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Useful Information 


Time Signals- by telephone 

WWV 303-499-7111 WWVH 808-335-4363 

CHU English: 613-745-1576 (CHU provides only Eastern time announcements) 

French: 613-745-9426 

Time signals- bv Radio 

WWV (Fort Collins, Colorado) 2.5, 5,10,15, 20 MHz (male voice) 

WWVH ( Kauai, Hawaii) 2.5, 5,10,15 MHz (female voice) 

CHU (Ottawa, Canada) 3330, 7850, and 14,670 kHz (USB) 

Bowditch 2017- The American Practical Navigator 

https://TheNauticalAlmanac.com/2017_Bowditch-_American_Practical_Navigator.html 

Organized in a convenient and useful manner. Download the Chapters, Parts or Tables you want or 
the entire work. 

The Terrestrial Almanac Annual calendar and day planner for the entire year. 
https://TheNauticalAlmanac.com/TerrestrialAlmanac.html 

Pub. No. 249 Download individual Latitudes or Volumes 
https://TheNauticalAlmanac.com/Pub. No. 249.html 

Pub. No. 229 Download individual Volumes covering a range of Latitudes 
https://TheNauticalAlmanac.com/Pub. No. 229.html 

Sight Reduction Forms & Methods 

https://www.TheNauticalAlmanac.com/Methods.html 


Time Signals and Links.odt 













Celestial Navigation 

useful Formulas 


About Calculators 


The Casio fx-300ES Plus is an inexpensive calculator at about 11 USD. It features natural input so 
you enter a formula just as it would be written on paper. Entering degrees, minutes and seconds is 
very simple. The Casio fx-300ES Plus has 9 memory locations and you can review many of the 
previous entries you make using a special key on the calculator. 


Determine He using a calculator 
The formula 


He = asin[sin(Declination)*sin(Latitude) + cos(Latitude)*cos(Declination)*cos(LHA)] 

As it would be entered into the Casio calculator Note- Sin 1 is the arc-sin key 

Sin 1 (Sin(Ap Latitude) x Sin(Declination) + Cos(Ap Latitude) x Cos(Declination) x Cos(LHA) 

Declination is the declination of the Celestial body you're observing. When the heavenly body's 
declination is Contrary name to yourAp Latitude enter a negative sign before it. 

Latitude is the Latitude where you are, think you are or where you would like to determine He for. 
Typically, you'll be using an Assumed position Latitude or Ap Latitude as it's called. 


In Western Longitudes 

LHA is the Local Hour Angle which is derived from subtracting your whole number value of 
Longitude (Assumed or otherwise) from the whole number value of CHA (Greenwich Hour Angle). 

In Eastern Longitudes 

LHA, in Eastern Longitudes, is determined by rounding up the GHA figure to the next highest 
whole degree figure then adding the DR. Longitude to GHA to obtain LHA. Only add the whole 
degree DR. Longitude figure to the rounded up whole degree GHA figure. If the resulting LHA 
figure is greater than 360° then subtract 360° from the figure to obtain the LHA. 


Why would you want to determine He using a calculator? 

It's faster than looking up in Pub. No. 249 and Pub. No. 229, highly accurate and you don't need a 
lot of printed out pages of Latitudes from Pub. No. 249 and Pub. No. 229. Pub. No. 249 Vol. 2 & 3 
don't cover any declination greater than 29 degrees so you'd have to use Pub. No. 229 which is 
extremely large. 



Celestial Navigation 


Determine Z 

Z = acos[(sin(Declination) - sin(Ap Latitude) x sin(Hc)) 4- (cos(Ap Latitude) x cos(Hc))] 

As it would be entered into the Casio calculator... Note- Cos 1 is the arc-cosine key 

Cos" 1 ((5in(Declination) - Sin(AP Latitude) x Sin(Hc)) 4- (Cos(AP Latitude) x Cos(Hc) 

IF the heavenly body's declination is Contrary name to the Ap Latitude enter a negative sign before 
it. 

To obtain Zn see the rules below for Northern and Southern latitudes. 

Determine Z independent of He 


Z = tan 


-1 


_ sin LHA _^ 

(cos L tan d) - (sin L cos LHA )) 


"/."is latitude and "d "is declination. When the heavenly body's declination is Contrary name to your 
Ap Latitude enter a negative sign before it. 


As it would be entered into the Casio calculator... Note-tan 1 is the arc-tangent key 
Z = tan 1 ((sin (LHA) -4 (cos(AP latitude) x tan(declination) - (sin(AP latitude) x cos(LHA)) 


The sign convention used in the calculation of this azimuth formula is as follows: 

from Bowditch Chapter 22 CALCULATIONS AND CONVERSIONS, page 331 


1) If latitude and declination are of contrary name, declination is treated as a negative quantity; 

2) If the local hour angle is greater than 180°, it is treated as a negative quantity. If the azimuth 
angle as calculated is negative, add 180° to obtain the desired value. 


To obtain Zn apply the following rules 


In Northern Latitudes 

In Southern Latitudes 

LHA greater than 180°....Zn=Z 

LHA greater than 180°....Zn= 180° - Z 

LHA less than 180°.Zn=360° - Z 

LHA less than 180°.Zn= 180° + Z 


Determine Refraction 

0.96 4- 

Determine Dip usina feet 

0.97 x 

Determine DiD usina meters 

1.76 x 


Tan of (Ha) 

(Square Root of He (Height of Eye) in feet) 
(Square Root of He (Height of eye) in meters) 









Rules to Calculate Latitude using the Sun- Noon-Sight 


1- Latitude and declination Same name but latitude is greater than declination: 

Latitude= (90° - Ho) + declination 

2- Latitude and declination Same name but declination greater than latitude: 

Latitude= Declination - (90° - Ho) 

3- Latitude and declination Contrary name: 

Latitude= (90° - Ho) - Declination 

To get AP longitude (needed for plotting the LOP) 

In Western longitudes 

Combine the DR Longitude figure with only the minutes (of arc) of the total GHA figure. The Ap A 
figure will be used when plotting the LOP on the UPS. 

In Eastern longitudes 

In Eastern longitudes the Ap A is determined as follows; 

DR longitude + (0°60' minus GHA minutes of arc) 

Example- E 075° + (0 o 60' - 0° 02')= 75° 58' Ap longitude 



Formula Sheet added to NA.odt 


fair winds...clear skies and following seas 
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Explanation of The Nautical Almanac Daily Pages 











Date based on GMT/UT 


Time based on GMT/UT (this is just integral hour only) 


Mer. pass- meridian passage of Aries at the Prime Meridian- Greenwich- 0°. Time figure is GMT/UT. 


GHA v correction and Declination d correction. The amount to correct vand d for is determined by the 
minutes and seconds of time of the planet observation and is found in the Increments and Corrections 
pages of The Nautical Almanac. The Increments and Corrections pages are also known as The Yellow 
Pages as that's the color of the paper in the USNO published Nautical Almanac. 


m- is the magnitude or brightness of the planet. A bright planet will have a minus sign beside the figure. A 
fainter planet will have no sign beside its magnitude figure. 


Stars- SHA, Sidereal Hour Angle, and Declination. 59 stars are listed. Typically, only 57 stars are used for 
navigational purposes in both Northern and Southern Hemispheres. 


Mer. pass- planet meridian passage time at the Prime Meridian- Greenwich- 0°. Time figure is GMT/UT. 


SHA- planet SHA at the time of meridian passage at the Prime Meridian- Greenwich- 0°. Planet SHA is 
calculated by subtracting planet GHA from Aries GHA. Time figure is GMT/UT. 


Horizontal parallax- for Venus and Mars. 


Date based on GMT/UT 


Time based on GMT/UT (this is just integral hour only) 


SD- Semi-diameter of the Sun. One half of the angular width of the Sun as observed on earth. 


d- the amount the declination of the Sun changes per hour. If there's a minus sign beside the declination 
figure in the Dec column then the Sun is in the Southern hemisphere. 


The Moon's GHA v correction. The amount to correct the Moon's GHA using v is determined by the 
minutes and seconds of time of the Moon's observation and is found in the Increments and Corrections 
pages of The Nautical Almanac. The Increments and Corrections pages are also known as The Yellow 
Pages as that's the color of the paper in the USNO published Nautical Almanac. 


SD- Semi-diameter of the Moon. One half of the angular width of the Moon, as observed on earth. 


The Moon's declination d correction. It's the amount of declination the Moon changes per hour. However 
the amount to correct the Moon's declination using d is determined by the minutes and seconds of time of 
the Moon's observation and is found in the Increments and Corrections pages of The Nautical Almanac. The 
d correction is algebraically added. 

An easy way to determine whether to add or subtract the d correction found in the Increments and 
Corrections pages is by examining the Moon's declination trend in The Nautical Almanac. If the declination 
is increasing (regardless of its sign + or -) from the integral hour of the observation you made then add the 
d increment and increase the value of the declination. If the declination is decreasing (regardless of its 
sign + or -) from the integral hour of the observation you made then subtract the d increment and 
decrease the value of the declination. Make sure to put the sign "back on" the corrected declination so 
you know which hemisphere the Moon's in. 

The Increments and Corrections pages are also known as The Yellow Pages as that's the color of the paper 
in the USNO published Nautical Almanac. 


HP- the angle between two lines, one from the center of the Moon to the center of the Earth, the other 
from the center of the Moon to the edge of the Earth. This angle is about 56', but it changes slightly from 
day to day as the distance to the Moon changes along its elliptical path around the Earth. Source- starpath.com 


Sun- Eqn. of Time- Equation of Time is the difference between GMT/UT and LAN at Greenwich. The 
figures listed are for GMT/UT at 00 h and 1 2 h . If you look at Mer. Pass just to the right of the Eqn. of Time 
you'll find, approximately, when the Sun crosses The Prime Meridian (at Greenwich). The figures in the 12 h 
column indicate, approximately, how many minutes and seconds are subtracted, or added, to 12 to 
determine when Local Apparent Noon is at The Prime Meridian. You can calculate, approximately, when 
LAN is at your Longitude by adding, or subtracting the amount of time difference between you and 






































Greenwich and the Equation of Time. 


17 

continued 

Example- May 30, 2016. Mer. Pass is at UT 11:57. 12 h is 02:25. This means subtract 2 minutes and 25 
seconds from UT 12 to calculate when Meridian Passage is at Greenwich. So at W 075° meridian passage 
would occur at about-12 hours + 5 hours MINUS 2 minutes and 25 seconds, or UT 16:57:35. 

18 

Sun- Mer. Pass just to the right of the Eqn. of Time is the approximate GMT/UT when the Sun crosses The 
Prime Meridian (at Greenwich) for that specific date. 

19 

Moon- Mer. Pass- is the approximate GMT/UT when the Moon crosses The Prime Meridian (at Greenwich) 
or The International Date Line for that specific date. Upper means the GMT/UT when the Moon crosses 
The Prime Meridian (Greenwich) and Lower means the GMT/UT when the Moon crosses The International 
Date Line (180°). 

20 

Moon- Age- this is the number of days past a new Moon. Typically, there are 29 days in a lunar month. 

20 

continued 

Moon- %- the amount of the Moon's illumination. 100% would be a full moon. 49% would be about Vi of 
the Moon is illuminated. 

21 * 

see note at 
bottom 

(morning) Twilight- Naut.- the approximate GMT/UT when morning Nautical Twilight begins. Nautical 
twilight is the time when the center of the sun is 12° below the horizon and the horizon is visible enough 
to be used for marine sextant observations. First locate your approximate Latitude in the Lat. column and 
then follow across horizontally to the right to find the time. 

21 * 

see note at 
bottom 

(morning) Twilight- Civil- the approximate GMT/UT of morning civil twilight starts when the geometric 
center of the sun is 6° below the horizon. First locate your approximate Latitude in the Lat. column and 
then follow across horizontally to the right to find the time. 

21 * 

see note at 
bottom 

Sunrise- the approximate GMT/UT when the Sun is 0° 50' (semi-diameter plus refraction) below the 
horizon. First locate your approximate Latitude in the Lat. column and then follow across horizontally to 
the right to find the time. 

21 * 

see note at 
bottom 

(evening) Twilight- Naut.- the approximate GMT/UT of when evening Nautical Twilight ends. Nautical 
twilight is the time when the center of the sun is 12° below the horizon and the horizon is no longer visible 
enough to be used for sextant observations. First locate your approximate Latitude in the Lat. column 
and then follow across horizontally to the right to find the time. 

21 * 

see note at 
bottom 

(evening) Twilight- Civil- the approximate GMT/UT of evening civil twilight that ends when the geometric 
center of the sun is 6° below the horizon. First locate your approximate Latitude in the Lat. column and 
then follow across horizontally to the right to find the time. 

21 * 

see note at 
bottom 

Sunset- the approximate GMT/UT when the Sun is 0° 50' (semi-diameter plus refraction) below the 
horizon. First locate your approximate Latitude in the Lat. column and then follow across horizontally to 
the right to find the time. 

22* 

see note at 
bottom 

Moonrise- the approximate GMT/UT when the Moon is about 0° 05' to 0° 10' below the horizon. First 
locate your approximate Latitude in the Lat. column and then follow across horizontally to the right to 
find the time under the specific day. 

The USNO has a more detailed explanation of this here- http://aa.usno.navy.mil/faq/docs/RST_defs.php 

22* 

see note at 
bottom 

Moonset- the approximate GMT/UT when the Moon is about 0° 05' to 0° 10' below the horizon. First 
locate your approximate Latitude in the Lat. column and then follow across horizontally to the right to 
find the time under the specific day. 

The USNO has a more detailed explanation of this here- http://aa.usno.navy.mil/faq/docs/RST_defs.php 


* Note- Time of Sunrise, Sunset, Moonrise, Moonset and twilight is based on GMT/UT of the event at 0° (Greenwich). To determine 
the GMT/UT time at your Longitude add or subtract the time difference between your AP Longitude and Greenwich. 
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Mirfak 

308 36.8 

49 54.9 

10 

150 42.7 

305 16.0 

-10 17.0 

244 57.0 

-25 54.2 

327 55.4 

-0 01.1 

261 04.9 

20 37.8 

Aldebaran 

290'46.7 

16 32.4 

11 

165 45.1 

320 15.6 

-10 18.2 

259 57.7 

-25 54.2 

342 57.4 

-0 01.3 

276 07.3 

-20 37.8 

Rigel 

281 09.9 

-8 11.0 

12 

180 47.6 

335 15.3 

-10 19.4 

274 58.4 

-25 54.2 

357 59.4 

-0 01.5 

291 09.6 

-20 37.9 

Capella 

280 31.1 

46 00.6 

1 13 

195' 50.1 

350 14.9 

-10 20.6 

289 59.1 

-25 54.2 

13 01.3 

-0 01.7 

306 11.9 

-20 37.9 

Bdlatrix 

278 29.6 

6 21.8 

1 14 

210' 52.5 

5 14.5 

-10 21.8 

304 59.8 

-25 54.2 

28 03.3 

-0 01.9 

321 14.2 

-20'37.9 

Elnath 

278 09.8 

28 37.1 

15 

225 55.0 

20 14.1 

-10 23.1 

320 00.5 

-25 54.3 

43 05.3 

-0 02.1 

336 16.5 

-20 38.0 

Alniiam 

275 44.1 

-1 11.5 

16 

240“ 57.5 

35 13.7 

-10" 24.3 

335" 01.2 

-25 54.3 

58 07.2 

-0 02.4 

351 18.8 

-20" 38.0 

Betdgeuse 

270“ 58.9 

T 24.5 

17 

255 59.9 

50 13.3 

-10 25.5 

350 01.9 

-25 54.3 

73 09.2 

-0 02.6 

6 21.1 

-20” 38.0 

Canopus 

263” 55.2 

-52 42.1 

18 

271 02.4 

65 12.9 

-10 26.7 

5 02.6 

-25 54.3 

88" 11.2 

-0 02.8 

21 23.4 

-20" 38.0 

Sirius 

258” 31.7 

-16 44.1 

19 

286 04.8 

80 12.5 

-10 27.9 

20 03.3 

-25 54.3 

103“ 13.1 

-0 03.0 

36" 25.7 

-20" 38.1 

Adara 

255 10.9 

-28 59.6 

20 

301" 07.3 

95" 12.1 

-10' 29.1 

35" 04.0 

-25 54.3 

118° 15.1 

-0" 03.2 

51" 28.0 

-20“ 38.1 

Procyon 

244"' 57.5 

5' 11.0 

21 

316" 09.8 

110" 11,8 

-10" 30.3 

50" 04.7 

-25 54.3 

133" 17.1 

-0 03.4 

66“ 30.3 

-20" 38.1 

Pollux 

243” 25.1 

27“ 59.0 

22 

331" 12.2 

125 11.4 

-10 31.5 

65“ 05.4 

-25 54.4 

148' 19.1 

-0“ 03.6 

81 32.6 

-20 38.2 

Avior 

234 17.4 

-59 33.6 

23 

346' 14.7 

140 11.0 

-10 32.7 

80" 06.1 

-25 54.4 

163“ 21.0 

-0 03.9 

96" 34.9 

-20“ 38.2 

Suhail 

222" 51.1 

-43 29.9 

M er.pass.: 23:54 

v-0.4 d-1.2 m-3.8 

vO.7 d-0.0 rrv-0.1 

v2.0 d-0.2 rrvl.5 

v23 d-0.0 m0.5 

Miaplacidus 

221“ 39.8 

-69 47.0 


Alphard 

217' 54.2 

-8 43.8 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

—GHA- 

Dec 

Reyulus 

D ihhe 



0 

- T7TT 

155' 10.6 

-10“ 33.9 

95" 06.8 

-25 54.4 

178” 53.0 

-0“ 04.1 

111 37.2 

-20' 38.2 




1 

16 s 19.6 

170" 10.2 

-10“ 35.1 

110“ 07.5 

-25“ 54.4 

193" 25.0 

-0 04.3 

126" 39.5 

-20" 38.2 




2 

31" 22.1 

185’ 09.8 

-10” 36.3 

125' 08.2 

-25“ 54.4 

208 26.9 

-0 04.5 

141" 41.8 

-20' 38.3 




3 

46 24.6 

200 09.4 

-10" 37.4 

140 08.8 

-25" 54.4 

223" 28.9 

-0' 04.7 

156” 44.1 

-20 38.3 

„ 



4 

61' 27.0 

215" 09.0 

-10" 38.6 

155° 09.5 

-25“ 54.4 

238“ 30.9 

-0“ 04.9 

171“ 46.4 

-20 38.3 

Wioth 



5 

76 29.5 

230 08.6 

-10 39.8 

170 10.2 

-25" 54.4 

253” 32.8 

-0“ 05.1 

186 48.7 

-20 38.4 




6 

91 32.0 

245" 08.2 

-10 41.0 

185" 10.9 

-25” 54.5 

268 34.8 

-0 05.4 

201 51.0 

-20 38.4 




7 

106 34.4 

260'07.8 

-10 42.2 

200 11.6 

-25° 54.5 

283 36.8 

-0" 05.6 

216 53.4 

-20 38.4 




8 

121 36.9 

275" 07.4 

-10" 43.4 

215" 12.3 

-25” 54.5 

298 38.7 

-0' 05.8 

231“ 55.7 

-20 38.4 

... 



9 

136° 39.3 

290" 07.0 

-10" 44.6 

230' 13.0 

-25° 54.5 

313“ 40.7 

-0" 06.0 

246 58.0 

-20' 38.5 




10 

151 41.8 

305 06.6 

-10 45.8 

245 13.7 

-25 54.5 

328 42.7 

-0 06.2 

262 00.3 

-20 38.5 




11 

166 44.3 

320" 06.3 

-10 47.0 

260 14.4 

-25 54.5 

343 44.6 

-0 06.4 

277 02.6 

-20 38.5 




12 

181“ 46.7 

335“ 05.9 

-10 48.2 

275'15.1 

-25 54.5 

358 46.6 

-0“ 06.6 

292" 04.9 

-20“ 38.6 




13 

196 49.2 

350 05.5 

-10 49.4 

290 15.8 

-25 54.5 

13 48.6 

-0 06.9 

307 07.2 

-20 38.6 




14 

211 51.7 

5 05.1 

-10 50.6 

305 16.5 

-25 54.5 

28 50.5 

-0 07.1 

322 09.5 

-20 38.6 

Antaes 



15 

226 54.1 

20 04.7 

-10 51.8 

320 17.1 

-25 54.5 

43 52.5 

-0 07.3 

337 11.8 

-20 38.7 


irn — TT*r 


16 

241 56.6 

35 04.3 

-10 53.0 

335 17.8 

-25 54.5 

58 54.5 

-0 07.5 

352 14.1 

-20 38.7 




17 

256 59.1 

50 03.9 

-10 54.2 

350 18.5 

-25 54.5 

73 56.5 

-0 07.7 

7 16.4 

-20 38.7 




18 

272 01.5 

65 03.5 

-10 55.4 

5 19.2 

-25 54.6 

88 58.4 

-0 07.9 

22 18.7 

-20 38.7 




19 

287 04.0 

80 03.1 

-10 56.6 

20 19.9 

-25 54.6 

104 00.4 

-0 08.1 

37 21.0 

-20 38.8 

ELdirih 



20 

302 06.4 

95 02.7 

-10 57.7 

35 20.6 

-25 54.6 

119 02.4 

-0 08.4 

52 23.3 

-20 38.8 




21 

317 08.9 

110 02.3 

-10 58.9 

50 21.3 

-25 54.6 

134 04.3 

-0 08.6 

67 25.6 

-20 38.8 




22 

332 11.4 

125 01.9 

-11 00.1 

65 22.0 

-25 54.6 

149 06.3 

-0 08.8 

82 27.9 

-20 38.9 

Nlrti 



23 

347 13.8 

140 01.5 

-11 01.3 

80 22.6 

-25 54.6 

164 08.3 

-0 09.0 

97 30.2 

-20 38.9 



8 55.0 

I Mer.pass.:23:50 

v-0.4 d-1.2 m-3.8 

vo.7 d-0.0 m-o.o 

v2.0 d 0.2 m-1.5 

v2.3 d 0.0 m0.5 


53 15.5 

-56 40.8 


Deneb 

49 29.7 

45 20.8 


GHA 

— GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

— GHA 

bee 

Enif 

33" 44.7 

9“ 57.3 

0 

2" i6.3 

155 01.1 

-11 iK.S 

95 ' 23.3 

-55'54.6 

179 1 ' 10.2 

-O' 09.2 

112" 32.5 

-20” 38.9 

Alnair 

27" 40.7 

-46“ 52.7 

1 

17“ 18.8 

170 00.7 

-11 03.7 

110" 24.0 

-25“ 54.6 

194“ 12.2 

-0' 09.4 

127° 34.8 

-20” 38.9 

Fomalhaut 

15” 21.3 

-29' 31.9 

2 

32" 21.2 

185 00.3 

-11 04.9 

125" 24.7 

-25" 54.6 

209“ 14.2 

-0 09.6 

142° 37.1 

-20" 39.0 

Scheat 

13" 50.9 

28“ 10.6 

3 

47 23.7 

199 59.9 

-11" 06.1 

140" 25.4 

-25 54.6 

224 16.1 

-0 09.9 

157 39.4 

-20 39.0 

Markab 

13 35.8 

15 17.9 

4 

62" 26.2 

214 59.5 

-1107.3 

155 26.1 

-25 54.6 

239" 18.1 

-0" 10.1 

172 41.7 

-20 39.0 


SHA 


5 

77 28.6 

229 59.1 

-11" 08.4 

170“ 26.7 

-25 54.6 

254 20.1 

-0“ 10.3 

187" 44.0 

-20 39.1 


155“ 01.9 

13:39 

6 

92" 31.1 

244 58.7 

-11" 09.6 

185 27.4 

-25 54.6 

269° 22.0 

-0' 10.5 

202” 46.3 

-20“ 39.1 


94 32.0 

17:40 

7 

107 33.6 

259 58.3 

-11“ 10.8 

200" 28.1 

-25 54.6 

284" 24.0 

-0" 10.7 

217” 48.6 

-20 39.1 


177" 17.7 ve 12:08 

8 

122' 36.0 

274 57.9 

-ir i2.o 

215“ 28.8 

-25” 54.6 

299” 26.0 

-0 10.9 

232" 50.9 

-20" 39.2 


110' 73.8 V ^ 16:35 














10 

152 40.9 

304 57.1 

-11" 14.4 

245 30.2 

-25 54.6 

329 29.9 

-0 11.4 

262” 55.5 

-20 39.2 

. imwr 

SHA 

M er.pass 

11 

167" 43.4 

319' 56.7 

-11" 15.6 

260' 30.8 

-25“ 54.6 

344“ 31.9 

-0 11.6 

277” 57.8 

-20 39.2 




12 

182 45.9 

334 56.3 

-11 16.7 

275 31.5 

-25 54.6 

359 33.9 

-0 11.8 

293 00.1 

-20 39.3 




13 

197 48.3 

349 55.9 

-11 17.9 

290 32.2 

-25 54.6 

14 35.8 

-0 12.0 

308 02.4 

-20 39.3 




14 

212 50.8 

4 55.5 

-11 19.1 

305 32.9 

-25'54.6 

29 37.8 

-0 12.2 

323 04.7 

-20 39.3 




15 

227" 53.3 

19" 55.0 

-11"20.3 

320 33.6 

-25“ 54.6 

44 39.8 

-0“ 12.4 

338" 07.0 

-20” 39.4 

26x6/ 9/ 2 

SHA 

M er.pass 

16 

242 55.7 

34 54.6 

-11 21.5 

335 34.2 

-25" 54.6 

59 41.7 

-0 12.6 

353 09.3 

-20 39.4 

Venus 

152 44.8 

13:40 

17 

257 58.2 

49 54.2 

-11 22.7 

350 34.9 

-25 54.6 

74 43.7 

-0 12.9 

8 11.6 

-20 39.4 

Mars 

93 07.0 

17:38 

18 

273 00.7 

64 53.8 

-11 23.8 

5 35.6 

-25 54.6 

89 45.7 

-0 13.1 

23 13.9 

-20 39.4 

J upiter 

176 53.9 

12:02 

19 

288 03.1 

79 53.4 

-11 25.0 

20 36.3 

-25 54.6 

104 47.6 

-0 13.3 

38 16.2 

-20 39.5 

Saturn 

110 16.2 

16:27 

20 

303 05.6 

94' 53.0 

11 26.2 

35 37.0 

-25' 54.6 

119 49.6 

-0“ 13.5 

53 18.5 

-20 39.5 

1 Horizontal oaralax 


21 

318’ 08.1 

109'52.6 

-11" 27.4 

50' 37.6 

-25" 54.6 

134° 51.6 

-0° 13.7 

68' 20.8 

-20“ 39.5 



0.1 

22 

333 10.5 

124 52.2 

11 28.6 

65 38.3 

-25 54.6 

149 53.5 

-0 13.9 

83 23.1 

-20 39.6 


Mars: 

0.1 

23 

348 13.0 

139 51.8 

-11 29.7 

80 39.0 

-25 54.6 

164 55.5 

-0 14.1 

98 25.4 

-20 39.6 




| Mer.pass.:23;47 

v-0.4 d-1.2 m-3.8 

v0.7 d-0.0 m-0.0 

v2.0 &0.2 m-1.5 

v2.3 d-0.0 m0.5 



-V 


<£> 
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2016 September 21 to Sep. 23 


Sun 


Moon 




Lat. 

Twilight 

Naut. Civil Sunrise 

T wiiight 

Sunset Civil Naut. 

72 

03:00 

04:32 

05:40 

18:02 

19:10 

20:40 

70 

03:20 

04:40 

05:41 

18:01 

19:03 

20:21 

68 

03:36 

04:46 

05:42 

18:01 

18:56 

20:06 

66 

03:48 

04:52 

05:43 

18:00 

18:51 

19:54 

64 

03:58 

04:56 

05:44 

17:60 

18:47 

19:45 

62 

04:06 

05:00 

05:45 

17:59 

18:43 

19:37 

60 

04:13 

05:03 

05:45 

17:59 

18:40 ' 

19:30 

58 

04:19 

05:06 

05:45 

17:58 

18:37 

19:24 

56 

04:24 

05:09 

05:46 

17:58 

18:35 

19:19 

54 

04:29 

05:11 

05:46 

17:58 

18:33 

19:15 

52 

04:33 

05:13 

05:47 

17:58 

18:31 

19:11 

50 

04:36 

05:14 

05:47 

17:57 

18:30 

19:08 

45 

04:44 

05:18 

05:47 

17:57 

18:26 

19:00 

40 

04:49 

05:21 

05:48 

17:57 

18:24 

18:55 

35 

04:53 

05:23 

05:48 

17:56 

18:22 

18:51 

30 

04:57 

05:25 

05:48 

17:56 

18:20 

18:48 

20 

05:01 

05:27 

05:49 

17:56 

18:18 

18:43 

10 

05:04 

05:28 

05:49 

17:56 

18:17 

18:41 

0 

05:05 

05:29 

05:49 

17:56 

18:16 

18:40 

-10 

05:04 

05:28 

05:49 

17:56 

18:17 

18:41 

-20 

05:02 

05:27 

05:49 

17:56 

18:18 

18:44 

-30 

04:57 

05:25 

05:49 

17:56 

18:20 

18:48 

-35 

04:54 

05:24 

05:49 

17:57 

18:22 

18:51 

-40 

04:50 

05:22 

05:49 

17:57 

18:24 

18:56 

-45 

04:45 

05:19 

05:48 

17:57 

18:27 

19:01 

-50 

04:38 

05:16 

05:48 

17:58 

18:30 

19:08 

-52 

04:35 

05:14 

05:48 

17:58 

18:32 

19:12 

-54 

04:31 

05:13 

05:48 

17:58 

18:34 

19:16 

-56 

04:26 

05:10 

05:48 

17:59 

18:36 

19:20 

-58 

04:21 

05:08 

05:47 

17:59 

18:38 

19:25 

-60 

04:16 

05:05 

05:47 

17:59 

18:41 

19:31 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

181 54.7 

-0 09.4 

277 28.7 

6.8 

18 12.2 

1.9 

5S.8 

1 

196 54.9 

-0 10.4 

291 54.5 

6.9 

18 14.1 

1.8 

58.8 

2 

211 55.1 

-0 11.3 

306 20.4 

6.9 

18 15.8 

1.7 

58.8 

3 

226 55.3 

-0 12.3 

320 46.3 

6.9 

18 17.5 

1.6 

58.7 

4 

241 55.5 

-0 13.3 

335 12.2 

6.9 

18 19.0 

1.5 

58.7 

5 

256 55.7 

-0 14.3 

349 38.2 

7.0 

18 20.5 

1.4 

58.7 

6 

271 56.0 

-0 15.2 

4 04.1 

7.0 

18 21.8 

1.2 

58.7 

7 

286 56.2 

-0 16.2 

18 30.1 

7.0 

18 22.9 

1.1 

58.6 

8 

301 56.4 

-0 17.2 

32 56.1 

7.0 

18 24.0 

1.0 

58.6 

9 

316 56.6 

-0 18.2 

47 22.2 

7.1 

18 25.0 

0.9 

58.6 

10 

331 56.8 

-0 19.1 

61 48.2 

7.1 

18 25.8 

0.8 

58.6 

11 

346 57.1 

-0 20.1 

76 14.3 

7.1 

18 26.5 

0.7 

58.5 

12 

1 57.3 

-0 21.1 

90 40.5 

7.1 

18 27.1 

0.5 

58.5 

13 

16 57.5 

-0 22.0 

105 06.6 

7.2 

18 27.6 

0.4 

58.5 

14 

31 57.7 

-0 23.0 

119 32.8 

7.2 

18 28.0 

0.3 

58.4 

15 

46 57.9 

-0 24.0 

133 59.0 

7.2 

18 28.3 

0.2 

58.4 

16 

61 58.1 

-0 25.0 

148 25.3 

7.3 

18 28.4 

0.1 

58.4 

17 

76 58.4 

-0 25.9 

162 51.6 

7.3 

18 28.4 

-0.0 

58.4 

18 

91 58.6 

-0 26.9 

177 17.9 

7.3 

18 28.3 

-0.1 

58.3 

19 

106" 58.8 

-0° 27.9 

191'44.2 

7.4 

18'28.1 

-0.3 

58.3 

20 

121 59.0 

-0 28.9 

206 10.6 

7.4 

18" 27.8 

-0.4 

58.3 

21 

136 59,2 

-0* 29.8 

220° 37.0 

7.4 

18" 27.4 

-0.5 

58.3 

22 

151 59.5 

-0° 30.8 

235" 03.5 

7.5 

18' 26.9 

-0.6 

58.2 

23 

166 59.7 

-0 31.8 

249 30.0 

7.5 

18' 26.2 

-0.7 

58.2 


Sd=i5.$ 

d=-i.o 

_-* sD - i6 -°-^ 


Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

-72~ 

18:08 

17:50 


14:16 

16:35 


70 

18:50 

19:09 

19:53 

13:35 

15:15 

16:30 

68 

19:19 

19:48 

20:37 

13:07 

14:37 

15:46 

66 

19:40 

20:15 

21:06 

12:46 

14:10 

15:17 

64 

19:58 

20:36 

21:28 

12:29 

13:49 

14:55 

62 

20:12 

20:53 

21:45 

12:15 

13:33 

14:37 

60 

20:24 

21:07 

21:60 

12:04 

13:19 

14:23 

58 

20:35 

21:19 

22:12 

11:53 

13:07 

14:10 

56 

20:44 

21:30 

22:23 

11:45 

12:57 

13:59 

54 

20:52 

21:39 

22:33 

11:37 

12:48 

13:50 

52 

20:60 

21:47 

22:41 

11:30 

12:40 

13:41 

50 

21:06 

21:54 

22:49 

11:24 

12:32 

13:34 

45 

21:20 

22:10 

23:05 

11:10 

12:17 

13:17 

40 : 

21:32 

22:23 

23:19 

10:59 

12:04 

13:04 

35 

21:42 

22:35 

23:30 

10:49 

11:53 

12:53 

30 

21:51 

22:44 

23:40 

10:41 

11:44 

12:43 

20 

22:06 

23:01 

23:57 

10:27 

11:27 

12:26 

10 

22:20 

23:16 


10:14 

11:13 

12:11 

0 

22:32 

23:30 


10:02 

10:60 

11:57 

10 

22:45 

23:43 


09:51 

10:46 

11:43 

-20 

22:59 

23:58 


09:38 

10:32 

11:28 

-30 

23:14 


00:15 

09:24 

10:16 

11:10 

-35 

23:23 


00:25 

09:16 

10:06 

11:00 

-40 

23:34 


00:36 

09:06 

09:56 

10:49 

45 

23:46 


00:50 

08:55 

09:43 

10:35 

-50 


00:01 

01:06 

08:42 

09:27 

10:19 

-52 


00:08 

01:14 

08:36 

09:20 

10:11 

-54 


00:16 

01:22 

08:29 

09:12 

10:03 

-56 


00:24 

01:32 

08:22 

09:03 

09:53 

-58 


00:34 

01:43 

08:13 

08:53 

09:42 

-60 


00:46 

01:55 

08:03 

08:41 

09:29 





2019 Moon Phases 


Date and Time (GMT/Universal Time) 


New Moon 

First Quarter 

Full Moon 

Last Quarter 

January 06 

January 14 

January 21 

January 27 

01:28 

06:45 

05:16 

21:10 

February 04 

February 12 

February 19 

February 

21:04 

22:26 

15:53 

26 11:28 

March 06 

March 14 

March 21 

March 28 

16:04 

10:27 

01:43 

04:10 

April 05 

April 12 

April 19 

April 26 

08:50 

19:06 

11:12 

22:18 

May 04 

May 12 

May 18 

May 26 

22:45 

01:12 

21:11 

16:34 

June 03 

June 10 

June 17 

June 25 

10:02 

05:59 

08:31 

09:46 

July 02 

July 09 

July 16 

July 25 

19:16 

10:55 

21:38 

01:18 

August 01 

August 07 

August 15 

August 23 

03:12 

17:31 

12:29 

14:56 

August 30 

September 06 

September 14 

September 22 

10:37 

03:10 

04:33 

02:41 

September 28 

October 05 

October 13 

October 21 

18:26 

16:47 

21:08 

12:39 

October 28 

November 04 

November 12 

November 19 

03:38 

10:23 

13:34 

21:11 

November 26 

December 04 

December 12 

December 19 

15:06 

06:58 

05:12 

04:57 

December 26 




05:13 





Add or subtract your time difference from Greenwich to determine local time and date of Moon phase. 
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Conversion of Arc to Time 
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January 01, 02 ,03 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

100°21.4 

228°21.5 

-15°18.7 

100° 17.9 

-0°18.0 

210°00.8 

-21°34.3 

178°01.9 

-22°28.0 

Alpheratz 

357°39.6 

29°11.8 

1 

115°23.9 

243°21.5 

-15°19.2 

115°18.8 

-0°17.3 

225°02.7 

-21°34.4 

193°04.1 

-22°28.0 

Ankaa 

353° 12.0 

-42° 12.5 

2 

130°26.3 

258°21.5 

-15°19.8 

130° 19.8 

-0°16.5 

240° 04.6 

-21°34.5 

208°06.2 

-22°28.0 

Schedar 

349°36.2 

56°38.6 

3 

145°28.8 

273°21.5 

-15°20.4 

145°20.7 

-0°15.8 

255°06.5 

-21°34.5 

223°08.3 

-22°28.0 

Diphda 

348°52.0 

-17°53.2 

4 

160°31.3 

288°21.5 

-15°21.0 

160°21.7 

-0°15.1 

270°08.4 

-21°34.6 

238° 10.5 

-22°27.9 

Achernar 

335°23.8 

-57°08.9 

5 

175°33.7 

303°21.4 

-15°21.6 

175°22.6 

-0° 14.4 

285° 10.3 

-21°34.7 

253°12.6 

-22°27.9 

Hamal 

327°56.4 

23°33.1 

6 

190°36.2 

318°21.4 

-15°22.2 

190°23.6 

-0°13.7 

300° 12.2 

-21°34.7 

268° 14.8 

-22°27.9 

Polaris 

315°49.8 

89°20.8 

7 

205°38.7 

333°21.4 

-15°22.7 

205°24.5 

-0°12.9 

315°14.1 

-21°34.8 

283° 16.9 

-22°27.9 

Akamar 

315°15.2 

-40° 14.1 

8 

220°41.1 

348°21.4 

-15°23.3 

220°25.4 

-0°12.2 

330° 16.0 

-21°34.9 

298°19.1 

-22°27.8 

Menkar 

314°10.9 

4°09.7 

9 

235°43.6 

3°21.4 

-15°23.9 

235°26.4 

-0°11.5 

345° 17.9 

-21°35.0 

313°21.2 

-22°27.8 

Mirfak 

308°34.6 

49°55.7 

10 

250°46.0 

18°21.4 

-15°24.5 

250°27.3 

-0°10.8 

0° 19.9 

-21°35.0 

328°23.4 

-22°27.8 

Aldebaran 

290°44.8 

16°32.7 

11 

265°48.5 

33°21.4 

-15°25.1 

265°28.3 

-0°10.1 

15°21.8 

-21°35.1 

343°25.5 

-22°27.8 

Rigel 

281°08.1 

-8°11.0 

12 

280°51.0 

48°21.4 

-15°25.6 

280°29.2 

-0°09.3 

30° 23.7 

-21°35.2 

358°27.6 

-22°27.8 

Capella 

280°28.4 

46°01.0 

13 

295°53.4 

63°21.4 

-15°26.2 

295°30.2 

-0°08.6 

45°25.6 

-21°35.2 

13°29.8 

-22°27.7 

Bellatrix 

278°27.6 

6°21.8 

14 

310°55.9 

78°21.3 

-15°26.8 

310°31.1 

-0°07.9 

60° 27.5 

-21°35.3 

28°31.9 

-22°27.7 

Elnath 

278°07.5 

28°37.3 

15 

325°58.4 

93°21.3 

-15°27.4 

325°32.1 

-0°07.2 

75°29.4 

-21°35.4 

43°34.1 

-22°27.7 

Alnilam 

275°42.2 

-1°11.6 

16 

341°00.8 

108°21.3 

-15°28.0 

340° 33.0 

-0°06.4 

90°31.3 

-21°35.5 

58°36.2 

-22°27.7 

Betelgeuse 

270°56.9 

7°24.4 

17 

356°03.3 

123°21.3 

-15°28.5 

355°34.0 

-0°05.7 

105°33.2 

-21°35.5 

73°38.4 

-22°27.6 

Canopus 

263°53.9 

-52°42.5 

18 

11°05.8 

138°21.3 

-15°29.1 

10°34.9 

-0°05.0 

120°35.1 

-21°35.6 

88°40.5 

-22°27.6 

Sirius 

258°30.0 

-16°44.5 

19 

26°08.2 

153°21.2 

-15°29.7 

25°35.8 

-0°04.3 

135°37.0 

-21°35.7 

103°42.7 

-22°27.6 

Adara 

255°09.2 

-29°00.0 

20 

41° 10.7 

168°21.2 

-15°30.3 

40°36.8 

-0°03.6 

150°38.9 

-21°35.7 

118°44.8 

-22°27.6 

Procyon 

244°55.4 

5°10.6 

21 

56°13.1 

183°21.2 

-15°30.9 

55°37.7 

-0°02.8 

165°40.8 

-21°35.8 

133°47.0 

-22°27.6 

Pollux 

243°22.7 

27°58.6 

22 

71°15.6 

198°21.2 

-15°31.5 

70°38.7 

-0°02.1 

180°42.7 

-21°35.9 

148°49.1 

-22°27.5 

Avior 

234° 15.9 

-59°34.2 

23 

86°18.1 

213°21.2 

-15°32.0 

85°39.6 

-0°01.4 

195°44.6 

-21°36.0 

163°51.2 

-22°27.5 

Suhail 

222°49.3 

-43°30.5 

Mer.pass.:17:15 

v-0.0 d-0.6 m-4.3 

v0.9 dO.7 m0.5 

vl.9 d-0.1 m-1.6 

v2.1 dO.O m0.5 

Miaplacidus 

221°38.1 

-69°47.5 


Alphard 

217°52.1 

-8°44.5 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT11 hho 


°oo7 

0 

101 u 20.5 

228 u 21.1 

-15 u 32.6 

100 u 40.6 

-0°00.7 

210 u 46.5 

-21 u 36.0 

178° 53.4 

-22 u 27.5 

uuDne 

±yo ‘fo.o 

i onO on ~7 

Ol jo. / 

1 A O 0“7 n 

1 

116°23.0 

243°21.1 

-15°33.2 

115°41.5 

0°00.0 

225°48.4 

-21°36.1 

193°55.5 

-22°27.5 

Denebola 

182 zy.r 

14 2/.y 

2 

131°25.5 

258°21.1 

-15°33.8 

130°42.5 

0°00.8 

240° 50.4 

-21°36.2 

208°57.7 

-22°27.4 

Gienah 

175°48.3 

i "70One n 

-17°38.7 

3 

146°27.9 

273°21.0 

-15°34.4 

145°43.4 

0°01.5 

255°52.3 

-21°36.2 

223°59.8 

-22°27.4 

Acrux 

1/3 05.U 

-63° 11.9 

4 

161°30.4 

288°21.0 

-15°34.9 

160°44.3 

0°02.2 

270° 54.2 

-21°36.3 

239°02.0 

-22°27.4 

Gacrux 

171°56.6 

-57° 12.8 

5 

176°32.9 

303°21.0 

-15°35.5 

175°45.3 

0°02.9 

285°56.1 

-21°36.4 

254°04.1 

-22°27.4 

Alioth 

166° 17.5 

55°51.2 

6 

191°35.3 

318°21.0 

-15°36.1 

190°46.2 

0°03.6 

300° 58.0 

-21°36.4 

269°06.3 

-22°27.3 

Spica 

158°27.3 

-11°15.4 

a no 1 o A 

7 

206°37.8 

333°20.9 

-15°36.7 

205°47.2 

0°04.4 

315°59.9 

-21°36.5 

284°08.4 

-22°27.3 

Alcaid 

152°56.1 

4y 13.0 

8 

221°40.3 

348°20.9 

-15°37.3 

220°48.1 

0°05.1 

331°01.8 

-21°36.6 

299° 10.6 

-22°27.3 

Hadar 

148°42.7 

-60°27.4 

9 

236°42.7 

3°20.9 

-15°37.8 

235°49.1 

0°05.8 

346° 03.7 

-21°36.7 

314°12.7 

-22°27.3 

Menkent 

148 03.3 

1 /i r-O CO O 

-36°27.5 

mO ac o 

10 

251°45.2 

18°20.8 

-15°38.4 

250°50.0 

0°06.5 

1°05.6 

-21°36.7 

329° 14.8 

-22°27.3 

Arcturus 

145 52.3 

19 05.3 

11 

266°47.6 

33°20.8 

-15°39.0 

265°51.0 

0°07.2 

16°07.5 

-21°36.8 

344° 17.0 

-22°27.2 

Rigil Kent. 

139°46.9 

-60° 54.4 

12 

281°50.1 

48°20.7 

-15°39.6 

280°51.9 

0°08.0 

31°09.4 

-21°36.9 

359°19.1 

-22°27.2 

Zubenelg. 

137°01.4 

-16°07.0 

13 

296°52.6 

63°20.7 

-15°40.2 

295°52.8 

0°08.7 

46° 11.3 

-21°36.9 

14°21.3 

-22°27.2 

Kochab 

137°20.8 

1 OrOno 1 

74° 04.5 

oc O o A 1 

14 

311°55.0 

78°20.7 

-15°40.7 

310°53.8 

0°09.4 

61° 13.2 

-21°37.0 

29°23.4 

-22°27.2 

Alphecca 

126 08.1 

1 1 oO Ol O 

26 39.1 

o a ooo o 

15 

326°57.5 

93°20.6 

-15°41.3 

325°54.7 

0°10.1 

76° 15.1 

-21°37.1 

44°25.6 

-22°27.1 

Antares 

112 21 .y 

-26 28.2 

16 

341°60.0 

108°20.6 

-15°41.9 

340° 55.7 

0°10.8 

91° 17.1 

-21°37.1 

59°27.7 

-22°27.1 

Atria 

107°20.9 

inoo ao c 

-69°03.3 

17 

357°02.4 

123°20.5 

-15°42.5 

355°56.6 

0°11.6 

106° 19.0 

-21°37.2 

74°29.9 

-22°27.1 

Sa bi k 

102 08.5 

-15°44.7 

070AC O 

18 

12°04.9 

138°20.5 

-15°43.1 

10°57.6 

0°12.3 

121°20.9 

-21°37.3 

89°32.0 

-22°27.1 

Shaula 

96° 17.2 

r\ O AO O 

-37 06.8 

1 O O OO A 

19 

27°07.4 

153°20.5 

-15°43.6 

25°58.5 

0°13.0 

136°22.8 

-21°37.4 

104°34.2 

-22°27.1 

Rasalhague 

96 03.3 

nn° a a n 

12 32.9 

c1 0 on 0 

20 

42°09.8 

168°20.4 

-15°44.2 

40°59.4 

0°13.7 

151°24.7 

-21°37.4 

119°36.3 

-22°27.0 

Eta min 

yo 44.y 

51 29.3 

21 

57° 12.3 

183°20.4 

-15°44.8 

56°00.4 

0° 14.4 

166°26.6 

-21°37.5 

134°38.4 

-22°27.0 

Kaus Aust. 

83°39.2 

ono oc n 

-34°22.4 

ooo A O 1 

22 

72° 14.8 

198°20.3 

-15°45.4 

71°01.3 

0°15.2 

181°28.5 

-21°37.6 

149°40.6 

-22°27.0 

Vega 

80 36.y 

38 48.1 

23 

87° 17.2 

213°20.3 

-15°45.9 

86°02.3 

0°15.9 

196° 30.4 

-21°37.6 

164°42.7 

-22°27.0 

Nunki 

Altair 

75°54.0 

62°05.0 

-26° 16.3 
8°55.1 

Mer.pass.:17:ll 

v-0.0 d-0.6 m-4.3 

v0.9 dO.7 m0.5 

vl.9 d-0.1 m-1.6 

v2.1 dO.O m0.5 

Peacock 

53°13.9 

-56°40.5 





















Deneb 

49°29.3 

45°21.0 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

102 u 19.7 

228 u 20.2 

-15°46.5 

101 u 03.2 

0°16.6 

211 u 32.3 

-21 u 37.7 

179“44.9 

-22 u 26.9 

Alnair 

27°39.4 

-46°52.3 

1 

117°22.1 

243°20.2 

-15°47.1 

116°04.2 

0°17.3 

226° 34.2 

-21°37.8 

194° 47.0 

-22°26.9 

Fomalhaut 

15°20.1 

-29°31.5 

2 

132°24.6 

258°20.1 

-15°47.7 

131°05.1 

0°18.0 

241°36.1 

-21°37.8 

209°49.2 

-22°26.9 

Scheat 

13°49.9 

28°11.2 

3 

147°27.1 

273°20.1 

-15°48.3 

146°06.0 

0°18.8 

256°38.0 

-21°37.9 

224°51.3 

-22°26.9 

Markab 

13°34.7 

15° 18.4 

4 

162°29.5 

288°20.0 

-15°48.8 

161°07.0 

0°19.5 

271°40.0 

-21°38.0 

239°53.5 

-22°26.9 

2019/l/l 

SHA 

Mer.pass 

5 

177°32.0 

303°20.0 

-15°49.4 

176°07.9 

0°20.2 

286°41.9 

-21°38.0 

254°55.6 

-22°26.8 


128°00.1 

08:47 

6 

192°34.5 

318°19.9 

-15°50.0 

191°08.9 

0°20.9 

301°43.8 

-21°38.1 

269°57.8 

-22°26.8 

Mars 

359°56 5 

17:18 

7 

207°36.9 

333° 19.8 

-15°50.6 

206°09.8 

0°21.6 

316°45.7 

-21°38.2 

284°59.9 

-22°26.8 

J u piter 

JU. J 

109°39.4 

09:59 

8 

222°39.4 

348° 19.8 

-15°51.1 

221°10.8 

0°22.4 

331°47.6 

-21°38.3 

300°02.0 

-22°26.8 

Saturn 

77°40.5 

12:06 

9 

237°41.9 

3°19.7 

-15°51.7 

236°11.7 

0°23.1 

346°49.5 

-21°38.3 

315°04.2 

-22°26.7 




10 

252°44.3 

18°19.7 

-15°52.3 

251°12.6 

0°23.8 

1°51.4 

-21°38.4 

330°06.3 

-22°26.7 

2019/1/2 

SHA 

Mer.pass 

11 

267°46.8 

33°19.6 

-15°52.9 

266° 13.6 

0°24.5 

16°53.3 

-21°38.5 

345°08.5 

-22°26.7 

Venus 

127°00.6 

08:47 

12 

282°49.3 

48°19.5 

-15°53.5 

281° 14.5 

0°25.2 

31°55.2 

-21°38.5 

0°10.6 

-22°26.7 

Mars 

359°20.0 

17:16 

13 

297°51.7 

63°19.5 

-15°54.0 

296° 15.5 

0°26.0 

46°57.1 

-21°38.6 

15°12.8 

-22°26.6 

Jupiter 

109°26.0 

09:56 

14 

312°54.2 

78°19.4 

-15°54.6 

311° 16.4 

0°26.7 

61°59.0 

-21°38.7 

30° 14.9 

-22°26.6 

Saturn 

77°32.9 

12:03 

15 

327°56.6 

93°19.4 

-15°55.2 

326° 17.4 

0°27.4 

77°01.0 

-21°38.7 

45°17.1 

-22°26.6 

2019/1/3 

SHA 

Mer.pass 

16 

342°59.1 

108°19.3 

-15°55.8 

341° 18.3 

0°28.1 

92°02.9 

-21°38.8 

60°19.2 

-22°26.6 

Venus 

126°00.5 

08:47 

17 

358°01.6 

123°19.2 

-15°56.3 

356° 19.2 

0°28.8 

107° 04.8 

-21°38.9 

75°21.3 

-22°26.6 

Mars 

358°43.5 

17:15 

18 

13°04.0 

138°19.2 

-15°56.9 

11°20.2 

0°29.6 

122°06.7 

-21°38.9 

90°23.5 

-22°26.5 

Jupiter 

109°12.6 

09:53 

19 

28°06.5 

153°19.1 

-15°57.5 

26°21.1 

0°30.3 

137°08.6 

-21°39.0 

105°25.6 

-22°26.5 

Saturn 

77°25.2 

11:59 

20 

43°09.0 

168°19.0 

-15°58.1 

41°22.1 

0°31.0 

152° 10.5 

-21°39.1 

120°27.8 

-22°26.5 

1 Horizontal naralax 


21 

58° 11.4 

183°19.0 

-15°58.6 

56°23.0 

0°31.7 

167° 12.4 

-21°39.1 

135°29.9 

-22°26.5 


r 

Venus; 

0.2 

22 

73° 13.9 

198°18.9 

-15°59.2 

71°23.9 

0°32.4 

182° 14.3 

-21°39.2 

150°32.1 

-22°26.4 


Mars: 

0.1 

23 

88° 16.4 

213°18.8 

-15°59.8 

86°24.9 

0°33.2 

197° 16.2 

-21°39.3 

165°34.2 

-22°26.4 




Mer.pass.:17:07 

v-0.1 d-0.6 m-4.3 

v0.9 dO.7 m0.5 

vl.9 d-0.1 m-1.6 

v2.1 dO.O m0.5 





2 



2019 January 01 to Jan. 03 


GHA 

179“12.0 
194° 11.7 
209° 11.4 
224°11.1 
239°10.8 
254° 10.5 
269° 10.2 
284° 09.9 
299°09.6 
314°09.3 
329°09.0 
344° 08.7 
359°08.4 
14°08.2 
29°07.9 
44°07.6 
59°07.3 
74° 07.0 
89°06.7 
104°06.4 
119°06.1 
134°05.8 
149°05.5 
164°05.2 
SD.=16.3 

GHA 

•'179 04 9 
194°04.6 
209° 04.3 
224° 04.0 
239°03.7 
254° 03.4 
269°03.1 
284° 02.9 
299°02.6 
314°02.3 
329°02.0 
344°01.7 
359°01.4 
14°01.1 
29°00.8 
44°00.5 
59°00.2 
73°59.9 
88°59.6 
103°59.3 
118°59.1 
133°58.8 
148°58.5 
163°58.2 
SD.=16.3 

GHA 

178“57.9 
193°57.6 
208°57.3 
223°57.0 
238°56.7 
253°56.4 
268°56.1 
283°55.9 
298°55.6 
313°55.3 
328°55.0 
343°54.7 
358°54.4 
13°54.1 
28°53.8 
43°53.5 
58°53.3 
73°53.0 
88°52.7 
103°52.4 
118°52.1 
133°51.8 
148°51.5 
163°51.2 
SD.—16.3 


Dec 

-23° 02.3 
-23°02.1 
-23°01.9 
-23°01.7 
-23°01.5 
-23°01.3 
-23°01.1 
-23°00.9 
-23°00.7 
-23°00.5 
-23°00.3 
-23°00.1 
-22°59.9 
-22°59.7 
-22°59.5 
-22°59.3 
-22°59.1 
-22°58.9 
-22°58.7 
-22°58.5 
-22°58.3 
-22°58.0 
-22°57.8 
-22°57.6 
d=0.2 

Dec 

-22°57.4 

-22°57.2 

-22°57.0 

-22°56.7 

-22°56.5 

-22°56.3 

-22°56.1 

-22°55.9 

-22°55.7 

-22°55.4 

-22°55.2 

-22°55.0 

-22°54.8 

-22°54.5 

-22°54.3 

-22°54.1 

-22°53.9 

-22°53.6 

-22°53.4 

-22°53.2 

-22°52.9 

-22°52.7 

-22°52.5 

-22°52.2 

d=0.2 

Dec 

-22°52.0 

-22°51.8 

-22°51.5 

-22°51.3 

-22°51.1 

-22°50.8 

-22°50.6 

-22°50.3 

-22°50.1 

-22°49.9 

-22°49.6 

-22°49.4 

-22°49.1 

-22°48.9 

-22°48.6 

-22°48.4 

-22°48.2 

-22°47.9 

-22°47.7 

-22°47.4 

-22°47.2 

-22°46.9 

-22°46.7 

-22°46.4 

d=0.2 


GHA 

V 

Dec 

d 

HP 

238“51.3 

12.3 

-10“42.3 

-10.4 

56.6 

253°22.6 

12.3 

-10°52.7 

-10.4 

56.6 

267° 53.8 

12.2 

-11°03.1 

-10.3 

56.6 

282°25.0 

12.2 

-11°13.3 

-10.3 

56.6 

296°56.3 

12.2 

-11°23.6 

-10.2 

56.5 

311°27.5 

12.2 

-11°33.7 

-10.1 

56.5 

325°58.7 

12.2 

-11°43.8 

-10.1 

56.5 

340°29.9 

12.2 

-11°53.9 

-10.0 

56.5 

355°01.0 

12.2 

-12°03.8 

-9.9 

56.5 

9°32.2 

12.1 

-12°13.7 

-9.9 

56.4 

24° 03.3 

12.1 

-12°23.6 

-9.8 

56.4 

38° 34.4 

12.1 

-12°33.3 

-9.7 

56.4 

53°05.5 

12.1 

-12°43.1 

-9.7 

56.4 

67°36.6 

12.1 

-12°52.7 

-9.6 

56.3 

82°07.7 

12.1 

-13°02.3 

-9.5 

56.3 

96°38.7 

12.0 

-13°11.7 

-9.5 

56.3 

111°09.8 

12.0 

-13°21.2 

-9.4 

56.3 

125°40.8 

12.0 

-13°30.5 

-9.3 

56.2 

140° 11.8 

12.0 

-13°39.8 

-9.2 

56.2 

154°42.8 

12.0 

-13°49.0 

-9.2 

56.2 

169° 13.7 

12.0 

-13°58.2 

-9.1 

56.2 

183°44.7 

11.9 

-14°07.2 

-9.0 

56.2 

198°15.6 

11.9 

-14°16.2 

-8.9 

56.1 

212°46.5 

11.9 

-14°25.1 

-8.9 

56.1 


GHA 

V 

Dec 

d 

HP 

227° 17.4 

11.9 

-14°33.9 

-8.8 

56.1 

241°48.2 

11.9 

-14°42.7 

-8.7 

56.1 

256°19.1 

11.8 

-14°51.4 

-8.6 

56.0 

270°49.9 

11.8 

-14° 60.0 

-8.6 

56.0 

285°20.7 

11.8 

-15°08.5 

-8.5 

56.0 

299°51.5 

11.8 

-15°17.0 

-8.4 

56.0 

314°22.3 

11.7 

-15°25.3 

-8.3 

56.0 

328°53.0 

11.7 

-15°33.6 

-8.2 

55.9 

343° 23.7 

11.7 

-15°41.8 

-8.2 

55.9 

357° 54.4 

11.7 

-15°49.9 

-8.1 

55.9 

12°25.1 

11.7 

-15°58.0 

-8.0 

55.9 

26°55.7 

11.6 

-16°05.9 

-7.9 

55.9 

41°26.4 

11.6 

-16°13.8 

-7.8 

55.8 

55°57.0 

11.6 

-16°21.6 

-7.7 

55.8 

70°27.6 

11.6 

-16°29.3 

-7.7 

55.8 

84°58.1 

11.6 

-16°36.9 

-7.6 

55.8 

99°28.7 

11.5 

-16°44.5 

-7.5 

55.8 

113°59.2 

11.5 

-16°51.9 

-7.4 

55.7 

128°29.7 

11.5 

-16°59.3 

-7.3 

55.7 

143° 00.2 

11.5 

-17°06.5 

-7.2 

55.7 

157° 30.6 

11.4 

-17°13.7 

-7.1 

55.7 

172°01.1 

11.4 

-17°20.8 

-7.1 

55.7 

186°31.5 

11.4 

-17°27.8 

-7.0 

55.6 

201°01.9 

11.4 

-17°34.8 

-6.9 

55.6 


GHA 

V 

Dec 

d 

HP 

215“32.3 

11.4 

-17“41.6 

-6.8 

55.6 

230°02.6 

11.3 

-17°48.3 

-6.7 

55.6 

244° 33.0 

11.3 

-17°55.0 

-6.6 

55.6 

259° 03.3 

11.3 

-18°01.5 

-6.5 

55.5 

273° 33.6 

11.3 

-18°08.0 

-6.4 

55.5 

288°03.8 

11.3 

-18° 14.3 

-6.3 

55.5 

302° 34.1 

11.2 

-18°20.6 

-6.2 

55.5 

317°04.3 

11.2 

-18°26.8 

-6.1 

55.5 

331°34.5 

11.2 

-18°32.9 

-6.0 

55.4 

346° 04.7 

11.2 

-18°38.9 

-5.9 

55.4 

0°34.9 

11.2 

-18°44.8 

-5.8 

55.4 

15°05.1 

11.1 

-18°50.6 

-5.8 

55.4 

29°35.2 

11.1 

-18°56.3 

-5.7 

55.4 

44°05.3 

11.1 

-19°01.9 

-5.6 

55.4 

58°35.4 

11.1 

-19°07.4 

-5.5 

55.3 

73° 05.5 

11.1 

-19°12.8 

-5.4 

55.3 

87° 35.6 

11.1 

-19°18.1 

-5.3 

55.3 

102°05.6 

11.0 

-19°23.3 

-5.2 

55.3 

116°35.7 

11.0 

-19°28.5 

-5.1 

55.3 

131°05.7 

11.0 

-19°33.5 

-5.0 

55.2 

145°35.7 

11.0 

-19°38.4 

-4.9 

55.2 

160°05.7 

11.0 

-19°43.2 

-4.8 

55.2 

174°35.7 

11.0 

-19°47.9 

-4.7 

55.2 

189°05.6 

11.0 

-19°52.6 

-4.6 

55.2 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

08:23 

10:40 



13:28 

15:45 

70 

08:04 

09:48 



14:20 

16:04 

68 

07:49 

09:16 



14:52 

16:19 

66 

07:37 

08:52 

10:26 

13:42 

15:16 

16:31 

64 

07:26 

08:34 

09:49 

14:19 

15:34 

16:42 

62 

07:17 

08:18 

09:22 

14:46 

15:50 

16:51 

60 

07:09 

08:05 

09:02 

15:06 

16:03 

16:59 

58 

07:02 

07:54 

08:45 

15:23 

16:14 

17:06 

56 

06:55 

07:44 

08:31 

15:37 

16:24 

17:13 

54 

06:50 

07:35 

08:19 

15:49 

16:33 

17:18 

52 

06:44 

07:28 

08:08 

16:00 

16:41 

17:24 

50 

06:39 

07:20 

07:58 

16:10 

16:48 

17:29 

45 

06:28 

07:05 

07:38 

16:30 

17:03 

17:40 

40 

06:18 

06:52 

07:22 

16:46 

17:16 

17:50 

35 

06:09 

06:40 

07:08 

16:60 

17:28 

17:59 

30 

06:00 

06:30 

06:56 

17:12 

17:38 

18:08 

20 

05:44 

06:11 

06:35 

17:33 

17:56 

18:24 

10 

05:28 

05:54 

06:17 

17:51 

18:13 

18:40 

0 

05:12 

05:38 

06:00 

18:08 

18:30 

18:56 

-10 

04:53 

05:20 

05:43 

18:25 

18:48 

19:15 

-20 

04:31 

04:60 

05:24 

18:43 

19:08 

19:37 

-30 

04:02 

04:36 

05:03 

19:05 

19:32 

20:05 

-35 

03:44 

04:21 

04:50 

19:17 

19:47 

20:23 

-40 

03:22 

04:03 

04:35 

19:32 

20:05 

20:46 

-45 

02:52 

03:41 

04:18 

19:50 

20:27 

21:15 

-50 

02:08 

03:12 

03:56 

20:11 

20:55 

21:59 

-52 

01:42 

02:57 

03:45 

20:22 

21:10 

22:24 

-54 

01:03 

02:40 

03:34 

20:34 

21:27 

23:03 

-56 


02:19 

03:20 

20:47 

21:48 


-58 


01:51 

03:04 

21:03 

22:15 


-60 


01:08 

02:44 

21:23 

22:57 





Moonrise 



Moonset 


Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

72 

04:52 

07:04 


11:30 

10:59 


70 

04:31 

06:23 

08:28 

11:53 

11:40 

11:17 

68 

04:14 

05:56 

07:39 

12:10 

12:08 

12:07 

66 

04:01 

05:36 

07:08 

12:25 

12:30 

12:39 

64 

03:50 

05:19 

06:45 

12:36 

12:47 

13:02 

62 

03:41 

05:06 

06:27 

12:46 

13:01 

13:21 

60 

03:34 

04:54 

06:12 

12:55 

13:13 

13:36 

58 

03:27 

04:44 

05:59 

13:03 

13:24 

13:50 

56 

03:21 

04:36 

05:48 

13:10 

13:33 

14:01 

54 

03:15 

04:28 

05:38 

13:16 

13:41 

14:11 

52 

03:10 

04:21 

05:30 

13:21 

13:48 

14:20 

50 

03:06 

04:15 

05:22 

13:26 

13:55 

14:28 

45 

02:57 

04:02 

05:06 

13:37 

14:09 

14:45 

40 

02:49 

03:51 

04:52 

13:46 

14:21 

14:59 

35 

02:42 

03:42 

04:41 

13:53 

14:31 

15:11 

30 

02:36 

03:34 

04:31 

14:00 

14:39 

15:21 

20 

02:26 

03:20 

04:14 

14:12 

14:55 

15:39 

10 

02:17 

03:08 

03:59 

14:22 

15:08 

15:55 

0 

02:09 

02:57 

03:46 

14:32 

15:20 

16:10 

-10 

02:01 

02:46 

03:32 

14:42 

15:33 

16:24 

-20 

01:52 

02:34 

03:18 

14:52 

15:46 

16:40 

-30 

01:43 

02:21 

03:01 

15:04 

16:02 

16:58 

-35 

01:37 

02:13 

02:51 

15:11 

16:11 

17:08 

-40 

01:31 

02:04 

02:40 

15:19 

16:21 

17:21 

-45 

01:23 

01:54 

02:28 

15:28 

16:33 

17:35 

-50 

01:15 

01:41 

02:12 

15:39 

16:47 

17:52 

-52 

01:11 

01:36 

02:05 

15:45 

16:54 

18:01 

-54 

01:06 

01:29 

01:57 

15:50 

17:02 

18:10 

-56 

01:01 

01:22 

01:48 

15:57 

17:10 

18:20 

-58 

00:56 

01:15 

01:38 

16:04 

17:20 

18:32 

-60 

00:50 

01:06 

01:26 

16:12 

17:31 

18:46 


Sun 

Eqn.of Time 
00 h 12 h 

03:12 03:26 

03:40 03:55 

04:09 04:22 


Moon 

Mer.Pass. Age 

Upper Lower 

08:20 20^44 25(19%) 

09:08 21:33 26(12%) 

09:57 22:22 27(6%) 



January 04, 05 ,06 (Fri., Sat., Sun.) 



Aries 

Venus 

Mars 

Jupiter 

Saturn 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

103°18.8 

228° 18.7 

-16°00.4 

101°25.8 

0°33.9 

212° 18.2 

-21°39.4 

180°36.4 

-22°26.4 

1 

118°21.3 

243° 18.7 

-16°00.9 

116°26.8 

0°34.6 

227° 20.1 

-21°39.4 

195°38.5 

-22°26.4 

2 

133°23.7 

258° 18.6 

-16°01.5 

131°27.7 

0°35.3 

242°22.0 

-21°39.5 

210°40.7 

-22°26.3 

3 

148°26.2 

273° 18.5 

-16°02.1 

146°28.7 

0°36.0 

257°23.9 

-21°39.6 

225°42.8 

-22°26.3 

4 

163°28.7 

288° 18.4 

-16°02.7 

161°29.6 

0°36.8 

272°25.8 

-21°39.6 

240°44.9 

-22°26.3 

5 

178°31.1 

303° 18.4 

-16°03.2 

176°30.5 

0°37.5 

287° 27.7 

-21°39.7 

255°47.1 

-22°26.3 

6 

193°33.6 

318°18.3 

-16°03.8 

191°31.5 

0°38.2 

302°29.6 

-21°39.8 

270°49.2 

-22°26.3 

7 

208°36.1 

333° 18.2 

-16°04.4 

206° 32.4 

0°38.9 

317°31.5 

-21°39.8 

285°51.4 

-22°26.2 

8 

223°38.5 

348° 18.1 

-16°05.0 

221°33.4 

0°39.6 

332°33.4 

-21°39.9 

300°53.5 

-22°26.2 

9 

238°41.0 

3°18.0 

-16°05.5 

236° 34.3 

0°40.3 

347° 35.4 

-21°40.0 

315°55.7 

-22°26.2 

10 

253°43.5 

18° 18.0 

-16°06.1 

251°35.2 

0°41.1 

2°37.3 

-21°40.0 

330°57.8 

-22°26.2 

11 

268°45.9 

33°17.9 

-16°06.7 

266°36.2 

0°41.8 

17° 39.2 

-21°40.1 

345° 60.0 

-22°26.1 

12 

283°48.4 

48°17.8 

-16°07.3 

281°37.1 

0°42.5 

32°41.1 

-21°40.2 

1°02.1 

-22°26.1 

13 

298°50.9 

63° 17.7 

-16°07.8 

296°38.1 

0°43.2 

47°43.0 

-21°40.2 

16°04.3 

-22°26.1 

14 

313°53.3 

78°17.6 

-16°08.4 

311°39.0 

0°43.9 

62°44.9 

-21°40.3 

31°06.4 

-22°26.1 

15 

328°55.8 

93°17.5 

-16°09.0 

326°39.9 

0°44.7 

77°46.8 

-21°40.4 

46°08.5 

-22°26.0 

16 

343°58.2 

108° 17.4 

-16°09.5 

341°40.9 

0°45.4 

92°48.7 

-21°40.4 

61°10.7 

-22°26.0 

17 

359°00.7 

123° 17.4 

-16°10.1 

356°41.8 

0°46.1 

107° 50.6 

-21°40.5 

76° 12.8 

-22°26.0 

18 

14°03.2 

138° 17.3 

-16° 10.7 

11°42.8 

0°46.8 

122°52.6 

-21°40.6 

91°15.0 

-22°26.0 

19 

29°05.6 

153°17.2 

-16° 11.3 

26°43.7 

0°47.5 

137° 54.5 

-21°40.6 

106°17.1 

-22°26.0 

20 

44°08.1 

168° 17.1 

-16° 11.8 

41°44.6 

0°48.3 

152°56.4 

-21°40.7 

121°19.3 

-22°25.9 

21 

59°10.6 

183° 17.0 

-16° 12.4 

56°45.6 

0°49.0 

167° 58.3 

-21°40.8 

136°21.4 

-22°25.9 

22 

74° 13.0 

198° 16.9 

-16° 13.0 

71°46.5 

0°49.7 

183°00.2 

-21°40.8 

151°23.6 

-22°25.9 

23 

89°15.5 

213°16.8 

-16° 13.6 

86°47.5 

0°50.4 

198°02.1 

-21°40.9 

166°25.7 

-22°25.9 

Mer. 

>ass.:17:03 

< 

o 

Q. 

o 

m-4.3 

v0.9 dO.7 

m0.5 

vl.9 d-0.1 

m-1.6 

v2.1 dO 

0 m0.5 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

104 u 18.0 

228 u 16.7 

-16 u 14.1 

101 u 48.4 

0°51.1 

213 u 04.0 

-21°41.0 

181 u 27.9 

-22 u 25.8 

1 

119°20.4 

243° 16.6 

-16° 14.7 

116°49.3 

0°51.9 

228°05.9 

-21°41.0 

196°30.0 

-22°25.8 

2 

134°22.9 

258° 16.5 

-16° 15.3 

131°50.3 

0°52.6 

243° 07.9 

-21°41.1 

211°32.1 

-22°25.8 

3 

149°25.4 

273° 16.4 

-16° 15.8 

146°51.2 

0°53.3 

258°09.8 

-21°41.2 

226°34.3 

-22°25.8 

4 

164°27.8 

288° 16.3 

-16° 16.4 

161°52.2 

0°54.0 

273° 11.7 

-21°41.2 

241°36.4 

-22°25.7 

5 

179°30.3 

303° 16.2 

-16° 17.0 

176°53.1 

0°54.7 

288° 13.6 

-21°41.3 

256°38.6 

-22°25.7 

6 

194°32.7 

318° 16.1 

-16° 17.5 

191°54.0 

0°55.5 

303° 15.5 

-21°41.4 

271°40.7 

-22°25.7 

7 

209°35.2 

333° 16.0 

-16° 18.1 

206°55.0 

0°56.2 

318° 17.4 

-21°41.4 

286°42.9 

-22°25.7 

8 

224° 37.7 

348° 15.9 

-16° 18.7 

221°55.9 

0°56.9 

333° 19.3 

-21°41.5 

301°45.0 

-22°25.7 

9 

239°40.1 

3°15.8 

-16° 19.3 

236°56.9 

0°57.6 

348°21.3 

-21°41.6 

316°47.2 

-22°25.6 

10 

254°42.6 

18° 15.7 

-16° 19.8 

251°57.8 

0°58.3 

3°23.2 

-21°41.6 

331°49.3 

-22°25.6 

11 

269°45.1 

33°15.6 

-16°20.4 

266°58.7 

0°59.1 

18°25.1 

-21°41.7 

346°51.5 

-22°25.6 

12 

284°47.5 

48° 15.5 

-16°21.0 

281°59.7 

0°59.8 

33°27.0 

-21°41.8 

1°53.6 

-22°25.6 

13 

299°50.0 

63°15.4 

-16°21.5 

297° 00.6 

1°00.5 

48°28.9 

-21°41.8 

16°55.7 

-22°25.5 

14 

314°52.5 

78°15.3 

-16°22.1 

312°01.6 

1°01.2 

63°30.8 

-21°41.9 

31°57.9 

-22°25.5 

15 

329°54.9 

93°15.2 

-16°22.7 

327°02.5 

1°01.9 

78° 32.7 

-21°42.0 

47°00.0 

-22°25.5 

16 

344°57.4 

108°15.1 

-16°23.2 

342° 03.4 

1°02.6 

93°34.7 

-21°42.0 

62°02.2 

-22°25.5 

17 

359°59.9 

123° 14.9 

-16°23.8 

357° 04.4 

1°03.4 

108°36.6 

-21°42.1 

77°04.3 

-22°25.4 

18 

15°02.3 

138° 14.8 

-16°24.4 

12°05.3 

1°04.1 

123°38.5 

-21°42.2 

92°06.5 

-22°25.4 

19 

30°04.8 

153° 14.7 

-16°24.9 

27°06.3 

1°04.8 

138°40.4 

-21°42.2 

107°08.6 

-22°25.4 

20 

45°07.2 

168° 14.6 

-16°25.5 

42°07.2 

1°05.5 

153°42.3 

-21°42.3 

122°10.8 

-22°25.4 

21 

60°09.7 

183° 14.5 

-16°26.1 

57°08.1 

1°06.2 

168°44.2 

-21°42.4 

137° 12.9 

-22°25.3 

22 

75°12.2 

198° 14.4 

-16°26.6 

72°09.1 

1°07.0 

183°46.1 

-21°42.4 

152°15.1 

-22°25.3 

23 

90° 14.6 

213°14.3 

-16°27.2 

87° 10.0 

1°07.7 

198°48.1 

-21°42.5 

167° 17.2 

-22°25.3 


Mer. 

>ass.:17:00 

< 

o 

Q. 

O 

bi 

m-4.3 

v0.9 dO.7 m0.5 

vl.9 d-0.1 

m-1.6 

v2.1 dO.O m0.5 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

105”17.1 

228° 14.1 

-16°27.8 

102°10.9 

1°08.4 

213°50.0 

-21'42.6 

182 u 19.4 

-22 u 25.3 

1 

120°19.6 

243° 14.0 

-16°28.3 

117°11.9 

1°09.1 

228°51.9 

-21°42.6 

197°21.5 

-22°25.3 

2 

135°22.0 

258° 13.9 

-16°28.9 

132°12.8 

1°09.8 

243°53.8 

-21°42.7 

212°23.6 

-22°25.2 

3 

150°24.5 

273° 13.8 

-16°29.5 

147° 13.8 

1°10.6 

258°55.7 

-21°42.8 

227°25.8 

-22°25.2 

4 

165°27.0 

288° 13.7 

-16°30.0 

162° 14.7 

1°11.3 

273°57.6 

-21°42.8 

242°27.9 

-22°25.2 

5 

180°29.4 

303°13.5 

-16°30.6 

177° 15.6 

1°12.0 

288°59.5 

-21°42.9 

257°30.1 

-22°25.2 

6 

195°31.9 

318° 13.4 

-16°31.2 

192° 16.6 

1°12.7 

304°01.5 

-21°43.0 

272°32.2 

-22°25.1 

7 

210°34.4 

333° 13.3 

-16°31.7 

207° 17.5 

1°13.4 

319°03.4 

-21°43.0 

287°34.4 

-22°25.1 

8 

225°36.8 

348° 13.2 

-16°32.3 

222° 18.4 

1° 14.1 

334°05.3 

-21°43.1 

302°36.5 

-22°25.1 

9 

240°39.3 

3°13.0 

-16°32.9 

237° 19.4 

1°14.9 

349° 07.2 

-21°43.2 

317°38.7 

-22°25.1 

10 

255°41.7 

18°12.9 

-16°33.4 

252°20.3 

1°15.6 

4°09.1 

-21°43.2 

332°40.8 

-22°25.0 

11 

270°44.2 

33° 12.8 

-16°34.0 

267°21.3 

1°16.3 

19° 11.0 

-21°43.3 

347°43.0 

-22°25.0 

12 

285°46.7 

48° 12.7 

-16°34.5 

282°22.2 

1°17.0 

34° 13.0 

-21°43.4 

2°45.1 

-22°25.0 

13 

300°49.1 

63°12.5 

-16°35.1 

297°23.1 

1° 17.7 

49° 14.9 

-21°43.4 

17°47.2 

-22°25.0 

14 

315°51.6 

78° 12.4 

-16°35.7 

312°24.1 

1°18.5 

64°16.8 

-21°43.5 

32°49.4 

-22°24.9 

15 

330° 54.1 

93°12.3 

-16°36.2 

327°25.0 

1°19.2 

79° 18.7 

-21°43.6 

47°51.5 

-22°24.9 

16 

345°56.5 

108° 12.1 

-16°36.8 

342°25.9 

1°19.9 

94°20.6 

-21°43.6 

62°53.7 

-22°24.9 

17 

0°59.0 

123° 12.0 

-16°37.4 

357° 26.9 

1°20.6 

109°22.5 

-21°43.7 

77°55.8 

-22°24.9 

18 

16°01.5 

138° 11.9 

-16°37.9 

12°27.8 

1°21.3 

124°24.5 

-21°43.8 

92°58.0 

-22°24.9 

19 

31°03.9 

153°11.7 

-16°38.5 

27°28.8 

1°22.0 

139°26.4 

-21°43.8 

108°00.1 

-22°24.8 

20 

46°06.4 

168° 11.6 

-16°39.0 

42°29.7 

1°22.8 

154°28.3 

-21°43.9 

123°02.3 

-22°24.8 

21 

61°08.8 

183° 11.5 

-16°39.6 

57° 30.6 

1°23.5 

169°30.2 

-21°44.0 

138°04.4 

-22°24.8 

22 

76°11.3 

198° 11.3 

-16°40.2 

72°31.6 

1°24.2 

184° 32.1 

-21°44.0 

153°06.6 

-22°24.8 

23 

91°13.8 

213°11.2 

-16°40.7 

87°32.5 

1°24.9 

199°34.0 

-21°44.1 

168°08.7 

-22°24.7 

Mer. 

>ass.:16:56 

< 

o 

Q. 

o 

Ch 

m-4.3 

v0.9 dO.7 m0.6 

vl.9 d-0.1 

m-1.6 

v2.1 dO.O m0.5 


Stars 



SHA 

Dec 

Alpheratz 

357°39.7 

29°11.8 

Ankaa 

353° 12.0 

-42° 12.5 

Schedar 

349°36.2 

56°38.6 

Diphda 

348°52.0 

-17°53.2 

Achernar 

335°23.9 

-57°08.9 

Hamal 

327°56.4 

23°33.1 

Polaris 

315°50.7 

89°20.8 

Akamar 

315°15.2 

-40° 14.1 

Menkar 

314° 10.9 

4°09.7 

Mirfak 

308°34.6 

49°55.7 

Aldebaran 

290°44.8 

16°32.7 

Rigel 

281°08.1 

-8°11.0 

Capella 

280°28.4 

46°01.0 

Bellatrix 

278°27.6 

6°21.8 

Elnath 

278°07.5 

28°37.3 

Alnilam 

275°42.2 

-1°11.6 

Betelgeuse 

270°56.9 

7°24.4 

Canopus 

263°53.9 

-52°42.5 

Sirius 

258°29.9 

-16°44.5 

Adara 

255°09.2 

-29°00.0 

Procyon 

244°55.4 

5°10.6 

Pollux 

243°22.7 

27°58.6 

Avior 

234° 15.9 

-59°34.2 

Suhail 

222°49.3 

-43°30.5 

Miaplacidus 

221°38.1 

-69°47.5 

Alphard 

217°52.1 

-8°44.5 

Regulus 

207°39.2 

11°52.4 

Dubhe 

193°46.8 

61°38.7 

Denebola 

182°29.7 

14°27.9 

Gienah 

175°48.3 

-17°38.7 

Acrux 

173°05.0 

-63°11.9 

Gacrux 

171°56.6 

-57° 12.8 

Alioth 

166° 17.4 

55°51.2 

Spica 

158°27.3 

-11°15.4 

Alcaid 

152°56.0 

49° 13.0 

Hadar 

148°42.7 

-60°27.4 

Menkent 

148°03.2 

-36°27.5 

Arcturus 

145°52.3 

19°05.3 

Rigil Kent. 

139°46.9 

-60°54.4 

Zubenelg. 

137°01.4 

-16°07.0 

Kochab 

137°20.8 

74° 04.5 

Alphecca 

126°08.1 

26°39.1 

Antares 

112°21.9 

-26°28.2 

Atria 

107°20.8 

-69°03.3 

Sabik 

102°08.5 

-15°44.7 

Shaula 

96° 17.2 

-37°06.8 

Rasalhague 

96°03.3 

12°32.9 

Etamin 

90°44.9 

51°29.2 

Kaus Aust. 

83°39.2 

-34°22.4 

Vega 

80°36.9 

38°48.1 

Nunki 

75°54.0 

-26° 16.3 

Altair 

62°05.0 

8°55.1 

Peacock 

53°13.9 

-56°40.5 

Deneb 

49°29.3 

45°21.0 

Enif 

33°43.7 

9°57.7 

Alnair 

27°39.4 

-46°52.3 

Fomalhaut 

15°20.1 

-29°31.5 

Scheat 

13°49.9 

28°11.2 

Markab 

13°34.7 

15° 18.4 

2019/1/4 

SHA 

Mer.pass 

Venus 

124°59.9 

08:47 

Mars 

358°07.0 

17:13 

Jupiter 

108°59.3 

09:50 

Saturn 

77° 17.5 

11:56 

2019/1/5 

SHA 

Mer.pass 

Venus 

123°58.8 

08:47 

Mars 

357°30.4 

17:12 

Jupiter 

108°46.1 

09:46 

Saturn 

77°09.9 

11:52 

2019/1/6 

SHA 

Mer.pass 

Venus 

122°57.0 

08:47 

Mars 

356°53.8 

17:10 

Jupiter 

108°32.9 

09:43 

Saturn 

77°02.2 

11:49 


Horizontal paralax 


Venus: 

0.2 

Mars: 

0.1 


4 



2019 January 04 to Jan. 06 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

178"51.0 

-22 ,J 46.2 

203 u 35.6 

10.9 

-19°57.1 

-4.5 

55.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°50.7 

-22°45.9 

218°05.5 

10.9 

-20°01.5 

-4.4 

55.1 

72 

08:20 

10:31 



13:41 

15:51 

2 

208°50.4 

-22°45.6 

232°35.5 

10.9 

-20°05.8 

- 4.3 

55.1 

70 

08:02 

09:43 



14:28 

16:09 

3 

223°50.1 

-22°45.4 

247°05.4 

10.9 

-20° 10.0 

-4.2 

55.1 

68 

07:47 

09:13 

11:31 

12:40 

14:58 

16:24 

4 

238°49.8 

-22°45.1 

261°35.3 

10.9 

-20° 14.2 

-4.1 

55.1 

66 

07:35 

08:50 

10:20 

13:51 

15:21 

16:36 

5 

253°49.5 

-22°44.9 

276°05.2 

10.9 

-20° 18.2 

- 4.0 

55.1 

64 

07:25 

08:32 

09:45 

14:26 

15:39 

16:46 

6 

268°49.2 

-22°44.6 

290°35.0 

10.9 

-20°22.1 

- 3.9 

55.1 

62 

07:16 

08:17 

09:20 

14:51 

15:54 

16:55 

7 

283°49.0 

-22°44.4 

305°04.9 

10.9 

-20°25.9 

- 3.8 

55.0 

60 

07:08 

08:04 

08:60 

15:11 

16:07 

17:03 

8 

298°48.7 

-22°44.1 

319°34.8 

10.9 

-20°29.6 

- 3.7 

55.0 

58 

07:01 

07:53 

08:44 

15:27 

16:18 

17:10 

9 

313°48.4 

-22°43.8 

334°04.6 

10.8 

-20°33.2 

- 3.5 

55.0 

56 

06:55 

07:43 

08:30 

15:41 

16:27 

17:16 

10 

328°48.1 

-22°43.6 

348°34.5 

10.8 

-20°36.7 

- 3.4 

55.0 

54 

06:49 

07:35 

08:18 

15:53 

16:36 

17:22 

11 

343°47.8 

-22°43.3 

3°04.3 

10.8 

-20°40.1 

- 3.3 

55.0 

52 

06:44 

07:27 

08:07 

16:04 

16:44 

17:27 

12 

358°47.5 

-22°43.1 

17°34.1 

10.8 

-20°43.4 

- 3.2 

55.0 

50 

06:39 

07:20 

07:58 

16:13 

16:51 

17:32 

13 

13°47.2 

-22°42.8 

32°03.9 

10.8 

-20°46.6 

- 3.1 

55.0 

45 

06:28 

07:05 

07:38 

16:33 

17:06 

17:43 

14 

28°47.0 

-22°42.5 

46°33.8 

10.8 

-20°49.6 

- 3.0 

54.9 

40 

06:18 

06:52 

07:22 

16:49 

17:19 

17:53 

15 

43°46.7 

-22°42.3 

61°03.6 

10.8 

-20°52.6 

- 2.9 

54.9 

35 

06:09 

06:41 

07:08 

17:02 

17:30 

18:02 

16 

58°46.4 

-22°42.0 

75°33.4 

10.8 

-20°55.5 

- 2.8 

54.9 

30 

06:01 

06:30 

06:57 

17:14 

17:40 

18:10 

17 

73° 46.1 

-22°41.7 

90°03.2 

10.8 

-20°58.3 

-2.7 

54.9 

20 

05:45 

06:12 

06:36 

17:34 

17:58 

18:26 

18 

88°45.8 

-22°41.5 

104°33.0 

10.8 

-21°00.9 

- 2.6 

54.9 

10 

05:29 

05:56 

06:18 

17:52 

18:15 

18:41 

19 

103°45.5 

-22°41.2 

119°02.8 

10.8 

-21°03.5 

- 2.5 

54.9 

0 

05:13 

05:39 

06:02 

18:09 

18:31 

18:57 

20 

118°45.3 

-22°40.9 

133°32.6 

10.8 

-21°05.9 

-2.4 

54.8 

-10 

04:55 

05:22 

05:45 

18:26 

18:49 

19:16 

21 

133°45.0 

-22°40.7 

148°02.4 

10.8 

-21°08.3 

- 2.3 

54.8 

-20 

04:33 

05:02 

05:26 

18:44 

19:08 

19:37 

22 

148°44.7 

-22°40.4 

162°32.1 

10.8 

-21° 10.5 

-2.2 

54.8 

-30 

04:05 

04:38 

05:05 

19:05 

19:32 

20:05 

23 

163°44.4 

-22°40.1 

177°01.9 

10.8 

-21°12.7 

-2.1 

54.8 

-35 

03:47 

04:23 

04:53 

19:18 

19:47 

20:23 


SD. —16.3 

d—0.3 

S.D.—15.0 

-40 

03:25 

04:06 

04:38 

19:32 

20:05 

20:45 


-45 

02:56 

03:44 

04:21 

19:49 

20:26 

21:14 


GHA 


GHA 



d 

HP 

-50 

02:13 

03:16 

03:59 

20:11 

20:54 

21:56 
















0 

178° 44.1 

-22°39.9 

191°31.7 

10.8 

-21° 14.7 

-2.0 

54.8 



Us3. \j£. 





1 

193°43.8 

-22°39.6 

206°01.5 

10.8 

-21°16.6 

-1.9 

54.8 

-54 

01:12 

02:45 

03:37 

20:33 

21:25 

22:56 

2 

208°43.6 

-22°39.3 

220°31.3 

10.8 

-21° 18.4 

-1.8 

54.8 

-56 


02:24 

03:24 

20:46 

21:45 


3 

223°43.3 

-22°39.0 

235°01.1 

10.8 

-21°20.1 

-1.7 

54.7 

-58 


01:58 

03:08 

21:02 

22:11 


4 

238°43.0 

-22°38.8 

249°30.9 

10.8 

-21°21.7 

- 1.6 

54.7 

-60 


01:18 

02:49 

21:20 

22:50 


5 

253°42.7 

-22°38.5 

264°00.7 

10.8 

-21°23.2 

-1.4 

54.7 








6 

268°42.4 

-22°38.2 

278°30.5 

10.8 

-21°24.6 

- 1.3 

54.7 



Moonrise 



Moonset 


7 

283°42.1 

-22°37.9 

293°00.3 

10.8 

-21°25.9 

-1.2 

54.7 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

298°41.9 

-22°37.7 

307°30.2 

10.8 

-21°27.1 

-1.1 

54.7 

72 







9 

313°41.6 

-22°37.4 

321°60.0 

10.8 

-21°28.2 

- 1.0 

54.7 

70 







10 

328°41.3 

-22°37.1 

336°29.8 

10.8 

-21°29.2 

- 0.9 

54.7 

68 

09:21 

10:49 

11:29 

12:09 

12:24 

13:28 

11 

343°41.0 

-22°36.8 

350°59.7 

10.8 

-21°30.0 

- 0.8 

54.6 

66 

08:34 

09:44 

10:30 

12:56 

13:29 

14:26 

12 

358°40.7 

-22°36.5 

5°29.5 

10.9 

-21°30.8 

- 0.7 

54.6 

64 

08:03 

09:09 

09:56 

13:27 

14:05 

14:60 

13 

13°40.5 

-22°36.3 

19°59.4 

10.9 

-21°31.4 

- 0.6 

54.6 

62 

07:41 

08:43 

09:32 

13:50 

14:30 

15:24 

14 

28°40.2 

-22°36.0 

34° 29.3 

10.9 

-21°32.0 

- 0.5 

54.6 

60 

07:22 

08:24 

09:12 

14:08 

14:50 

15:44 

15 

43°39.9 

-22°35.7 

48°59.1 

10.9 

-21°32.4 

- 0.4 

54.6 

58 

07:07 

08:07 

08:56 

14:23 

15:07 

15:60 

16 

58°39.6 

-22°35.4 

63°29.0 

10.9 

-21°32.8 

- 0.3 

54.6 

56 

06:54 

07:53 

08:42 

14:36 

15:21 

16:13 

17 

73°39.3 

-22°35.1 

77°58.9 

10.9 

-21°33.0 

- 0.2 

54.6 

54 

06:43 

07:41 

08:30 

14:48 

15:33 

16:25 

18 

88°39.1 

-22°34.8 

92°28.9 

10.9 

-21°33.1 

- 0.1 

54.6 

52 

06:33 

07:30 

08:20 

14:58 

15:43 

16:36 

19 

103°38.8 

-22°34.5 

106°58.8 

10.9 

-21°33.2 

0.0 

54.5 

50 

06:24 

07:21 

08:10 

15:07 

15:53 

16:45 

20 

118°38.5 

-22°34.3 

121°28.7 

11.0 

-21°33.1 

0.1 

54.5 

45 

06:06 

07:01 

07:51 

15:26 

16:13 

17:05 

21 

133°38.2 

-22°34.0 

135°58.7 

11.0 

-21°32.9 

0.2 

54.5 

40 

05:50 

06:45 

07:35 

15:42 

16:29 

17:20 

22 

148°38.0 

-22°33.7 

150°28.7 

11.0 

-21°32.6 

0.3 

54.5 

35 

05:38 

06:31 

07:21 

15:55 

16:43 

17:34 

23 

163° 37.7 

-22°33.4 

164°58.7 

11.0 

-21°32.2 

0.4 

54.5 

30 

05:26 

06:19 

07:09 

16:06 

16:55 

17:45 


SD. —16.3 

d—0.3 

S.D.—14.9 

20 

05:07 

05:59 

06:49 

16:26 

17:15 

18:05 


10 

04:51 

05:42 

06:31 

16:43 

17:33 

18:23 


GHA 


GHA 



d 

HP 


04:35 

05:25 




















0 

178 u 37.4 

-22°33.1 

179°28.7 

11.0 

-21°31.7 

0.6 

54.5 

-20 

04:03 

04:51 

05:41 

17:33 

18:23 

19:12 

1 

193° 37.1 

-22°32.8 

193°58.7 

11.0 

-21°31.1 

0.7 









2 

208°36.8 

-22°32.5 

208°28.8 

11.1 

-21°30.4 

0.8 

54.5 

-30 

03:45 

04:31 

05:21 

17:52 

18:44 

19:32 

3 

223°36.6 

22032.2 

222°58.8 

11.1 

-21°29.6 

0.9 

54.4 

-35 

03:34 

04:20 

05:09 

18:04 

18:56 

19:43 









-40 

03:21 

04:06 


18:17 

19:09 


4 

238°36.3 

-22°31.9 

237°28.9 

11.1 

-21°28.6 

1.0 

54.4 

-45 

03:06 

03:50 

04:39 

18:33 

19:25 

20:12 

5 

253°36.0 

-22°31.6 

251°59.0 

11.1 

-21°27.6 

1.1 

54.4 

-50 

02:48 

03:31 

04:20 

18:52 

19:45 

20:31 


768° 35.7 

-22°31.3 

266 r '79.2 

11.1 

-21-26.5 

1.2 

54.4 








7 

283°35.5 

-22°31.0 

280°59.3 

11.2 

-21°25.3 

1.3 

54.4 

-52 

02:40 

03:21 

04:10 

19:01 

19:55 

20:40 

8 

298°35.2 

-22°30.8 

295°29.5 

11.2 

-21°23.9 

1.4 

54.4 

-54 

02:30 

03:11 

03:60 

19:11 

20:05 

20:50 










02:20 

02:59 

03:48 

19:23 

20:17 

21:01 

9 

313°34.9 

-22°30.5 

309°59.7 

11.2 

-21°22.5 

1.5 

54.4 

-58 

02:07 

02:46 

03:34 

19:36 

20:31 

21:14 

10 

328°34.6 

-22°30.2 

324' 79.9 

11.2 

-21°21.0 

1.6 

54.4 








11 

343°34.3 

-22°29.9 

339°00.2 

11.3 

-21°19.3 

1.7 

54.4 

-60 

01:53 

02:30 

03:18 

19:52 

20:47 

21:30 

12 

358°34.1 

-22°29.6 

353°30.4 

11.3 

-21°17.6 

1.8 

54.3 








13 

13°33.8 

-22°29.3 

8°00.7 

11.3 

-21°15.8 

1.9 

54.3 



Sun 



Moon 


14 

28°33.5 

-22°29.0 

22°31.1 

11.3 

-21°13.8 

2.0 

54.3 

Day 

Eqn. 

of 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

43°33.2 

-22°28.7 

37°01.4 

11.4 

-21°11.8 

2.1 

54.3 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°33.0 

-22°28.4 

51°31.8 

11.4 

-21°09.7 

2.2 

54.3 

4 

04:36 

04:50 

12:04 

10:47 

23:12 

28(2%) 

17 

73°32.7 

-22°28.1 

66°02.2 

11.4 

-21°07.4 

2.3 

54.3 

5 

05:04 

05:17 

12:05 

11:37 

00:02 

29(0%) 

18 

88°32.4 

-22°27.7 

80°32.6 

11.4 

-21°05.1 

2.4 

54.3 

6 

05:31 

05:44 

12:05 

12:26 

00:02 

0(0%) 

19 

103° 32.1 

-22°27.4 

95°03.1 

11.5 

-21°02.6 

2.5 

54.3 








20 

118°31.9 

-22°27.1 

109°33.6 

11.5 

-21°00.1 

2.6 

54.3 








21 

133°31.6 

-22°26.8 

124°04.1 

11.5 

-20°57.5 

2.7 

54.3 








22 

148°31.3 

-22°26.5 

138°34.7 

11.6 

-20°54.7 

2.8 

54.3 








23 

163°31.0 

-22°26.2 

153°05.3 

11.6 

-20°51.9 

2.9 

54.2 









SD. —16.3 

d—0.3 

S.D.—14.9 









5 





January 07, 08 

Aries 

,09 (Mon., Tue., 

Venus 

Wed.) 

Mars 

Jupiter 

Satu 

rn 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

106° 16.2 

228° 11.0 

-16°41.3 

102°33.4 

1°25.6 

214°36.0 

-21°44.2 

183° 10.9 

-22°24.7 

1 

121° 18.7 

243° 10.9 

-16°41.8 

117°34.4 

1°26.4 

229°37.9 

-21°44.2 

198° 13.0 

-22°24.7 

2 

136°21.2 

258° 10.8 

-16°42.4 

132°35.3 

1°27.1 

244° 39.8 

-21°44.3 

213°15.1 

-22°24.7 

3 

151°23.6 

273° 10.6 

-16°43.0 

147°36.3 

1°27.8 

259°41.7 

-21°44.3 

228° 17.3 

-22°24.6 

4 

166°26.1 

288° 10.5 

-16°43.5 

162°37.2 

1°28.5 

274° 43.6 

-21°44.4 

243° 19.4 

-22°24.6 

5 

181°28.6 

303° 10.3 

-16°44.1 

177°38.1 

1°29.2 

289°45.5 

-21°44.5 

258°21.6 

-22°24.6 

6 

196°31.0 

318° 10.2 

-16°44.6 

192°39.1 

1°29.9 

304° 47.5 

-21°44.5 

273°23.7 

-22°24.6 

7 

211°33.5 

333° 10.0 

-16°45.2 

207°40.0 

1°30.7 

319°49.4 

-21°44.6 

288°25.9 

-22°24.5 

8 

226°36.0 

348°09.9 

-16°45.8 

222°40.9 

1°31.4 

334°51.3 

-21°44.7 

303°28.0 

-22°24.5 

9 

241°38.4 

3°09.7 

-16°46.3 

237°41.9 

1°32.1 

349°53.2 

-21°44.7 

318°30.2 

-22°24.5 

10 

256°40.9 

18°09.6 

-16°46.9 

252°42.8 

1°32.8 

4°55.1 

-21°44.8 

333°32.3 

-22°24.5 

11 

271°43.3 

33°09.4 

-16°47.4 

267°43.7 

1°33.5 

19°57.1 

-21°44.9 

348° 34.5 

-22°24.4 

12 

286°45.8 

48°09.3 

-16°48.0 

282°44.7 

1°34.3 

34°59.0 

-21°44.9 

3°36.6 

-22°24.4 

13 

301°48.3 

63°09.1 

-16°48.5 

297°45.6 

1°35.0 

50°00.9 

-21°45.0 

18°38.7 

-22°24.4 

14 

316°50.7 

78°09.0 

-16°49.1 

312°46.6 

1°35.7 

65°02.8 

-21°45.1 

33°40.9 

-22°24.4 

15 

331°53.2 

93°08.8 

-16°49.7 

327°47.5 

1°36.4 

80°04.7 

-21°45.1 

48°43.0 

-22°24.4 

16 

346°55.7 

108°08.7 

-16°50.2 

342°48.4 

1°37.1 

95°06.6 

-21°45.2 

63°45.2 

-22°24.3 

17 

1°58.1 

123°08.5 

-16°50.8 

357°49.4 

1°37.8 

110°08.6 

-21°45.3 

78°47.3 

-22°24.3 

18 

17° 00.6 

138°08.4 

-16°51.3 

12°50.3 

1°38.6 

125° 10.5 

-21°45.3 

93°49.5 

-22°24.3 

19 

32°03.1 

153°08.2 

-16°51.9 

27°51.2 

1°39.3 

140° 12.4 

-21°45.4 

108°51.6 

-22°24.3 

20 

47° 05.5 

168°08.1 

-16°52.4 

42°52.2 

1°40.0 

155° 14.3 

-21°45.4 

123°53.8 

-22°24.2 

21 

62°08.0 

183°07.9 

-16°53.0 

57°53.1 

1°40.7 

170° 16.2 

-21°45.5 

138°55.9 

-22°24.2 

22 

77° 10.5 

198°07.7 

-16°53.5 

72°54.0 

1°41.4 

185° 18.2 

-21°45.6 

153°58.1 

-22°24.2 

23 

92° 12.9 

213°07.6 

-16°54.1 

87°55.0 

1°42.1 

200 °20.1 

-21°45.6 

169°00.2 

-22°24.2 

Mer.j 

ass.:16:52 

v- 0.1 d-o.e 

m-4.3 

v0.9 dO.7 m0.6 

vl.9 d-0.1 

m-1.6 

v2.1 dO.O m0.5 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

107 u 15.4 

228°07.4 

-16 u 54.7 

102°55.9 

1°42.9 

215°22.0 

-21 u 45.7 

184 u 02.4 

-22 u 24.1 

1 

122° 17.8 

243°07.3 

-16°55.2 

117°56.8 

1°43.6 

230°23.9 

-21°45.8 

199°04.5 

-22°24.1 

2 

137°20.3 

258°07.1 

-16°55.8 

132°57.8 

1°44.3 

245°25.8 

-21°45.8 

214°06.7 

-22°24.1 

3 

152°22.8 

273°06.9 

-16°56.3 

147°58.7 

1°45.0 

260°27.8 

-21°45.9 

229°08.8 

-22°24.1 

4 

167°25.2 

288°06.8 

-16°56.9 

162°59.7 

1°45.7 

275°29.7 

-21°46.0 

244° 10.9 

-22°24.0 

5 

182°27.7 

303°06.6 

-16°57.4 

178°00.6 

1°46.4 

290°31.6 

-21°46.0 

259°13.1 

-22°24.0 

6 

197°30.2 

318°06.4 

-16°58.0 

193°01.5 

1°47.2 

305°33.5 

-21°46.1 

274° 15.2 

-22°24.0 

7 

212°32.6 

333°06.3 

-16°58.5 

208°02.5 

1°47.9 

320°35.4 

-21°46.1 

289° 17.4 

-22°24.0 

8 

227°35.1 

348° 06.1 

-16°59.1 

223°03.4 

1°48.6 

335°37.4 

-21°46.2 

304° 19.5 

-22°23.9 

9 

242°37.6 

3°05.9 

-16°59.6 

238°04.3 

1°49.3 

350°39.3 

-21°46.3 

319°21.7 

-22°23.9 

10 

257°40.0 

18°05.8 

-17°00.2 

253°05.3 

1°50.0 

5°41.2 

-21°46.3 

334°23.8 

-22°23.9 

11 

272°42.5 

33°05.6 

-17°00.7 

268°06.2 

1°50.8 

20°43.1 

-21°46.4 

349°26.0 

-22°23.9 

12 

287°45.0 

48°05.4 

-17°01.3 

283°07.1 

1°51.5 

35°45.0 

-21°46.5 

4°28.1 

-22°23.8 

13 

302°47.4 

63°05.3 

-17°01.8 

298°08.1 

1°52.2 

50°47.0 

-21°46.5 

19°30.3 

-22°23.8 

14 

317°49.9 

78°05.1 

-17°02.4 

313°09.0 

1°52.9 

65°48.9 

-21°46.6 

34°32.4 

-22°23.8 

15 

332°52.3 

93°04.9 

-17°02.9 

328°09.9 

1°53.6 

80°50.8 

-21°46.7 

49°34.6 

-22°23.8 

16 

347° 54.8 

108°04.7 

-17°03.5 

343° 10.9 

1°54.3 

95°52.7 

-21°46.7 

64°36.7 

-22°23.7 

17 

2°57.3 

123°04.6 

-17°04.0 

358° 11.8 

1°55.1 

110°54.7 

-21°46.8 

79°38.8 

-22°23.7 

18 

17°59.7 

138°04.4 

-17°04.6 

13°12.7 

1°55.8 

125°56.6 

-21°46.8 

94°41.0 

-22°23.7 

19 

33°02.2 

153°04.2 

-17°05.1 

28°13.7 

1°56.5 

140°58.5 

-21°46.9 

109°43.1 

-22°23.7 

20 

48°04.7 

168°04.0 

-17°05.7 

43° 14.6 

1°57.2 

156°00.4 

-21°47.0 

124°45.3 

-22°23.7 

21 

63°07.1 

183°03.8 

-17°06.2 

58°15.5 

1°57.9 

171°02.3 

-21°47.0 

139°47.4 

-22°23.6 

22 

78°09.6 

198°03.7 

-17°06.8 

73°16.5 

1°58.6 

186°04.3 

-21°47.1 

154°49.6 

-22°23.6 

23 

93° 12.1 

213°03.5 

-17°07.3 

88°17.4 

1°59.4 

201°06.2 

-21°47.2 

169°51.7 

-22°23.6 


Mer.j 

ass.:16:48 

v-0.2 d-0.6 

m-4.3 

v0.9 dO.7 m0.6 

vl.9 d-0.1 

m-1.6 

v2.1 dO.O m0.5 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

108“ 14.5 

228“03.3 

-17°07.9 

103° 18.3 

2 “00.1 

216“08.1 

-21°47.2 

184°53.9 

-22°23.6 

1 

123° 17.0 

243°03.1 

-17°08.4 

118°19.3 

2 °00.8 

231° 10.0 

-21°47.3 

199°56.0 

-22°23.5 

2 

138° 19.4 

258°02.9 

-17°09.0 

133°20.2 

2°01.5 

246° 12.0 

-21°47.4 

214°58.2 

-22°23.5 

3 

153°21.9 

273°02.7 

-17°09.5 

148°21.1 

2 ° 02.2 

261° 13.9 

-21°47.4 

230°00.3 

-22°23.5 

4 

168°24.4 

288°02.6 

-17°10.0 

163°22.1 

2°02.9 

276° 15.8 

-21°47.5 

245°02.5 

-22°23.5 

5 

183°26.8 

303°02.4 

-17°10.6 

178°23.0 

2°03.7 

291°17.7 

-21°47.5 

260° 04.6 

-22°23.4 

6 

198°29.3 

318°02.2 

-17°11.1 

193°23.9 

2°04.4 

306° 19.6 

-21°47.6 

275°06.8 

-22°23.4 

7 

213°31.8 

333°02.0 

-17°11.7 

208°24.9 

2°05.1 

321°21.6 

-21°47.7 

290°08.9 

-22°23.4 

8 

228° 34.2 

348°01.8 

-17° 12.2 

223°25.8 

2°05.8 

336°23.5 

-21°47.7 

305°11.0 

-22°23.4 

9 

243°36.7 

3°01.6 

-17° 12.8 

238°26.7 

2°06.5 

351°25.4 

-21°47.8 

320° 13.2 

-22°23.3 

10 

258°39.2 

18°01.4 

-17° 13.3 

253°27.7 

2°07.2 

6°27.3 

-21°47.9 

335° 15.3 

-22°23.3 

11 

273°41.6 

33°01.2 

-17° 13.9 

268°28.6 

2°08.0 

21°29.3 

-21°47.9 

350° 17.5 

-22°23.3 

12 

288°44.1 

48°01.0 

-17° 14.4 

283°29.5 

2°08.7 

36°31.2 

-21°48.0 

5°19.6 

-22°23.3 

13 

303°46.6 

63°00.8 

-17° 14.9 

298°30.5 

2°09.4 

51°33.1 

-21°48.0 

20 °21.8 

-22°23.2 

14 

318°49.0 

78°00.7 

-17°15.5 

313°31.4 

2 °10.1 

66°35.0 

-21°48.1 

35°23.9 

-22°23.2 

15 

333°51.5 

93°00.5 

-17°16.0 

328°32.3 

2 ° 10.8 

81°37.0 

-21°48.2 

50°26.1 

-22°23.2 

16 

348°53.9 

108°00.3 

-17°16.6 

343°33.3 

2° 11.5 

96°38.9 

-21°48.2 

65°28.2 

-22°23.2 

17 

3°56.4 

123°00.1 

-17°17.1 

358°34.2 

2 ° 12.2 

111°40.8 

-21°48.3 

80°30.4 

-22°23.1 

18 

18°58.9 

137°59.9 

-17°17.6 

13°35.1 

2° 13.0 

126°42.7 

-21°48.3 

95°32.5 

-22°23.1 

19 

34°01.3 

152°59.7 

-17°18.2 

28°36.1 

2° 13.7 

141°44.6 

-21°48.4 

110°34.7 

-22°23.1 

20 

49°03.8 

167°59.5 

-17°18.7 

43°37.0 

2° 14.4 

156°46.6 

-21°48.5 

125°36.8 

-22°23.1 

21 

64°06.3 

182°59.3 

-17°19.3 

58°37.9 

2°15.1 

171°48.5 

-21°48.5 

140°39.0 

-22°23.0 

22 

79°08.7 

197°59.1 

-17°19.8 

73°38.9 

2° 15.8 

186°50.4 

-21°48.6 

155°41.1 

-22°23.0 

23 

94° 11.2 

212°58.9 

-17°20.3 

88°39.8 

2°16.5 

201°52.3 

-21°48.7 

170°43.3 

-22°23.0 

Mer.j 

ass.:16:44 

v-0.2 d-0.5 

m-4.2 

v0.9 dO.7 m0.6 

vl.9 d-0.1 

m-1.6 

v2.1 dO.O m0.5 


Stars 



SHA 

Dec 

Alpheratz 

357°39.7 

29°11.8 

Ankaa 

353° 12.0 

-42° 12.5 

Schedar 

349°36.2 

56°38.6 

Diphda 

348°52.0 

-17°53.2 

Achernar 

335°23.9 

-57°08.9 

Hamal 

327°56.4 

23°33.1 

Polaris 

315°51.8 

89°20.8 

Akamar 

315°15.3 

-40° 14.1 

Menkar 

314° 10.9 

4°09.7 

Mirfak 

308°34.6 

49°55.7 

Aldebaran 

290°44.8 

16°32.7 

Rigel 

281°08.1 

-8°11.0 

Capella 

280°28.4 

46°01.0 

Bellatrix 

278°27.6 

6 °21.8 

Elnath 

278°07.5 

28°37.3 

Alnilam 

275°42.2 

-1°11.6 

Betelgeuse 

270°56.9 

7°24.4 

Canopus 

263°53.9 

-52°42.5 

Sirius 

258°29.9 

-16°44.5 

Adara 

255°09.2 

-29°00.0 

Procyon 

244°55.4 

5°10.6 

Pollux 

243°22.6 

27°58.6 

Avior 

234° 15.9 

-59°34.2 

Suhail 

222°49.2 

-43°30.5 

Miaplacidus 

221°38.1 

-69°47.6 

Alphard 

217°52.1 

-8°44.5 

Regulus 

207°39.2 

11°52.4 

Dubhe 

193°46.7 

61°38.7 

Denebola 

182°29.6 

14°27.9 

Gienah 

175°48.3 

-17°38.7 

Acrux 

173°04.9 

-63°11.9 

Gacrux 

171°56.6 

-57° 12.8 

Alioth 

166° 17.4 

55°51.2 

Spica 

158°27.3 

-11°15.4 

Alcaid 

152°56.0 

49° 13.0 

Hadar 

148°42.6 

-60°27.4 

Menkent 

148°03.2 

-36°27.5 

Arcturus 

145°52.2 

19°05.3 

Rigil Kent. 

139°46.8 

-60°54.4 

Zubenelg. 

137°01.4 

-16°07.0 

Kochab 

137°20.7 

74° 04.5 

Alphecca 

126°08.1 

26°39.1 

Antares 

112°21.9 

-26°28.2 

Atria 

107°20.8 

-69°03.3 

Sabik 

102°08.5 

-15°44.7 

Shaula 

96° 17.2 

-37°06.8 

Rasalhague 

96°03.3 

12°32.9 

Etamin 

90°44.9 

51°29.2 

Kaus Aust. 

83°39.2 

-34°22.4 

Vega 

80°36.9 

38°48.1 

Nunki 

75°54.0 

-26° 16.3 

Altair 

62°04.9 

8°55.1 

Peacock 

53°13.9 

-56°40.5 

Deneb 

49°29.3 

45°21.0 

Enif 

33°43.7 

9°57.7 

Alnair 

27°39.4 

-46°52.3 

Fomalhaut 

15°20.1 

-29°31.5 

Scheat 

13°49.9 

28°11.2 

Markab 

13°34.7 

15° 18.4 

2019/1/7 

SHA 

Mer.pass 

Venus 

121°54.8 

08:47 

Mars 

356° 17.2 

17:09 

Jupiter 

108° 19.7 

09:40 

Saturn 

76°54.6 

11:46 

2019/1/8 

SHA 

Mer.pass 

Venus 

120°52.0 

08:48 

Mars 

355°40.5 

17:07 

Jupiter 

108°06.6 

09:37 

Saturn 

76°47.0 

11:42 

2019/1/9 

SHA 

Mer.pass 

Venus 

119°48.8 

08:48 

Mars 

355°03.8 

17:06 

Jupiter 

107°53.6 

09:34 

Saturn 

76°39.4 

11:39 


Horizontal paralax 


Venus: 

0.2 

Mars: 

0.1 


6 



2019 January 07 to Jan. 09 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178 u 30.8 

-22 u 25.9 

167 u 35.9 

11.6 

-20 u 49.0 

3.0 

54.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°30.5 

-22°25.6 

182°06.5 

11.7 

-20°46.0 

3.1 

54.2 

72 

08:15 

10:20 


— 

13:54 

15:59 

2 

208°30.2 

-22°25.3 

196°37.2 

11.7 

-20°42.8 

3.2 

54.2 

70 

07:58 

09:37 



14:37 

16:16 

3 

223°30.0 

-22°25.0 

211°07.9 

11.7 

-20°39.6 

3.3 

54.2 

68 

07:44 

09:08 

11:10 

13:03 

15:06 

16:30 

4 

238°29.7 

-22° 24.7 

225°38.7 

11.8 

-20°36.3 

3.4 

54.2 

66 

07:33 

08:46 

10:13 

14:00 

15:28 

16:41 

5 

253° 29.4 

-22°24.4 

240°09.4 

11.8 

-20°32.9 

3.5 

54.2 

64 

07:23 

08:29 

09:40 

14:33 

15:45 

16:51 

6 

268°29.1 

-22°24.0 

254°40.3 

11.8 

-20° 29.4 

3.5 

54.2 

62 

07:14 

08:14 

09:16 

14:57 

15:59 

16:59 

7 

283°28.9 

-22°23.7 

269°11.1 

11.9 

-20°25.8 

3.6 

54.2 

60 

07:07 

08:02 

08:57 

15:17 

16:12 

17:07 

8 

298°28.6 

-22°23.4 

283°42.0 

11.9 

- 20 ° 22.1 

3.7 

54.2 

58 

07:00 

07:51 

08:41 

15:32 

16:22 

17:14 

9 

313°28.3 

-22°23.1 

298° 12.9 

11.9 

-20° 18.3 

3.8 

54.2 

56 

06:54 

07:42 

08:28 

15:46 

16:31 

17:20 

10 

328°28.1 

- 22 ° 22.8 

312°43.9 

12.0 

-20° 14.5 

3.9 

54.2 

54 

06:48 

07:34 

08:16 

15:57 

16:40 

17:25 

11 

343°27.8 

-22°22.5 

327° 14.9 

12.0 

-20° 10.5 

4.0 

54.1 

52 

06:43 

07:26 

08:06 

16:07 

16:47 

17:30 

12 

358°27.5 

- 22 ° 22.1 

341°45.9 

12.1 

-20°06.4 

4.1 

54.1 

50 

06:38 

07:19 

07:57 

16:17 

16:54 

17:35 

13 

13°27.2 

- 22 ° 21.8 

356° 17.0 

12.1 

-20°02.3 

4.2 

54.1 

45 

06:28 

07:04 

07:38 

16:36 

17:09 

17:46 

14 

28°27.0 

-22°21.5 

10°48.1 

12.1 

-19°58.0 

4.3 

54.1 

40 

06:18 

06:52 

07:22 

16:52 

17:22 

17:55 

15 

43° 26.7 

- 22 ° 21.2 

25°19.2 

12.2 

-19°53.7 

4.4 

54.1 

35 

06:09 

06:41 

07:09 

17:05 

17:33 

18:04 

16 

58°26.4 

-22°20.9 

39°50.4 

12.2 

-19°49.3 

4.5 

54.1 

30 

06:01 

06:31 

06:57 

17:16 

17:43 

18:12 

17 

73°26.2 

-22°20.5 

54°21.6 

12.2 

-19°44.8 

4.6 

54.1 

20 

05:46 

06:13 

06:37 

17:36 

18:00 

18:27 

18 

88°25.9 

- 22 ° 20.2 

68°52.9 

12.3 

-19°40.2 

4.6 

54.1 

10 

05:31 

05:57 

06:19 

17:54 

18:16 

18:43 

19 

103°25.6 

-22° 19.9 

83°24.2 

12.3 

-19°35.5 

4.7 

54.1 

0 

05:15 

05:41 

06:03 

18:10 

18:33 

18:59 

20 

118°25.4 

-22° 19.6 

97°55.5 

12.4 

-19°30.7 

4.8 

54.1 

-10 

04:57 

05:23 

05:46 

18:27 

18:50 

19:17 

21 

133°25.1 

-22° 19.2 

112°26.9 

12.4 

-19°25.9 

4.9 

54.1 

-20 

04:35 

05:04 

05:28 

18:45 

19:09 

19:38 

22 

148°24.8 

-22° 18.9 

126°58.3 

12.4 

-19°20.9 

5.0 

54.1 

-30 

04:08 

04:40 

05:07 

19:06 

19:33 

20:05 

23 

163°24.5 

- 22 ° 18.6 

141°29.8 

12.5 

-19°15.9 

5.1 

54.1 

-35 

03:50 

04:26 

04:55 

19:18 

19:47 

20:23 


SD. —16.3 

d—0.3 

S.D. —14.8 

-40 

03:28 

04:09 

04:41 

19:32 

20:04 

20:45 


-45 

02:60 

03:48 

04:24 

19:49 

20:25 

21:13 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:19 

03:20 

04:03 

20:10 

20:52 

21:53 










ni -rr 


nQ-R-3 

on-on 

oi nft 

90-1 Ft 

0 

178° 24.3 

-22° 18.3 

156°01.3 

12.5 

-19°10.7 

5.2 

54.1 

-0^ 

Ui.DD 

uo. uo 

Uj.Dj 

zu.zu 

ZJ..UO 

zz. 

1 

193°24.0 

-22° 17.9 

170°32.8 

12.6 

-19°05.5 

5.2 

54.1 

-54 

01:22 

02:50 

03:42 

20:31 

21:22 

22:49 

2 

208° 23.7 

-22° 17.6 

185°04.4 

12.6 

-19°00.3 

5.3 

54.1 

-56 


02:30 

03:29 

20:44 

21:42 


3 

223°23.5 

-22° 17.3 

199°36.0 

12.6 

-18°54.9 

5.4 

54.1 

-58 


02:05 

03:13 

20:59 

22:06 


4 

238°23.2 

-22° 17.0 

214°07.7 

12.7 

-18°49.4 

5.5 

54.0 

-60 


01:29 

02:55 

21:17 

22:42 


5 

253°22.9 

- 22 ° 16.6 

228°39.4 

12.7 

-18°43.9 

5.6 

54.0 








6 

268°22.7 

-22° 16.3 

243°11.1 

12.8 

-18°38.3 

5.7 

54.0 



Moonrise 



Moonset 


7 

283°22.4 

- 22 ° 16.0 

257°42.9 

12.8 

-18°32.5 

5.7 

54.0 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

298°22.1 

-22° 15.6 

272° 14.7 

12.8 

-18°26.8 

5.8 

54.0 

72 

— 

13:44 

12:32 

— 

14:32 

17:19 

9 

313°21.9 

-22° 15.3 

286°46.6 

12.9 

-18°20.9 

5.9 

54.0 

70 

— 

12:15 

11:58 

— 

16:01 

17:51 

10 

328°21.6 

-22° 15.0 

301°18.5 

12.9 

-18°14.9 

6.0 

54.0 

68 

11:35 

11:35 

11:33 

15:02 

16:39 

18:15 

11 

343°21.3 

-22° 14.6 

315°50.4 

13.0 

-18°08.9 

6.1 

54.0 

66 

10:55 

11:08 

11:14 

15:42 

17:06 

18:33 

12 

358°21.1 

-22° 14.3 

330°22.4 

13.0 

-18°02.8 

6.1 

54.0 

64 

10:27 

10:47 

10:59 

16:09 

17:27 

18:47 

13 

13°20.8 

-22° 13.9 

344° 54.4 

13.0 

-17°56.6 

6.2 

54.0 

62 

10:06 

10:29 

10:46 

16:30 

17:43 

18:60 

14 

28°20.5 

-22° 13.6 

359°26.5 

13.1 

-17°50.4 

6.3 

54.0 

60 

09:49 

10:15 

10:35 

16:47 

17:57 

19:10 

15 

43°20.3 

-22° 13.3 

13°58.6 

13.1 

-17°44.0 

6.4 

54.0 

58 

09:34 

10:03 

10:25 

17:02 

18:09 

19:19 

16 

58°20.0 

-22° 12.9 

28°30.7 

13.2 

-17°37.6 

6.5 

54.0 

56 

09:22 

09:52 

10:17 

17:14 

18:19 

19:27 

17 

73°19.8 

- 22 ° 12.6 

43°02.9 

13.2 

-17°31.1 

6.5 

54.0 

54 

09:11 

09:43 

10:09 

17:24 

18:28 

19:34 

18 

88 ° 19.5 

- 22 ° 12.2 

57°35.2 

13.3 

-17°24.6 

6.6 

54.0 

52 

09:01 

09:35 

10:03 

17:34 

18:36 

19:40 

19 

103° 19.2 

-22° 11.9 

72°07.4 

13.3 

-17°17.9 

6.7 

54.0 

50 

08:52 

09:27 

09:57 

17:42 

18:43 

19:46 

20 

118°19.0 

- 22 ° 11.6 

86°39.8 

13.3 

-17°11.2 

6.8 

54.0 

45 

08:34 

09:11 

09:43 

18:00 

18:58 

19:58 

21 

133° 18.7 

- 22 ° 11.2 

101 ° 12.1 

13.4 

-17°04.4 

6.8 

54.0 

40 

08:19 

08:58 

09:33 

18:15 

19:11 

20:08 

22 

148° 18.4 

-22° 10.9 

115°44.5 

13.4 

-16°57.6 

6.9 

54.0 

35 

08:06 

08:47 

09:23 

18:27 

19:21 

20:16 

23 

163°18.2 

-22° 10.5 

130°16.9 

13.5 

-16°50.6 

7.0 

54.0 

30 

07:55 

08:37 

09:15 

18:38 

19:31 

20:24 


SD. —16.3 

d—0.3 

S.D. —14.7 

20 

07:36 

08:20 

09:01 

18:56 

19:47 

20:37 


10 

07:19 

08:05 

08:48 

19:12 

20:00 

20:48 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

07:04 

07:51 

08:37 

19:27 

20:13 

20:58 









-10 

06-48 

07 "37 

08 "25 

19:42 

20:26 

21:09 

0 

1 

178° 17.9 
193° 17.6 

-22° 10.2 
-22°09.8 

144“49.4 

159°21.9 

13.5 

13.5 

-16“43.6 

-16°36.5 

7.0 

7.1 

54.0 

54.0 

-20 

06:32 

07:22 

08:13 

19:57 

20:40 

21:20 

2 

208° 17.4 

-22°09.5 

173°54.5 

13.6 

-16°29.4 

7.2 

54.0 

-30 

06:12 

07:05 

07:58 

20:16 

20:56 

21:32 

3 

223° 17.1 

-22°09.1 

188°27.1 

13.6 

-16°22.2 

7.3 

54.0 

-35 

06:01 

06:55 

07:50 

20:26 

21:05 

21:39 









-40 

05:48 

06:44 

07:40 

20:38 

21:15 

21:48 

4 

238° 16.9 

-22°08.8 

202°59.7 

13.7 

-16°14.9 

7.3 

54.0 

-45 

05:33 

06:30 

07:29 

20:52 

21:27 

21:57 

5 

253° 16.6 

-22°08.5 

217°32.4 

13.7 

-16°07.5 

7.4 

54.0 

-50 

05:14 

06:14 

07:15 

21:09 

21:41 

22:08 

6 

268° 16.3 

-22°08.1 

232° 05.1 

13.7 

-16°00.1 

7.5 

54.0 








7 

283° 16.1 

-22°07.8 

246° 37.9 

13.8 

-15°52.6 

7.5 

54.0 

-52 

05:06 

06:06 

07:09 

21:17 

21:48 

22:14 

8 

298° 15.8 

-22°07.4 

261°10.7 

13.8 

-15°45.1 

7.6 

54.0 

-54 

04:56 

05:57 

07:02 

21:26 

21:56 

22:20 









-56 

04:45 

05:47 

06:54 

21:36 

22:04 

22:26 

9 

313°15.6 

-22°07.0 

275°43.5 

13.9 

-15°37.4 

7.7 

54.0 

-58 

04:32 

05:36 

06:45 

21:48 

22:13 

22:33 

10 

328° 15.3 

-22°06.7 

290° 16.4 

13.9 

-15°29.8 

7.7 

54.0 








11 

343° 15.0 

-22°06.3 

304°49.3 

13.9 

-15°22.0 

7.8 

54.0 

-60 

04:17 

05:23 

06:35 

22:01 

22:24 

22:41 

12 

358° 14.8 

-22°06.0 

319°22.3 

14.0 

-15°14.2 

7.9 

54.0 








13 

13°14.5 

-22°05.6 

333°55.2 

14.0 

-15°06.3 

7.9 

54.0 



Sun 



Moon 


14 

28° 14.3 

-22°05.3 

348° 28.3 

14.0 

-14°58.4 

8.0 

54.0 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

43° 14.0 

-22°04.9 

3°01.3 

14.1 

-14°50.3 

8.0 

54.0 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°13.7 

-22°04.6 

17°34.4 

14.1 

-14°42.3 

8.1 

54.0 

7 

05:57 

06:10 

12:06 

13:15 

00:51 

1 ( 2 %) 

17 

73°13.5 

-22°04.2 

32°07.6 

14.2 

-14°34.1 

8.2 

54.0 

8 

06:23 

06:36 

12:06 

14:02 

01:39 

2(5%) 

18 

88°13.2 

-22°03.8 

46°40.7 

14.2 

-14°26.0 

8.2 

54.0 

9 

06:48 

07:01 

12:07 

14:47 

02:25 

3(10%) 

19 

103° 13.0 

-22°03.5 

61°13.9 

14.2 

-14° 17.7 

8.3 

54.0 








20 

118°12.7 

-22°03.1 

75°47.2 

14.3 

-14°09.4 

8.3 

54.0 








21 

133° 12.4 

- 22 ° 02.8 

90°20.5 

14.3 

-14°01.0 

8.4 

54.0 








22 

148° 12.2 

-22°02.4 

104°53.8 

14.3 

-13°52.6 

8.5 

54.0 








23 

163°11.9 

- 22 ° 02.0 

119°27.1 

14.4 

-13°44.1 

8.5 

54.0 









SD. —16.3 

d—0.3 

S.D.—14.7 









7 



January 10, 11 ,12 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

109° 13.7 

227°58.7 

-17°20.9 

103°40.7 

2° 17.3 

216°54.3 

-21°48.7 

185°45.4 

-22°23.0 

Alpheratz 

357°39.7 

29°11.8 

1 

124° 16.1 

242°58.5 

-17°21.4 

118°41.7 

2 ° 18.0 

231°56.2 

-21°48.8 

200°47.5 

-22°22.9 

Ankaa 

353° 12.0 

-42° 12.5 

2 

139° 18.6 

257°58.3 

-17°22.0 

133°42.6 

2° 18.7 

246°58.1 

-21°48.8 

215°49.7 

-22°22.9 

Schedar 

349°36.3 

56°38.6 

3 

154°21.1 

272°58.1 

-17°22.5 

148°43.5 

2° 19.4 

262°00.0 

-21°48.9 

230°51.8 

-22°22.9 

Diphda 

348°52.0 

-17°53.2 

4 

169°23.5 

287°57.8 

-17°23.0 

163°44.5 

2 °20.1 

277°02.0 

-21°49.0 

245° 54.0 

-22°22.9 

Achernar 

335°23.9 

-57°08.9 

5 

184°26.0 

302°57.6 

-17° 23.6 

178°45.4 

2 °20.8 

292°03.9 

-21°49.0 

260°56.1 

-22°22.8 

Hamal 

327°56.4 

23°33.1 

6 

199°28.4 

317°57.4 

-17°24.1 

193°46.3 

2 °21.6 

307°05.8 

-21°49.1 

275°58.3 

-22°22.8 

Polaris 

315°53.1 

89°20.8 

7 

214°30.9 

332°57.2 

-17°24.6 

208°47.3 

2°22.3 

322°07.7 

-21°49.2 

291°00.4 

-22°22.8 

Akamar 

315°15.3 

-40° 14.1 

8 

229°33.4 

347°57.0 

-17°25.2 

223°48.2 

2°23.0 

337°09.7 

-21°49.2 

306°02.6 

-22°22.8 

Menkar 

314°10.9 

4°09.7 

9 

244°35.8 

2°56.8 

-17°25.7 

238°49.1 

2°23.7 

352°11.6 

-21°49.3 

321°04.7 

-22°22.7 

Mirfak 

308°34.6 

49°55.7 

10 

259°38.3 

17°56.6 

-17° 26.3 

253°50.0 

2°24.4 

7°13.5 

-21°49.3 

336°06.9 

-22°22.7 

Aldebaran 

290°44.8 

16°32.7 

11 

274°40.8 

32°56.4 

-17°26.8 

268°51.0 

2°25.1 

22°15.5 

-21°49.4 

351°09.0 

-22°22.7 

Rigel 

281°08.1 

-8°11.0 

12 

289°43.2 

47°56.2 

-17°27.3 

283°51.9 

2°25.8 

37° 17.4 

-21°49.5 

6 ° 11.2 

-22°22.7 

Capella 

280°28.4 

46°01.0 

13 

304°45.7 

62°56.0 

-17°27.9 

298°52.8 

2°26.6 

52°19.3 

-21°49.5 

21° 13.3 

-22°22.6 

Bellatrix 

278°27.6 

6 °21.8 

14 

319°48.2 

77°55.7 

-17°28.4 

313°53.8 

2°27.3 

67°21.2 

-21°49.6 

36° 15.5 

-22°22.6 

Elnath 

278°07.5 

28°37.3 

15 

334°50.6 

92°55.5 

-17°28.9 

328°54.7 

2°28.0 

82°23.2 

-21°49.6 

51° 17.6 

-22°22.6 

Alnilam 

275°42.2 

-1°11.6 

16 

349°53.1 

107°55.3 

-17°29.5 

343°55.6 

2°28.7 

97°25.1 

-21°49.7 

66 ° 19.8 

-22°22.6 

Betelgeuse 

270°56.9 

7°24.4 

17 

4°55.6 

122°55.1 

-17°30.0 

358°56.6 

2°29.4 

112°27.0 

-21°49.8 

81°21.9 

-22°22.6 

Canopus 

263°53.9 

-52°42.6 

18 

19°58.0 

137°54.9 

-17°30.5 

13°57.5 

2°30.1 

127°28.9 

-21°49.8 

96°24.1 

-22°22.5 

Sirius 

258°29.9 

-16°44.5 

19 

35°00.5 

152°54.7 

-17°31.1 

28°58.4 

2°30.8 

142°30.9 

-21°49.9 

111°26.2 

-22°22.5 

Adara 

255°09.1 

-29°00.1 

20 

50°02.9 

167°54.4 

-17°31.6 

43°59.4 

2°31.6 

157°32.8 

-21°49.9 

126°28.3 

-22°22.5 

Procyon 

244°55.3 

5°10.6 

21 

65°05.4 

182°54.2 

-17°32.1 

59°00.3 

2°32.3 

172°34.7 

-21°50.0 

141°30.5 

-22°22.5 

Pollux 

243°22.6 

27°58.6 

22 

80°07.9 

197°54.0 

-17°32.6 

74°01.2 

2°33.0 

187°36.6 

-21°50.1 

156°32.6 

-22°22.4 

Avior 

234° 15.8 

-59°34.2 

23 

95° 10.3 

212°53.8 

-17°33.2 

89°02.1 

2°33.7 

202°38.6 

-21°50.1 

171°34.8 

-22°22.4 

Suhail 

222°49.2 

-43°30.5 

Mer. pass.: 16:40 | 

v-0.2 d-0.5 m-4.2 

v0.9 dO.7 m0.6 

vl.9 d-0.1 m-1.6 

v2.1 dO.O m0.5 

Miaplacidus 

221°38.0 

-69°47.6 


Alphard 

217°52.1 

-8°44.5 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











IT11 hho 


ci°oo 7 

0 

110 ° 12.8 

227 u 53.5 

-17 u 33.7 

104 u 03.1 

2°34.4 

217°40.5 

-21 u 50.2 

186 u 36.9 

-22 u 22.4 

uuDne 

±yo ^o. i 

i onO on c 

Ol OO. ( 

1 A O A "7 A 

1 

125°15.3 

242°53.3 

-17°34.2 

119°04.0 

2°35.1 

232°42.4 

-21°50.3 

201°39.1 

-22°22.4 

Denebola 

182 zy.6 

14 2r.y 

2 

140° 17.7 

257°53.1 

-17°34.8 

134°04.9 

2°35.9 

247°44.4 

-21°50.3 

216°41.2 

-22°22.3 

Gienah 

175°48.3 

i 700 a a a 

-17°38.7 

3 

155°20.2 

272°52.9 

-17°35.3 

149°05.9 

2°36.6 

262°46.3 

-21°50.4 

231°43.4 

-22°22.3 

Acrux 

1(5 U4.y 

-63° 11.9 

4 

170°22.7 

287°52.6 

-17°35.8 

164°06.8 

2°37.3 

277°48.2 

-21°50.4 

246°45.5 

-22°22.3 

Gacrux 

171°56.5 

-57° 12.8 

5 

185°25.1 

302°52.4 

-17°36.3 

179°07.7 

2°38.0 

292°50.1 

-21°50.5 

261°47.7 

-22°22.3 

Alioth 

166° 17.4 

55°51.2 

6 

200°27.6 

317°52.2 

-17°36.9 

194°08.7 

2°38.7 

307°52.1 

-21°50.6 

276°49.8 

-22°22.2 

Spica 

158°27.3 

icoo cca 

-11°15.5 

/IAOio A 

7 

215°30.0 

332°52.0 

-17°37.4 

209°09.6 

2°39.4 

322°54.0 

-21°50.6 

291°52.0 

-22°22.2 

Alcaid 

152 56.U 

4y 13.0 

8 

230°32.5 

347°51.7 

-17°37.9 

224° 10.5 

2°40.1 

337°55.9 

-21°50.7 

306°54.1 

-22°22.2 

Hadar 

148°42.6 

1 A oOAO A 

-60°27.4 

9 

245°35.0 

2°51.5 

-17°38.5 

239°11.5 

2°40.9 

352°57.8 

-21°50.7 

321°56.3 

-22°22.2 

Menkent 

148 03.2 

1 /irO cn A 

-36°27.5 

1 r\0 AC O 

10 

260° 37.4 

17°51.3 

-17°39.0 

254° 12.4 

2°41.6 

7°59.8 

-21°50.8 

336°58.4 

-22°22.1 

Arcturus 

145 5z.z 

19 U5.3 

11 

275°39.9 

32°51.0 

-17°39.5 

269° 13.3 

2°42.3 

23°01.7 

-21°50.9 

352°00.6 

-22°22.1 

Rigil Kent. 

139°46.8 

-60° 54.4 

12 

290°42.4 

47°50.8 

-17°40.0 

284° 14.2 

2°43.0 

38°03.6 

-21°50.9 

7°02.7 

-22°22.1 

Zubenelg. 

137°01.4 

-16°07.0 

13 

305°44.8 

62°50.6 

-17°40.6 

299° 15.2 

2°43.7 

53°05.6 

-21°51.0 

22°04.9 

-22°22.1 

Kochab 

137°20.6 

1 AC OAO A 

74° 04.5 

AC O o A 1 

14 

320°47.3 

77°50.3 

-17°41.1 

314°16.1 

2°44.4 

68°07.5 

-21°51.0 

37°07.0 

-22°22.0 

Alphecca 

126 08.0 

1 1 aO ai a 

26 39.1 

AC OAO A 

15 

335°49.8 

92°50.1 

-17°41.6 

329° 17.0 

2°45.1 

83°09.4 

-21°51.1 

52°09.2 

-22°22.0 

Antares 

112 21 .y 

-26 28.2 

16 

350°52.2 

107°49.9 

-17°42.1 

344° 18.0 

2°45.8 

98°11.4 

-21°51.2 

67° 11.3 

-22°22.0 

Atria 

107°20.7 

1 AAOAO C 

-69°03.3 

17 

5°54.7 

122°49.6 

-17°42.7 

359° 18.9 

2°46.6 

113°13.3 

-21°51.2 

82° 13.4 

-22°22.0 

Sa bi k 

102 U8.5 

-15°44.7 

o“7 o AC O 

18 

20°57.2 

137°49.4 

-17°43.2 

14°19.8 

2°47.3 

128° 15.2 

-21°51.3 

97° 15.6 

-22°21.9 

Shaula 

96°17.1 

AC O AO O 

-37 06.8 

1 A O O A A 

19 

35°59.6 

152°49.2 

-17°43.7 

29°20.7 

2°48.0 

143° 17.1 

-21°51.3 

112°17.7 

-22°21.9 

Rasalhague 

96 03.3 

AAO a a a 

12 32.9 

Cl o AA A 

20 

51°02.1 

167°48.9 

-17°44.2 

44°21.7 

2°48.7 

158°19.1 

-21°51.4 

127° 19.9 

-22°21.9 

Eta min 

yo 44.y 

51 29.2 

21 

66°04.5 

182°48.7 

-17°44.7 

59°22.6 

2°49.4 

173°21.0 

-21°51.5 

142°22.0 

-22°21.9 

Kaus Aust. 

83°39.2 

OAOOC o 

-34°22.4 

ooo AO 1 

22 

81°07.0 

197°48.4 

-17°45.3 

74° 23.5 

2°50.1 

188°22.9 

-21°51.5 

157°24.2 

-22°21.8 

Vega 

80 36.8 

38 48.1 

23 

96°09.5 

212°48.2 

-17°45.8 

89°24.5 

2°50.8 

203°24.9 

-21°51.6 

172°26.3 

-22°21.8 

Nunki 

Altair 

75°54.0 

62°04.9 

-26° 16.3 
8°55.1 

Mer.pass.:16:36 | 

v-0.2 d-0.5 m-4.2 | 

v0.9 dO.7 m0.6 

vl.9 d-0.1 m-1.6 

v2.1 dO.O m0.5 

Peacock 

53°13.9 

-56°40.4 





















Deneb 

49°29.3 

45°21.0 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

111° 11.9 

227 u 47.9 

-17 u 46.3 

104 u 25.4 

2°51.6 

218°26.8 

-21 u 51.6 

187 u 28.5 

-22 u 21.8 

Alnair 

27°39.4 

-46°52.3 

1 

126° 14.4 

242°47.7 

-17°46.8 

119°26.3 

2°52.3 

233°28.7 

-21°51.7 

202°30.6 

-22°21.8 

Fomalhaut 

15°20.1 

-29°31.5 

2 

141° 16.9 

257°47.5 

-17°47.3 

134°27.3 

2°53.0 

248° 30.6 

-21°51.8 

217°32.8 

-22°21.7 

Scheat 

13°49.9 

28°11.2 

3 

156° 19.3 

272°47.2 

-17°47.9 

149°28.2 

2°53.7 

263°32.6 

-21°51.8 

232°34.9 

-22°21.7 

Markab 

13°34.7 

15° 18.4 

4 

171°21.8 

287°47.0 

-17°48.4 

164°29.1 

2°54.4 

278°34.5 

-21°51.9 

247° 37.1 

-22°21.7 

2019/l/l 

SHA 

Mer.pass 

5 

186°24.3 

302°46.7 

-17°48.9 

179°30.0 

2°55.1 

293°36.4 

-21°51.9 

262°39.2 

-22°21.7 


118°45.0 

08:48 

6 

201°26.7 

317°46.5 

-17°49.4 

194°31.0 

2°55.8 

308°38.4 

-21°52.0 

277°41.4 

-22°21.6 

Mars 

354°27.1 

17:04 

7 

216°29.2 

332°46.2 

-17°49.9 

209°31.9 

2°56.6 

323°40.3 

-21°52.1 

292°43.5 

-22°21.6 

J u piter 

107°40.6 

09:31 

8 

231°31.6 

347°46.0 

-17°50.5 

224° 32.8 

2°57.3 

338°42.2 

-21°52.1 

307°45.7 

-22°21.6 

Saturn 

76°31.7 

11:35 

9 

246° 34.1 

2°45.7 

-17°51.0 

239° 33.8 

2°58.0 

353°44.2 

-21°52.2 

322°47.8 

-22°21.6 




10 

261°36.6 

17°45.5 

-17°51.5 

254° 34.7 

2°58.7 

8°46.1 

-21°52.2 

337°50.0 

-22°21.5 

2019/1/1 

SHA 

Mer.pass 

11 

276°39.0 

32°45.2 

-17°52.0 

269°35.6 

2°59.4 

23°48.0 

-21°52.3 

352°52.1 

-22°21.5 

Venus 

117°40.7 

08:49 

12 

291°41.5 

47°45.0 

-17°52.5 

284°36.5 

3°00.1 

38°50.0 

-21°52.4 

7°54.3 

-22°21.5 

Mars 

353°50.3 

17:03 

13 

306°44.0 

62°44.7 

-17°53.0 

299°37.5 

3°00.8 

53°51.9 

-21°52.4 

22°56.4 

-22°21.5 

Jupiter 

107°27.7 

09:28 

14 

321°46.4 

77°44.5 

-17°53.5 

314°38.4 

3°01.5 

68°53.8 

-21°52.5 

37° 58.6 

-22°21.4 

Saturn 

76° 24.1 

11:32 

15 

336°48.9 

92°44.2 

-17°54.1 

329°39.3 

3°02.3 

83°55.8 

-21°52.5 

53°00.7 

-22°21.4 

2019/1/1 

SHA 

Mer.pass 

16 

351°51.4 

107°43.9 

-17°54.6 

344°40.2 

3°03.0 

98°57.7 

-21°52.6 

68°02.9 

-22°21.4 

Venus 

116°36.0 

08:49 

17 

6°53.8 

122°43.7 

-17°55.1 

359°41.2 

3°03.7 

113°59.6 

-21°52.6 

83°05.0 

-22°21.4 

Mars 

353°13.5 

17:01 

18 

21°56.3 

137°43.4 

-17°55.6 

14°42.1 

3°04.4 

129°01.5 

-21°52.7 

98°07.2 

-22°21.3 

Jupiter 

107° 14.9 

09:25 

19 

36°58.8 

152°43.2 

-17°56.1 

29°43.0 

3°05.1 

144°03.5 

-21°52.8 

113°09.3 

-22°21.3 

Saturn 

76°16.5 

11:28 

20 

52°01.2 

167°42.9 

-17°56.6 

44°44.0 

3°05.8 

159°05.4 

-21°52.8 

128° 11.5 

-22°21.3 

1 Horizontal naralax 


21 

67° 03.7 

182°42.7 

-17°57.1 

59°44.9 

3°06.5 

174°07.3 

-21°52.9 

143° 13.6 

-22°21.3 


r 

Venus: 

0.2 

22 

82°06.1 

197°42.4 

-17°57.7 

74°45.8 

3°07.2 

189°09.3 

-21°52.9 

158° 15.8 

-22°21.2 


Mars: 

0.1 

23 

97° 08.6 

212°42.1 

-17°58.2 

89°46.7 

3°08.0 

204°11.2 

-21°53.0 

173° 17.9 

-22°21.2 




Mer.pass.:16:32 | 

v-0.2 d-0.5 m-4.2 

v0.9 dO.7 m0.6 

vl.9 d-0.1 m-1.6 

v2.1 dO.O m0.5 






2019 January 10 to Jan. 12 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178° 11.7 

-22 u 01.7 

134 u 00.5 

14.4 

-13 u 35.6 

8.6 

54.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°11.4 

-22°01.3 

148°33.9 

14.4 

-13°27.0 

8.6 

54.0 

72 

08:10 

10:09 


— 

14:08 

16:07 

2 

208°11.2 

-22°00.9 

163°07.4 

14.5 

-13°18.3 

8.7 

54.0 

70 

07:54 

09:30 


— 

14:47 

16:23 

3 

223° 10.9 

-22°00.6 

177°40.8 

14.5 

-13°09.6 

8.7 

54.0 

68 

07:40 

09:02 

10:54 

13:22 

15:14 

16:36 

4 

238° 10.6 

-22°00.2 

192° 14.3 

14.5 

-13°00.8 

8.8 

54.0 

66 

07:30 

08:42 

10:05 

14:11 

15:34 

16:47 

5 

253° 10.4 

-21°59.8 

206°47.9 

14.6 

-12°52.0 

8.8 

54.1 

64 

07:20 

08:25 

09:35 

14:42 

15:51 

16:56 

6 

268° 10.1 

-21°59.5 

221°21.5 

14.6 

-12°43.1 

8.9 

54.1 

62 

07:12 

08:11 

09:12 

15:04 

16:05 

17:04 

7 

283°09.9 

-21°59.1 

235°55.1 

14.6 

-12°34.2 

9.0 

54.1 

60 

07:05 

07:60 

08:54 

15:22 

16:17 

17:11 

8 

298°09.6 

-21°58.7 

250° 28.7 

14.6 

-12°25.2 

9.0 

54.1 

58 

06:58 

07:49 

08:38 

15:38 

16:27 

17:18 

9 

313°09.4 

-21°58.4 

265°02.4 

14.7 

-12°16.2 

9.1 

54.1 

56 

06:52 

07:40 

08:26 

15:51 

16:36 

17:24 

10 

328°09.1 

-21°58.0 

279°36.0 

14.7 

-12°07.1 

9.1 

54.1 

54 

06:47 

07:32 

08:14 

16:02 

16:44 

17:29 

11 

343°08.9 

-21°57.6 

294° 09.8 

14.7 

-11°58.0 

9.2 

54.1 

52 

06:42 

07:25 

08:04 

16:12 

16:51 

17:34 

12 

358°08.6 

-21°57.3 

308°43.5 

14.8 

-11°48.8 

9.2 

54.1 

50 

06:37 

07:18 

07:55 

16:21 

16:58 

17:39 

13 

13°08.4 

-21°56.9 

323° 17.3 

14.8 

-11°39.5 

9.3 

54.1 

45 

06:27 

07:04 

07:37 

16:39 

17:12 

17:49 

14 

28°08.1 

-21°56.5 

337°51.1 

14.8 

-11°30.3 

9.3 

54.1 

40 

06:18 

06:51 

07:21 

16:55 

17:25 

17:58 

15 

43°07.8 

-21°56.1 

352° 24.9 

14.8 

-11°20.9 

9.4 

54.1 

35 

06:09 

06:41 

07:08 

17:08 

17:35 

18:06 

16 

58°07.6 

-21°55.8 

6°58.8 

14.9 

-11°11.5 

9.4 

54.1 

30 

06:01 

06:31 

06:57 

17:19 

17:45 

18:14 

17 

73°07.3 

-21°55.4 

21°32.7 

14.9 

-11°02.1 

9.4 

54.1 

20 

05:47 

06:14 

06:37 

17:38 

18:02 

18:29 

18 

88°07.1 

-21°55.0 

36°06.6 

14.9 

-10°52.6 

9.5 

54.1 

10 

05:32 

05:58 

06:20 

17:55 

18:18 

18:44 

19 

103°06.8 

-21°54.6 

50°40.5 

14.9 

-10°43.1 

9.5 

54.2 

0 

05:16 

05:42 

06:04 

18:12 

18:34 

18:60 

20 

118°06.6 

-21°54.3 

65° 14.4 

15.0 

-10°33.6 

9.6 

54.2 

-10 

04:58 

05:25 

05:48 

18:28 

18:50 

19:17 

21 

133°06.3 

-21°53.9 

79°48.4 

15.0 

-10°24.0 

9.6 

54.2 

-20 

04:37 

05:06 

05:30 

18:45 

19:09 

19:38 

22 

148°06.1 

-21°53.5 

94°22.4 

15.0 

-10°14.3 

9.7 

54.2 

-30 

04:10 

04:43 

05:10 

19:06 

19:32 

20:05 

23 

163°05.8 

-21°53.1 

108° 56.4 

15.0 

-10°04.6 

9.7 

54.2 

-35 

03:53 

04:29 

04:58 

19:17 

19:46 

20:22 


SD. —16.3 

Q_ 

II 

o 

4^- 

S.D.=14.7 

-40 

03:32 

04:12 

04:44 

19:31 

20:03 

20:43 


-45 

03:04 

03:51 

04:28 

19:48 

20:24 

21:11 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:25 

03:25 

04:07 

20:08 

20:50 

21:50 










no-no 

n-3-i i 

nQ-R7 

on-i « 

oi nR 

90-1 9 

0 

178°05.6 

-21°52.7 

123°30.5 

15.1 

-9°54.9 

9.8 

54.2 

-0^ 

uz.uz 

Uj . J. J. 

Uj . D i 

ZU. J.O 

Z A .Uo 

ZZ. 1Z 

1 

193°05.3 

-21°52.4 

138°04.5 

15.1 

-9°45.1 

9.8 

54.2 

-54 

01:32 

02:55 

03:46 

20:29 

21:19 

22:41 

2 

208°05.1 

-21°52.0 

152°38.6 

15.1 

-9°35.3 

9.8 

54.2 

-56 

00:29 

02:37 

03:34 

20:41 

21:38 

23:37 

3 

223°04.8 

-21°51.6 

167° 12.7 

15.1 

-9°25.4 

9.9 

54.2 

-58 


02:13 

03:19 

20:56 

22:01 


4 

238°04.6 

-21°51.2 

181°46.8 

15.1 

-9°15.5 

9.9 

54.2 

-60 


01:40 

03:01 

21:13 

22:33 


5 

253°04.3 

-21°50.8 

196°21.0 

15.1 

-9°05.5 

10.0 

54.2 








6 

268°04.1 

-21°50.4 

210°55.1 

15.2 

-8°55.6 

10.0 

54.3 



Moonrise 



Moonset 


7 

283°03.8 

-21°50.0 

225° 29.3 

15.2 

-8°45.5 

10.0 

54.3 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

298°03.6 

-21°49.7 

240° 03.5 

15.2 

-8°35.5 

10.1 

54.3 

72 

12:07 

11:49 

11:35 

19:14 

21:01 

22:44 

9 

313°03.3 

-21°49.3 

254°37.7 

15.2 

-8°25.4 

10.1 

54.3 

70 

11:47 

11:38 

11:30 

19:33 

21:10 

22:46 

10 

328°03.1 

-21°48.9 

269° 11.9 

15.2 

-8°15.2 

10.2 

54.3 

68 

11:31 

11:28 

11:25 

19:47 

21:18 

22:49 

11 

343°02.8 

-21°48.5 

283°46.1 

15.2 

-8°05.1 

10.2 

54.3 

66 

11:18 

11:20 

11:22 

19:59 

21:25 

22:50 

12 

358°02.6 

-21°48.1 

298°20.4 

15.2 

-7°54.8 

10.2 

54.3 

64 

11:07 

11:14 

11:19 

20:09 

21:30 

22:52 

13 

13°02.3 

-21°47.7 

312°54.6 

15.3 

-7°44.6 

10.3 

54.3 

62 

10:58 

11:08 

11:16 

20:17 

21:35 

22:53 

14 

28°02.1 

-21°47.3 

327° 28.9 

15.3 

-7°34.3 

10.3 

54.4 

60 

10:50 

11:03 

11:14 

20:24 

21:39 

22:54 

15 

43°01.8 

-21°46.9 

342°03.2 

15.3 

-7°24.0 

10.3 

54.4 

58 

10:43 

10:58 

11:12 

20:30 

21:42 

22:55 

16 

58°01.6 

-21°46.5 

356°37.4 

15.3 

-7°13.6 

10.4 

54.4 

56 

10:37 

10:54 

11:10 

20:36 

21:45 

22:56 

17 

73°01.3 

-21°46.1 

11° 11.7 

15.3 

-7°03.3 

10.4 

54.4 

54 

10:31 

10:51 

11:08 

20:41 

21:48 

22:57 

18 

88 °01.1 

-21°45.7 

25°46.0 

15.3 

-6°52.8 

10.4 

54.4 

52 

10:26 

10:47 

11:07 

20:45 

21:51 

22:57 

19 

103°00.9 

-21°45.4 

40° 20.4 

15.3 

-6°42.4 

10.5 

54.4 

50 

10:22 

10:44 

11:05 

20:49 

21:53 

22:58 

20 

118°00.6 

-21°45.0 

54° 54.7 

15.3 

-6°31.9 

10.5 

54.4 

45 

10:12 

10:38 

11:02 

20:58 

21:58 

22:59 

21 

133°00.4 

-21°44.6 

69°29.0 

15.3 

-6°21.4 

10.5 

54.5 

40 

10:04 

10:32 

10:59 

21:05 

22:03 

23:01 

22 

148°00.1 

-21°44.2 

84°03.3 

15.3 

-6°10.9 

10.6 

54.5 

35 

09:57 

10:28 

10:57 

21:11 

22:06 

23:02 

23 

162°59.9 

-21°43.8 

98°37.7 

15.3 

-6°00.3 

10.6 

54.5 

30 

09:50 

10:23 

10:55 

21:17 

22:09 

23:02 


SD. —16.3 

Q_ 

II 

o 

js- 

S.D. —14.8 

20 

09:39 

10:16 

10:52 

21:26 

22:15 

23:04 


10 

09:30 

10:10 

10:49 

21:34 

22:20 

23:05 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

09:21 

10:04 

10:46 

21:42 

22:24 

23:06 









-10 

09-12 

09-58 

10:43 

21:49 

22:29 

23:08 

0 

1 

177°59.6 

192°59.4 

-21 u 43.4 

-21°43.0 

113° 12.0 
127° 46.3 

15.3 

15.3 

-5 U 49.7 

-5°39.1 

10.6 

10.6 

54.5 

54.5 

-20 

09:02 

09:51 

10:40 

21:57 

22:33 

23:09 

2 

207°59.1 

-21°42.6 

142°20.7 

15.3 

-5°28.4 

10.7 

54.5 

-30 

08:51 

09:44 

10:37 

22:06 

22:39 

23:10 

3 

222°58.9 

-21°42.2 

156°55.0 

15.3 

-5° 17.7 

10.7 

54.6 

-35 

08:45 

09:40 

10:35 

22:11 

22:42 

23:11 









-40 

08:37 

09:35 

10:32 

22:17 

22:45 

23:12 

4 

5 

237°58.7 

252°58.4 

-21°41.8 

-21°41.4 

171° 29.4 
186° 03.7 

15.3 

15.3 

-5°07.0 

-4°56.3 

10.7 

10.8 

54.6 

54.6 

-45 

-50 

08:29 

08:19 

09:29 

09:22 

10:30 

10:27 

22:24 

22:32 

22:49 

22:54 

23:13 

23:14 

6 

267°58.2 

-21°41.0 

200° 38.1 

15.3 

-4°45.5 

10.8 

54.6 








7 

282°57.9 

-21°40.6 

215° 12.4 

15.3 

-4°34.7 

10.8 

54.6 

-52 

08:14 

09:19 

10:25 

22:36 

22:56 

23:15 

8 

297°57.7 

-21°40.1 

229° 46.7 

15.3 

-4°23.9 

10.8 

54.6 

-54 

08:09 

09:16 

10:24 

22:40 

22:58 

23:15 

9 

312°57.4 

-21°39.7 

244°21.1 

15.3 

-4°13.1 

10.9 

54.7 

-56 

-58 

08:03 

07:56 

09:12 

09:08 

10:22 

10:20 

22:44 

22:50 

23:01 

23:04 

23:16 

23:17 

10 

327°57.2 

-21°39.3 

258°55.4 

15.3 

-4°02.2 

10.9 

54.7 








11 

342°57.0 

-21°38.9 

273° 29.7 

15.3 

-3°51.3 

10.9 

54.7 

-60 

07:49 

09:03 

10:18 

22:55 

23:07 

23:17 

12 

357°56.7 

-21°38.5 

288°04.1 

15.3 

-3°40.4 

10.9 

54.7 








13 

12°56.5 

-21°38.1 

302°38.4 

15.3 

-3°29.5 

10.9 

54.7 



Sun 



Moon 


14 

27°56.2 

-21°37.7 

317° 12.7 

15.3 

-3°18.5 

11.0 

54.8 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

42°56.0 

-21°37.3 

331°47.0 

15.3 

-3°07.5 

11.0 

54.8 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

57°55.8 

-21°36.9 

346°21.3 

15.3 

-2°56.6 

11.0 

54.8 

10 

07:13 

07:26 

12:07 

15:31 

03:09 

4(17%) 

17 

72°55.5 

-21°36.5 

0°55.5 

15.3 

-2°45.5 

11.0 

54.8 

11 

07:38 

07:50 

12:07 

16:13 

03:52 

5(24%) 

18 

87°55.3 

-21°36.1 

15°29.8 

15.3 

-2°34.5 

11.0 

54.8 

12 

08:02 

08:13 

12:08 

16:56 

04:35 

6(33%) 

19 

102°55.0 

-21°35.6 

30°04.1 

15.2 

-2°23.5 

11.1 

54.9 








20 

117°54.8 

-21°35.2 

44° 38.3 

15.2 

-2° 12.4 

11.1 

54.9 








21 

132°54.6 

-21°34.8 

59° 12.5 

15.2 

-2°01.3 

11.1 

54.9 








22 

147°54.3 

-21°34.4 

73° 46.8 

15.2 

-1°50.2 

11.1 

54.9 








23 

162°54.1 

-21°34.0 

88°20.9 

15.2 

-1°39.1 

11.1 

55.0 









SD. —16.3 

d=0.4 

S.D. —14.9 









9 



January 13, 14 ,15 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

112 ° 11.1 

227°41.9 

-17°58.7 

104° 47.7 

3°08.7 

219° 13.1 

-21°53.1 

188°20.0 

-22°21.2 

Alpheratz 

357°39.7 

29°11.8 

1 

127° 13.5 

242°41.6 

-17°59.2 

119°48.6 

3°09.4 

234° 15.1 

-21°53.1 

203°22.2 

-22°21.2 

Ankaa 

353°12.1 

-42° 12.5 

2 

142° 16.0 

257°41.3 

-17°59.7 

134° 49.5 

3° 10.1 

249° 17.0 

-21°53.2 

218°24.3 

-22°21.1 

Schedar 

349°36.3 

56°38.6 

3 

157° 18.5 

272°41.1 

-18°00.2 

149°50.5 

3° 10.8 

264° 18.9 

-21°53.2 

233°26.5 

-22°21.1 

Diphda 

348°52.0 

-17°53.2 

4 

172°20.9 

287°40.8 

-18°00.7 

164°51.4 

3°11.5 

279°20.9 

-21°53.3 

248°28.6 

-22°21.1 

Achernar 

335°23.9 

-57°08.9 

5 

187°23.4 

302°40.5 

-18°01.2 

179°52.3 

3°12.2 

294°22.8 

-21°53.4 

263°30.8 

-22°21.1 

Hamal 

327°56.4 

23°33.1 

6 

202°25.9 

317°40.3 

-18°01.7 

194°53.2 

3°12.9 

309° 24.7 

-21°53.4 

278°32.9 

-22°21.0 

Polaris 

315°54.4 

89°20.8 

7 

217°28.3 

332°40.0 

-18°02.2 

209°54.2 

3°13.7 

324° 26.7 

-21°53.5 

293°35.1 

-22°21.0 

Akamar 

315°15.3 

-40° 14.1 

8 

232°30.8 

347°39.7 

-18°02.7 

224°55.1 

3° 14.4 

339°28.6 

-21°53.5 

308°37.2 

-22°21.0 

Menkar 

314°10.9 

4°09.7 

9 

247° 33.3 

2°39.5 

-18°03.2 

239°56.0 

3°15.1 

354° 30.5 

-21°53.6 

323°39.4 

-22°20.9 

Mirfak 

308°34.6 

49°55.7 

10 

262°35.7 

17°39.2 

-18°03.8 

254°56.9 

3° 15.8 

9°32.5 

-21°53.6 

338°41.5 

-22°20.9 

Aldebaran 

290°44.8 

16°32.7 

11 

277° 38.2 

32°38.9 

-18°04.3 

269°57.9 

3°16.5 

24° 34.4 

-21°53.7 

353°43.7 

-22°20.9 

Rigel 

281°08.1 

-8°11.0 

12 

292°40.6 

47°38.7 

-18°04.8 

284°58.8 

3°17.2 

39°36.3 

-21°53.8 

8°45.8 

-22°20.9 

Capella 

280°28.4 

46°01.0 

13 

307°43.1 

62°38.4 

-18°05.3 

299°59.7 

3° 17.9 

54°38.3 

-21°53.8 

23°48.0 

-22°20.8 

Bellatrix 

278°27.6 

6 °21.8 

14 

322°45.6 

77°38.1 

-18°05.8 

315°00.6 

3°18.6 

69°40.2 

-21°53.9 

38°50.1 

-22°20.8 

Elnath 

278°07.5 

28°37.3 

15 

337°48.0 

92°37.8 

-18°06.3 

330°01.6 

3° 19.3 

84°42.2 

-21°53.9 

53°52.3 

-22°20.8 

Alnilam 

275°42.2 

-1°11.6 

16 

352°50.5 

107°37.6 

-18°06.8 

345°02.5 

3°20.1 

99°44.1 

-21°54.0 

68°54.4 

-22°20.8 

Betelgeuse 

270°56.9 

7°24.4 

17 

7°53.0 

122°37.3 

-18°07.3 

0°03.4 

3°20.8 

114°46.0 

-21°54.0 

83°56.6 

-22°20.7 

Canopus 

263°53.9 

-52°42.6 

18 

22°55.4 

137°37.0 

-18°07.8 

15°04.4 

3°21.5 

129°48.0 

-21°54.1 

98°58.7 

-22°20.7 

Sirius 

258°29.9 

-16°44.5 

19 

37°57.9 

152°36.7 

-18°08.3 

30°05.3 

3°22.2 

144°49.9 

-21°54.2 

114°00.9 

-22°20.7 

Adara 

255°09.1 

-29°00.1 

20 

53°00.4 

167°36.5 

-18°08.8 

45°06.2 

3°22.9 

159°51.8 

-21°54.2 

129°03.0 

-22°20.7 

Procyon 

244°55.3 

5°10.6 

21 

68 °02.8 

182°36.2 

-18°09.3 

60°07.1 

3°23.6 

174° 53.8 

-21°54.3 

144°05.2 

-22°20.6 

Pollux 

243°22.6 

27°58.7 

22 

83°05.3 

197°35.9 

-18°09.8 

75°08.1 

3°24.3 

189°55.7 

-21°54.3 

159°07.3 

-22°20.6 

Avior 

234° 15.8 

-59°34.2 

23 

98°07.7 

212°35.6 

-18°10.3 

90°09.0 

3°25.0 

204° 57.6 

-21°54.4 

174°09.5 

-22°20.6 

Suhail 

222°49.2 

-43°30.5 

Mer. pass.: 16:28 | 

v-0.3 d-0.5 m-4.2 

v0.9 dO.7 m0.7 j 

vl.9 d-0.1 m-1.7 

v2.1 dO.O m0.5 

Miaplacidus 

221°38.0 

-69°47.6 


Alphard 

217°52.1 

-8°44.5 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











n i iKKo 


Cl ° 7 

0 

113 u 10.2 

227°35.3 

-18 u 10.8 

105 u 09.9 

3 U 25.8 

219 u 59.6 

-21 u 54.5 

189 u 11.6 

-22 u 20.6 

uuDne 

±yo ‘fo. i 

i onO on c 

Ol OO. 1 

1 A O A "7 A 

1 

128° 12.7 

242°35.1 

-18°11.3 

120 ° 10.8 

3°26.5 

235°01.5 

-21°54.5 

204° 13.8 

-22°20.5 

Denebola 

182 zy.6 

14 2.1. y 

2 

143° 15.1 

257° 34.8 

-18°11.8 

135°11.8 

3°27.2 

250°03.4 

-21°54.6 

219°15.9 

-22°20.5 

Gienah 

175°48.2 

1 700 A A O 

-17°38.7 

3 

158° 17.6 

272°34.5 

-18° 12.3 

150° 12.7 

3°27.9 

265°05.4 

-21°54.6 

234° 18.1 

-22°20.5 

Acrux 

1/8 U4.8 

-63° 11.9 

4 

173°20.1 

287° 34.2 

-18°12.8 

165°13.6 

3°28.6 

280° 07.3 

-21°54.7 

249°20.2 

-22°20.5 

Gacrux 

171°56.5 

-57° 12.8 

5 

188°22.5 

302°33.9 

-18°13.3 

180° 14.5 

3°29.3 

295°09.2 

-21°54.7 

264°22.4 

-22°20.4 

Alioth 

166° 17.3 

55°51.2 

6 

203°25.0 

317°33.6 

-18°13.8 

195°15.5 

3°30.0 

310° 11.2 

-21°54.8 

279°24.5 

-22°20.4 

Spica 

158°27.2 

1rnOrr a 

-11°15.5 

/IAOio A 

7 

218°27.5 

332°33.3 

-18°14.3 

210° 16.4 

3°30.7 

325° 13.1 

-21°54.9 

294°26.7 

-22°20.4 

Alcaid 

152 55.9 

4y 13.u 

8 

233°29.9 

347° 33.1 

-18° 14.8 

225° 17.3 

3°31.4 

340° 15.1 

-21°54.9 

309°28.8 

-22°20.4 

Hadar 

148°42.6 

1 A oOAO A 

-60°27.5 

9 

248° 32.4 

2°32.8 

-18° 15.3 

240° 18.2 

3°32.1 

355° 17.0 

-21°55.0 

324°31.0 

-22°20.3 

Menkent 

148 03.2 

1 jrO cA A 

-36°27.5 

1 r\0 AC O 

10 

263° 34.9 

17°32.5 

-18°15.8 

255°19.2 

3°32.9 

10° 18.9 

-21°55.0 

339°33.1 

-22°20.3 

Arcturus 

145 52.2 

19 U5.3 

11 

278°37.3 

32°32.2 

-18°16.2 

270°20.1 

3°33.6 

25°20.9 

-21°55.1 

354°35.3 

-22°20.3 

Rigil Kent. 

139°46.8 

-60° 54.4 

12 

293°39.8 

47°31.9 

-18°16.7 

285°21.0 

3°34.3 

40°22.8 

-21°55.1 

9°37.4 

-22°20.3 

Zubenelg. 

137°01.3 

-16°07.0 

13 

308°42.2 

62°31.6 

-18°17.2 

300°21.9 

3°35.0 

55° 24.7 

-21°55.2 

24°39.6 

-22°20.2 

Kochab 

137°20.6 

1ACOAO A 

74° 04.5 

AC O o A 1 

14 

323°44.7 

77°31.3 

-18°17.7 

315°22.9 

3°35.7 

70°26.7 

-21°55.3 

39°41.7 

-22°20.2 

Alphecca 

126 08.0 

1 1 aO ai o 

26 39.1 

AC O AO A 

15 

338°47.2 

92°31.0 

-18°18.2 

330°23.8 

3°36.4 

85°28.6 

-21°55.3 

54°43.9 

-22°20.2 

Antares 

112 21.8 

-26 28.2 

16 

353°49.6 

107°30.7 

-18°18.7 

345°24.7 

3°37.1 

100°30.6 

-21°55.4 

69°46.0 

-22°20.2 

Atria 

107°20.7 

1 AA O AO C 

-69°03.3 

17 

8°52.1 

122°30.4 

-18°19.2 

0°25.6 

3°37.8 

115°32.5 

-21°55.4 

84°48.2 

-22°20.1 

Sa bi k 

102 U8.5 

-15°44.7 

o“7 o /-VC O 

18 

23°54.6 

137°30.1 

-18°19.7 

15°26.6 

3°38.5 

130°34.4 

-21°55.5 

99°50.3 

-22°20.1 

Shaula 

96°17.1 

r\ /- O AO A 

-37 06.8 

1 A O O A A 

19 

38°57.0 

152°29.8 

-18°20.2 

30°27.5 

3°39.3 

145°36.4 

-21°55.5 

114°52.5 

-22°20.1 

Rasalhague 

96 03.2 

AAO a a a 

12 32.9 

ri O AA A 

20 

53°59.5 

167°29.5 

-18°20.7 

45°28.4 

3°40.0 

160°38.3 

-21°55.6 

129°54.6 

-22°20.1 

Eta min 

yU 44.9 

51 29.2 

21 

69°02.0 

182°29.2 

-18°21.2 

60°29.3 

3°40.7 

175°40.2 

-21°55.6 

144°56.8 

-22°20.0 

Kaus Aust. 

83° 39.1 

oaOoc o 

-34°22.4 

ooo AO 1 

22 

84° 04.4 

197°28.9 

-18°21.7 

75°30.3 

3°41.4 

190°42.2 

-21°55.7 

159°58.9 

-22°20.0 

Vega 

80 36.8 

38 48.1 

23 

99°06.9 

212°28.6 

-18°22.1 

90°31.2 

3°42.1 

205°44.1 

-21°55.8 

175°01.1 

-22°20.0 

Nunki 

Altair 

75°54.0 

62°04.9 

-26° 16.3 
8°55.1 

Mer.pass.:16:24 | 

v-0.3 d-0.5 m-4.2 | 

v0.9 dO.7 m0.7 | 

vl.9 d-0.1 m-1.7 

v2.1 dO.O m0.5 

Peacock 

53°13.9 

-56°40.4 





















Deneb 

49°29.3 

45°21.0 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

114°09.4 

227 u 28.3 

-18°22.6 

105°32.1 

3"42.8 

220°46.1 

-21°55.8 

190 u 03.2 

-22 u 20.0 

Alnair 

27°39.4 

-46°52.3 

1 

129° 11.8 

242°28.0 

-18°23.1 

120°33.0 

3°43.5 

235°48.0 

-21°55.9 

205°05.4 

-22°19.9 

Fomalhaut 

15°20.1 

-29°31.5 

2 

144° 14.3 

257°27.7 

-18°23.6 

135°34.0 

3°44.2 

250°49.9 

-21°55.9 

220°07.5 

-22°19.9 

Scheat 

13°49.9 

28°11.2 

3 

159° 16.7 

272°27.4 

-18°24.1 

150°34.9 

3°44.9 

265°51.9 

-21°56.0 

235°09.7 

-22°19.9 

Markab 

13°34.8 

15° 18.4 

4 

174° 19.2 

287°27.1 

-18°24.6 

165°35.8 

3°45.6 

280°53.8 

-21°56.0 

250°11.8 

-22°19.9 

2019/l/l 

SHA 

Mer.pass 

5 

189°21.7 

302°26.8 

-18°25.1 

180°36.7 

3°46.3 

295°55.8 

-21°56.1 

265° 14.0 

-22°19.8 


115°30 8 

08:49 

6 

204° 24.1 

317°26.5 

-18°25.5 

195°37.7 

3°47.1 

310°57.7 

-21°56.2 

280° 16.1 

-22°19.8 

Mars 

352°36 6 

16:60 

7 

219°26.6 

332°26.2 

-18°26.0 

210°38.6 

3°47.8 

325°59.6 

-21°56.2 

295° 18.3 

-22°19.8 

J u piter 

107°02.1 

09:22 

8 

234°29.1 

347°25.9 

-18°26.5 

225°39.5 

3°48.5 

341°01.6 

-21°56.3 

310°20.4 

-22°19.7 

Saturn 

76°09.0 

11:25 

9 

249°31.5 

2°25.6 

-18°27.0 

240°40.4 

3°49.2 

356°03.5 

-21°56.3 

325°22.6 

-22°19.7 




10 

264° 34.0 

17°25.3 

-18°27.5 

255°41.3 

3°49.9 

11°05.5 

-21°56.4 

340° 24.7 

-22°19.7 

2019/1/1 

SHA 

Mer.pass 

11 

279°36.5 

32°25.0 

-18°28.0 

270°42.3 

3°50.6 

26°07.4 

-21°56.4 

355°26.9 

-22°19.7 

Venus 

114°25.1 

08:50 

12 

294°38.9 

47°24.7 

-18°28.4 

285°43.2 

3°51.3 

41°09.3 

-21°56.5 

10°29.0 

-22°19.6 

Mars 

351°59.7 

16:58 

13 

309°41.4 

62°24.4 

-18°28.9 

300°44.1 

3°52.0 

56° 11.3 

-21°56.5 

25°31.2 

-22°19.6 

Jupiter 

106°49.4 

09:19 

14 

324°43.8 

77° 24.1 

-18°29.4 

315°45.0 

3°52.7 

71° 13.2 

-21°56.6 

40°33.3 

-22°19.6 

Saturn 

76°01.4 

11:22 

15 

339°46.3 

92°23.7 

-18°29.9 

330°46.0 

3°53.4 

86 ° 15.2 

-21°56.7 

55°35.5 

-22°19.6 

2019/1/1 

SHA 

Mer.pass 

16 

354°48.8 

107°23.4 

-18°30.4 

345°46.9 

3°54.1 

101°17.1 

-21°56.7 

70°37.6 

-22°19.5 

Venus 

113°19.0 

08:50 

17 

9°51.2 

122°23.1 

-18°30.8 

0°47.8 

3°54.9 

116° 19.0 

-21°56.8 

85°39.8 

-22°19.5 

Mars 

351°22.8 

16:57 

18 

24°53.7 

137°22.8 

-18°31.3 

15°48.7 

3°55.6 

131°21.0 

-21°56.8 

100°41.9 

-22°19.5 

Jupiter 

106°36.7 

09:16 

19 

39°56.2 

152°22.5 

-18°31.8 

30°49.7 

3°56.3 

146°22.9 

-21°56.9 

115°44.1 

-22°19.5 

Saturn 

75°53.9 

11:18 

20 

54°58.6 

167°22.2 

-18°32.3 

45°50.6 

3°57.0 

161°24.9 

-21°56.9 

130°46.2 

-22°19.4 

1 Horizontal naralax 


21 

70°01.1 

182°21.9 

-18°32.8 

60°51.5 

3°57.7 

176°26.8 

-21°57.0 

145°48.4 

-22° 19.4 


r 

Venus: 

0.2 

22 

85°03.6 

197°21.5 

-18°33.2 

75°52.4 

3°58.4 

191°28.7 

-21°57.1 

160°50.5 

-22°19.4 


Mars: 

0.1 

23 

100°06.0 

212 °21.2 

-18°33.7 

90°53.3 

3°59.1 

206° 30.7 

-21°57.1 

175°52.7 

-22°19.4 




Mer.pass.:16:20 | 

v-0.3 d-0.5 m-4.2 

v0.9 dO.7 m0.7 | 

vl.9 d-0.1 m-1.7 

v2.2 dO.O m0.5 





10 



2019 January 13 to Jan. 15 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

177 u 53.8 

-21 u 33.6 

102 u 55.1 

15.2 

-1°28.0 

ii.i 

55.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

192°53.6 

-21°33.2 

117° 29.3 

15.2 

-1°16.8 

11.2 

55.0 

72 

08:04 

09:57 


— 

14:22 

16:15 

2 

207°53.4 

-21°32.7 

132°03.4 

15.1 

-1°05.7 

11.2 

55.0 

70 

07:48 

09:21 



14:57 

16:30 

3 

222°53.1 

-21°32.3 

146°37.6 

15.1 

-0°54.5 

11.2 

55.0 

68 

07:36 

08:56 

10:39 

13:40 

15:22 

16:43 

4 

237°52.9 

-21°31.9 

161°11.7 

15.1 

-0°43.3 

11.2 

55.1 

66 

07:26 

08:37 

09:57 

14:22 

15:42 

16:53 

5 

252°52.7 

-21°31.5 

175°45.8 

15.1 

-0°32.1 

11.2 

55.1 

64 

07:17 

08:21 

09:28 

14:50 

15:58 

17:02 

6 

267°52.4 

-21°31.1 

190° 19.8 

15.1 

-0°20.9 

11.2 

55.1 

62 

07:09 

08:08 

09:07 

15:12 

16:11 

17:10 

7 

282°52.2 

-21°30.6 

204° 53.9 

15.0 

-0°09.7 

11.2 

55.1 

60 

07:02 

07:56 

08:50 

15:29 

16:22 

17:16 

8 

297°51.9 

-21°30.2 

219°27.9 

15.0 

0°01.6 

11.2 

55.2 

58 

06:56 

07:47 

08:35 

15:43 

16:32 

17:22 

9 

312°51.7 

-21°29.8 

234°01.9 

15.0 

0°12.8 

11.2 

55.2 

56 

06:50 

07:38 

08:23 

15:56 

16:41 

17:28 

10 

327°51.5 

-21°29.4 

248° 35.8 

15.0 

0°24.1 

11.3 

55.2 

54 

06:45 

07:30 

08:12 

16:07 

16:48 

17:33 

11 

342°51.2 

-21°28.9 

263°09.8 

14.9 

0°35.3 

11.3 

55.2 

52 

06:41 

07:23 

08:02 

16:16 

16:55 

17:38 

12 

357°51.0 

-21°28.5 

277° 43.7 

14.9 

0°46.6 

11.3 

55.3 

50 

06:36 

07:17 

07:54 

16:25 

17:02 

17:42 

13 

12°50.8 

-21°28.1 

292° 17.5 

14.9 

0°57.9 

11.3 

55.3 

45 

06:26 

07:03 

07:35 

16:43 

17:16 

17:52 

14 

27°50.5 

-21°27.7 

306°51.4 

14.8 

1°09.1 

11.3 

55.3 

40 

06:17 

06:51 

07:20 

16:58 

17:28 

18:01 

15 

42°50.3 

-21°27.2 

321°25.2 

14.8 

1°20.4 

11.3 

55.3 

35 

06:09 

06:40 

07:08 

17:10 

17:38 

18:09 

16 

57°50.1 

-21°26.8 

335° 59.0 

14.8 

1°31.7 

11.3 

55.4 

30 

06:02 

06:31 

06:57 

17:21 

17:47 

18:17 

17 

72°49.8 

-21°26.4 

350° 32.8 

14.7 

1°43.0 

11.3 

55.4 

20 

05:47 

06:14 

06:38 

17:40 

18:04 

18:31 

18 

87°49.6 

-21°26.0 

5°06.5 

14.7 

1°54.3 

11.3 

55.4 

10 

05:33 

05:59 

06:21 

17:57 

18:19 

18:45 

19 

102°49.4 

-21°25.5 

19°40.2 

14.7 

2°05.6 

11.3 

55.5 

0 

05:17 

05:43 

06:05 

18:13 

18:35 

19:01 

20 

117°49.1 

-21°25.1 

34° 13.8 

14.6 

2° 16.9 

11.3 

55.5 

-10 

05:00 

05:27 

05:49 

18:28 

18:51 

19:18 

21 

132°48.9 

-21°24.7 

48°47.4 

14.6 

2°28.2 

11.3 

55.5 

-20 

04:40 

05:08 

05:32 

18:45 

19:10 

19:38 

22 

147°48.7 

-21°24.2 

63°21.0 

14.6 

2°39.5 

11.3 

55.5 

-30 

04:13 

04:46 

05:12 

19:05 

19:32 

20:04 

23 

162°48.4 

-21°23.8 

77° 54.6 

14.5 

2°50.8 

11.3 

55.6 

-35 

03:56 

04:32 

05:01 

19:17 

19:46 

20:21 


SD. — 16.3 

Q_ 

II 

o 

4^ 

S.D.—15.0 

-40 

03:36 

04:16 

04:47 

19:30 

20:02 

20:42 


-45 

03:09 

03:55 

04:31 

19:46 

20:22 

21:08 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:31 

03:29 

04:11 

20:06 

20:48 

21:45 










no -1 n 

IY3-1 7 

nA-no 

on-i r 

oi -nn 


0 

177°48.2 

-21°23.4 

92°28.1 

14.5 

3°02.1 

11.3 

55.6 

-0^ 

uz. ±u 

Uj . 11 

U4.UZ 

ZU.1D 

Zl.UU 

zz.uo 

1 

192°48.0 

-21°22.9 

107°01.5 

14.4 

3° 13.4 

11.3 

55.6 

-54 

01:42 

03:01 

03:51 

20:26 

21:15 

22:33 

2 

207°47.7 

-21°22.5 

121°34.9 

14.4 

3°24.8 

11.3 

55.7 

-56 

00:55 

02:44 

03:39 

20:38 

21:33 

23:17 

3 

222°47.5 

-21°22.1 

136°08.3 

14.4 

3°36.1 

11.3 

55.7 

-58 


02:21 

03:25 

20:52 

21:55 


4 

237°47.3 

-21°21.6 

150°41.6 

14.3 

3°47.4 

11.3 

55.7 

-60 


01:51 

03:08 

21:08 

22:24 


5 

252°47.1 

-21°21.2 

165° 14.9 

14.3 

3°58.6 

11.3 

55.8 








6 

267°46.8 

-21°20.7 

179°48.2 

14.2 

4°09.9 

11.3 

55.8 



Moonrise 



Moonset 


7 

282°46.6 

-21°20.3 

194°21.4 

14.2 

4°21.2 

11.3 

55.8 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

297°46.4 

-21°19.9 

208°54.5 

14.1 

4°32.5 

11.3 

55.8 

72 

11:21 

11:07 

10:52 

— 

00:28 

02:18 

9 

312°46.1 

-21°19.4 

223°27.6 

14.1 

4°43.8 

11.3 

55.9 

70 

11:22 

11:14 

11:06 

— 

00:24 

02:06 

10 

327°45.9 

-21°19.0 

238° 00.7 

14.0 

4°55.0 

11.3 

55.9 

68 

11:23 

11:20 

11:17 

— 

00:20 

01:56 

11 

342°45.7 

-21°18.5 

252°33.7 

14.0 

5°06.3 

11.2 

55.9 

66 

11:23 

11:25 

11:27 

— 

00:17 

01:48 

12 

357°45.5 

-21°18.1 

267° 06.6 

13.9 

5°17.5 

11.2 

56.0 

64 

11:24 

11:29 

11:35 

— 

00:15 

01:41 

13 

12°45.2 

-21° 17.7 

281°39.5 

13.9 

5°28.8 

11.2 

56.0 

62 

11:24 

11:32 

11:42 

— 

00:13 

01:35 

14 

27°45.0 

-21°17.2 

296° 12.4 

13.8 

5°40.0 

11.2 

56.0 

60 

11:24 

11:35 

11:48 

— 

00:11 

01:30 

15 

42°44.8 

-21°16.8 

310°45.2 

13.8 

5°51.2 

11.2 

56.1 

58 

11:25 

11:38 

11:53 

— 

00:09 

01:26 

16 

57°44.5 

-21°16.3 

325° 17.9 

13.7 

6°02.4 

11.2 

56.1 

56 

11:25 

11:41 

11:58 

— 

00:08 

01:22 

17 

72°44.3 

-21°15.9 

339°50.6 

13.7 

6°13.6 

11.2 

56.1 

54 

11:25 

11:43 

12:02 

— 

00:06 

01:18 

18 

87°44.1 

-21°15.4 

354°23.2 

13.6 

6°24.8 

11.2 

56.2 

52 

11:25 

11:45 

12:06 

— 

00:05 

01:15 

19 

102°43.9 

-21°15.0 

8°55.8 

13.5 

6°35.9 

11.1 

56.2 

50 

11:26 

11:47 

12:10 

— 

00:04 

01:12 

20 

117°43.6 

-21°14.5 

23°28.3 

13.5 

6°47.0 

11.1 

56.2 

45 

11:26 

11:51 

12:18 

— 

00:02 

01:06 

21 

132°43.4 

-21° 14.1 

38°00.7 

13.4 

6°58.2 

11.1 

56.3 

40 

11:26 

11:54 

12:24 

23:60 

— 

01:01 

22 

147°43.2 

-21°13.6 

52°33.1 

13.4 

7°09.3 

11.1 

56.3 

35 

11:27 

11:57 

12:30 

23:58 

— 

00:56 

23 

162°43.0 

-21°13.2 

67° 05.4 

13.3 

7° 20.4 

11.1 

56.3 

30 

11:27 

11:60 

12:35 

23:57 


00:52 


SD. —16.3 

Q_ 

II 

o 

4^ 

S.D.—15.2 

20 

11:28 

12:04 

12:43 

23:54 


00:46 


10 

11:28 

12:09 

12:51 

23:52 


00:40 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

11:29 

12:12 

12:58 

23:49 


00:34 









-10 

11:29 

12:16 

13:06 

23:47 


00-28 

0 

177°42.7 

-21 u 12.7 

81 u 37.7 

13.2 

7°31.4 

ii.i 

56.4 

-20 

11:30 

12:20 

13:14 

23:45 


00:23 

1 

192°42.5 

-21°12.3 

96°09.9 

13.2 

7°42.5 

11.0 

56.4 








2 

207°42.3 

-21°11.8 

110°42.0 

13.1 

7°53.5 

11.0 

56.4 

-30 

11:30 

12:25 

13:22 

23:42 


00:16 

3 

222°42.1 

-21°11.4 

125° 14.1 

13.0 

8°04.5 

11.0 

56.5 

-35 

11:31 

11-01 

12:28 

lO-QI 

13:28 

23:41 

— 

00:12 

4 

237°41.8 

-21°10.9 

139°46.1 

13.0 

8° 15.5 

11.0 

56.5 

-40 

-45 

11.ol 

11:32 

IZ.ol 

12:35 

13:34 

13:41 

23:39 

23:37 


00:08 

00:03 

5 

252°41.6 

-21°10.5 

154° 18.0 

12.9 

8°26.4 

10.9 

56.6 

-50 

11:32 

12:39 

13:49 

23:35 

23:56 


6 

267°41.4 

-21°10.0 

168°49.9 

12.8 

8°37.4 

10.9 

56.6 








7 

282°41.2 

-21°09.6 

183°21.7 

12.8 

8°48.3 

10.9 

56.6 

-52 

11:32 

12:41 

13:53 

23:34 

23:54 

— : — 

8 

297°41.0 

-21°09.1 

197° 53.4 

12.7 

8°59.1 

10.9 

56.7 

-54 

11:33 

12:44 

n,/ic 

13:57 
i a -no 

23:32 

23:51 

— : — 

9 

312°40.7 

-21°08.7 

212°25.0 

12.6 

9°10.0 

10.8 

56.7 

-56 

-58 

11:33 

11:34 

J.Z.40 

12:49 

14.UZ 

14:07 

23:31 

23:30 

Zo.4/ 

23:44 


10 

327°40.5 

-21°08.2 

226°56.6 

12.5 

9°20.8 

10.8 

56.7 








11 

342°40.3 

-21°07.7 

241°28.1 

12.5 

9°31.6 

10.8 

56.8 

-60 

11:34 

12:52 

14:13 

23:28 

23:39 

23:53 

12 

357°40.1 

-21°07.3 

255°59.6 

12.4 

9°42.4 

10.7 

56.8 








13 

12°39.8 

-21°06.8 

270° 30.9 

12.3 

9°53.1 

10.7 

56.8 



Sun 



Moon 


14 

27°39.6 

-21°06.4 

285°02.2 

12.2 

10°03.8 

10.7 

56.9 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

42°39.4 

-21°05.9 

299° 33.4 

12.2 

10° 14.4 

10.6 

56.9 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

57°39.2 

-21°05.4 

314° 04.5 

12.1 

10°25.1 

10.6 

57.0 

13 

08:25 

08:36 

12:08 

17:38 

05:17 

7(42%) 

17 

72°39.0 

-21°05.0 

328°35.5 

12.0 

10°35.6 

10.6 

57.0 

14 

08:47 

08:58 

12:08 

18:23 

06:00 

8(52%) 

18 

87°38.8 

-21°04.5 

343° 06.5 

11.9 

10°46.2 

10.5 

57.0 

15 

09:09 

09:20 

12:09 

19:09 

06:46 

9(62%) 

19 

102°38.5 

-21°04.0 

357° 37.4 

11.8 

10°56.7 

10.5 

57.1 








20 

117°38.3 

-21°03.6 

12°08.2 

11.8 

11°07.2 

10.5 

57.1 








21 

132°38.1 

-21°03.1 

26°38.9 

11.7 

11°17.6 

10.4 

57.2 








22 

147°37.9 

-21°02.7 

41°09.5 

11.6 

11°28.0 

10.4 

57.2 








23 

162°37.7 

-21°02.2 

55°40.1 

11.5 

11°38.3 

10.3 

57.2 









SD. — 16.3 

d—0.5 

S.D.—15.4 
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January 16, 17 ,18 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

115°08.5 

227°20.9 

-18°34.2 

105°54.3 

3°59.8 

221°32.6 

-21°57.2 

190°54.8 

-22°19.3 

Alpheratz 

357°39.7 

29°11.8 

1 

130° 11.0 

242°20.6 

-18°34.7 

120°55.2 

4°00.5 

236°34.6 

-21°57.2 

205°57.0 

-22°19.3 

Ankaa 

353°12.1 

-42° 12.5 

2 

145°13.4 

257°20.3 

-18°35.1 

135°56.1 

4°01.2 

251°36.5 

-21°57.3 

220°59.1 

-22°19.3 

Schedar 

349°36.3 

56°38.6 

3 

160°15.9 

272° 19.9 

-18°35.6 

150°57.0 

4°01.9 

266°38.4 

-21°57.3 

236°01.3 

-22°19.3 

Diphda 

348°52.0 

-17°53.2 

4 

175°18.3 

287° 19.6 

-18°36.1 

165°58.0 

4°02.6 

281°40.4 

-21°57.4 

251°03.4 

-22°19.2 

Achernar 

335°24.0 

-57°08.9 

5 

190°20.8 

302° 19.3 

-18°36.6 

180°58.9 

4°03.4 

296°42.3 

-21°57.4 

266°05.6 

-22°19.2 

Hamal 

327°56.4 

23°33.1 

6 

205°23.3 

317°19.0 

-18°37.0 

195°59.8 

4°04.1 

311°44.3 

-21°57.5 

281°07.7 

-22°19.2 

Polaris 

315°55.6 

89°20.9 

7 

220°25.7 

332° 18.7 

-18°37.5 

211°00.7 

4°04.8 

326°46.2 

-21°57.5 

296°09.9 

-22°19.2 

Akamar 

315°15.3 

-40° 14.1 

8 

235°28.2 

347° 18.3 

-18°38.0 

226°01.6 

4°05.5 

341°48.2 

-21°57.6 

311°12.0 

-22°19.1 

Menkar 

314° 10.9 

4°09.7 

9 

250°30.7 

2°18.0 

-18°38.4 

241°02.6 

4°06.2 

356°50.1 

-21°57.7 

326° 14.2 

-22°19.1 

Mirfak 

308°34.6 

49°55.7 

10 

265°33.1 

17° 17.7 

-18°38.9 

256°03.5 

4°06.9 

11°52.0 

-21°57.7 

341° 16.3 

-22°19.1 

Aldebaran 

290°44.8 

16°32.7 

11 

280°35.6 

32° 17.4 

-18°39.4 

271°04.4 

4°07.6 

26°54.0 

-21°57.8 

356° 18.5 

-22°19.0 

Rigel 

281°08.1 

-8°11.0 

12 

295°38.1 

47° 17.0 

-18°39.9 

286°05.3 

4°08.3 

41°55.9 

-21°57.8 

11°20.6 

-22°19.0 

Capella 

280°28.4 

46°01.0 

13 

310°40.5 

62° 16.7 

-18°40.3 

301°06.3 

4°09.0 

56°57.9 

-21°57.9 

26°22.8 

-22°19.0 

Bellatrix 

278°27.6 

6°21.8 

14 

325°43.0 

77° 16.4 

-18°40.8 

316°07.2 

4°09.7 

71°59.8 

-21°57.9 

41°24.9 

-22°19.0 

Elnath 

278°07.5 

28°37.3 

15 

340°45.5 

92°16.0 

-18°41.3 

331°08.1 

4° 10.4 

87°01.8 

-21°58.0 

56°27.1 

-22°18.9 

Alnilam 

275°42.2 

-1°11.6 

16 

355°47.9 

107° 15.7 

-18°41.7 

346° 09.0 

4° 11.1 

102°03.7 

-21°58.0 

71°29.2 

-22°18.9 

Betelgeuse 

270°56.9 

7°24.4 

17 

10°50.4 

122° 15.4 

-18°42.2 

1°09.9 

4°11.8 

117°05.6 

-21°58.1 

86°31.4 

-22°18.9 

Canopus 

263°53.9 

-52°42.6 

18 

25°52.8 

137° 15.0 

-18°42.7 

16°10.9 

4°12.5 

132°07.6 

-21°58.2 

101°33.6 

-22°18.9 

Sirius 

258°29.9 

-16°44.6 

19 

40°55.3 

152° 14.7 

-18°43.1 

31°11.8 

4° 13.3 

147°09.5 

-21°58.2 

116°35.7 

-22°18.8 

Adara 

255°09.1 

-29°00.1 

20 

55°57.8 

167° 14.4 

-18°43.6 

46° 12.7 

4° 14.0 

162°11.5 

-21°58.3 

131°37.9 

-22°18.8 

Procyon 

244°55.3 

5°10.6 

21 

71°00.2 

182° 14.0 

-18°44.1 

61°13.6 

4° 14.7 

177° 13.4 

-21°58.3 

146°40.0 

-22°18.8 

Pollux 

243°22.6 

27°58.7 

22 

86°02.7 

197° 13.7 

-18°44.5 

76° 14.6 

4° 15.4 

192° 15.4 

-21°58.4 

161°42.2 

-22°18.8 

Avior 

234° 15.8 

-59°34.2 

23 

101°05.2 

212°13.4 

-18°45.0 

91°15.5 

4°16.1 

207° 17.3 

-21°58.4 

176°44.3 

-22°18.7 

Suhail 

222°49.2 

-43°30.5 

Mer.pass.:16:16 | 

v-0.3 d-0.5 m-4.2 

v0.9 dO.7 m0.7 j 

vl.9 d-0.1 m-1.7 

v2.2 dO.O m0.5 

Miaplacidus 

221°38.0 

-69°47.6 


Alphard 

217°52.0 

-8°44.5 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











IT11 hho 


fii ° oo 7 

0 

116°07.6 

227 u 13.0 

-18 u 45.5 

106 u 16.4 

4 U 16.8 

222 u 19.3 

-21 u 58.5 

191 u 46.5 

-22 u 18.7 

uuDne 

±yo ‘fo.o 

i onO on c 

Ol OO. 1 

1 A O A "7 A 

1 

131°10.1 

242° 12.7 

-18°45.9 

121°17.3 

4° 17.5 

237°21.2 

-21°58.5 

206°48.6 

-22°18.7 

Denebola 

182 2y.6 

14 2.1. y 

2 

146° 12.6 

257° 12.4 

-18°46.4 

136° 18.2 

4°18.2 

252°23.1 

-21°58.6 

221°50.8 

-22°18.7 

Gienah 

175°48.2 

1 700 A A O 

-17°38.7 

3 

161°15.0 

272° 12.0 

-18°46.8 

151°19.2 

4°18.9 

267°25.1 

-21°58.6 

236°52.9 

-22°18.6 

Acrux 

1/8 U4.8 

-63° 11.9 

4 

176° 17.5 

287° 11.7 

-18°47.3 

166°20.1 

4°19.6 

282°27.0 

-21°58.7 

251°55.1 

-22°18.6 

Gacrux 

171°56.5 

-57° 12.8 

5 

191°19.9 

302°11.3 

-18°47.8 

181°21.0 

4°20.3 

297°29.0 

-21°58.7 

266°57.2 

-22°18.6 

Alioth 

166° 17.3 

55°51.2 

6 

206°22.4 

317°11.0 

-18°48.2 

196°21.9 

4°21.0 

312°30.9 

-21°58.8 

281°59.4 

-22°18.6 

Spica 

158°27.2 

1rnOrrA 

-11°15.5 

/IAOio A 

7 

221°24.9 

332° 10.7 

-18°48.7 

211°22.8 

4°21.7 

327°32.9 

-21°58.9 

297°01.5 

-22°18.5 

Alcaid 

152 55.9 

4y 13.u 

8 

236°27.3 

347° 10.3 

-18°49.1 

226°23.8 

4°22.4 

342°34.8 

-21°58.9 

312°03.7 

-22°18.5 

Hadar 

148°42.5 

1 A oOAO 1 

-60°27.5 

9 

251°29.8 

2°10.0 

-18°49.6 

241°24.7 

4°23.1 

357°36.8 

-21°59.0 

327°05.8 

-22°18.5 

Menkent 

148 03.1 

1 /irO cn A 

-36°27.5 

1 r\0 AC O 

10 

266°32.3 

17°09.6 

-18°50.1 

256°25.6 

4°23.9 

12°38.7 

-21°59.0 

342°08.0 

-22° 18.4 

Arcturus 

145 52.2 

19 U5.3 

11 

281°34.7 

32°09.3 

-18°50.5 

271°26.5 

4°24.6 

27°40.7 

-21°59.1 

357° 10.1 

-22° 18.4 

Rigil Kent. 

139°46.7 

-60° 54.4 

12 

296°37.2 

47°08.9 

-18°51.0 

286°27.4 

4°25.3 

42°42.6 

-21°59.1 

12°12.3 

-22° 18.4 

Zubenelg. 

137°01.3 

-16°07.0 

13 

311°39.7 

62°08.6 

-18°51.4 

301°28.4 

4°26.0 

57°44.5 

-21°59.2 

27° 14.4 

-22° 18.4 

Kochab 

137°20.5 

1OCO AO A 

74° 04.5 

AC O O A A 

14 

326°42.1 

77°08.2 

-18°51.9 

316°29.3 

4°26.7 

72°46.5 

-21°59.2 

42° 16.6 

-22°18.3 

Alphecca 

126 08.0 

1 1 oO Ol o 

26 39.0 

A CO AO A 

15 

341°44.6 

92°07.9 

-18°52.3 

331°30.2 

4°27.4 

87°48.4 

-21°59.3 

57° 18.7 

-22°18.3 

Antares 

112 21.8 

-26 28.2 

16 

356°47.1 

107°07.5 

-18°52.8 

346°31.1 

4°28.1 

102°50.4 

-21°59.3 

72°20.9 

-22°18.3 

Atria 

107°20.6 

1 AA O AO A 

-69°03.3 

17 

11°49.5 

122°07.2 

-18°53.2 

1°32.0 

4°28.8 

117°52.3 

-21°59.4 

87°23.0 

-22°18.3 

Sa bi k 

102 U8.4 

-15°44.7 

o“7 o AC O 

18 

26°52.0 

137°06.8 

-18°53.7 

16°33.0 

4°29.5 

132°54.3 

-21°59.4 

102°25.2 

-22°18.2 

Shaula 

96°17.1 

r\ /- O AO A 

-37 06.8 

1 A O o A A 

19 

41°54.4 

152°06.5 

-18°54.1 

31°33.9 

4°30.2 

147°56.2 

-21°59.5 

117°27.3 

-22°18.2 

Rasalhague 

96 03.2 

AAO a a a 

12 32.9 

ri O AA A 

20 

56°56.9 

167°06.1 

-18°54.6 

46°34.8 

4°30.9 

162°58.2 

-21°59.6 

132°29.5 

-22°18.2 

Eta min 

yU 44.9 

51 29.2 

21 

71°59.4 

182°05.8 

-18°55.0 

61°35.7 

4°31.6 

178°00.1 

-21°59.6 

147°31.7 

-22°18.2 

Kaus Aust. 

83° 39.1 

oaOoc o 

-34°22.3 

OOO A O 1 

22 

87°01.8 

197°05.4 

-18°55.5 

76°36.6 

4°32.3 

193°02.1 

-21°59.7 

162°33.8 

-22°18.1 

Vega 

80 36.8 

38 48.1 

23 

102°04.3 

212°05.1 

-18°55.9 

91°37.6 

4°33.0 

208°04.0 

-21°59.7 

177°36.0 

-22°18.1 

Nunki 

Altair 

75°54.0 

62°04.9 

-26° 16.3 
8°55.1 

Mer.pass.:16:12 | 

v-0.3 d-0.5 m-4.2 

v0.9 dO.7 m0.7 | 

vl.9 d-0.1 m-1.7 

v2.2 dO.O m0.5 

Peacock 

53°13.9 

-56°40.4 





















Deneb 

49°29.3 

45°21.0 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

117°06.8 

227°04.7 

-18°56.4 

106“38.5 

4°33.7 

223°06.0 

-21 u 59.8 

192 u 38.1 

-22 u 18.1 

Alnair 

27°39.4 

-46°52.3 

1 

132°09.2 

242°04.4 

-18°56.8 

121°39.4 

4°34.4 

238°07.9 

-21°59.8 

207°40.3 

-22°18.1 

Fomalhaut 

15°20.1 

-29°31.5 

2 

147° 11.7 

257°04.0 

-18°57.3 

136°40.3 

4°35.1 

253°09.9 

-21°59.9 

222°42.4 

-22°18.0 

Scheat 

13°49.9 

28°11.2 

3 

162° 14.2 

272°03.7 

-18°57.7 

151°41.2 

4°35.8 

268°11.8 

-21°59.9 

237°44.6 

-22°18.0 

Markab 

13°34.8 

15° 18.4 

4 

177° 16.6 

287°03.3 

-18°58.2 

166°42.2 

4°36.5 

283° 13.8 

-21°60.0 

252°46.7 

-22°18.0 

2019/l/l 

SHA 

Mer.pass 

5 

192°19.1 

302°02.9 

-18°58.6 

181°43.1 

4°37.3 

298° 15.7 

-22°00.0 

267°48.9 

-22°17.9 


112°12.4 

08:51 

6 

207°21.6 

317°02.6 

-18°59.1 

196°44.0 

4°38.0 

313° 17.7 

-22°00.1 

282°51.0 

-22°17.9 

Mars 

350°458 

16:55 

7 

222°24.0 

332°02.2 

-18°59.5 

211°44.9 

4°38.7 

328° 19.6 

-22°00.1 

297°53.2 

-22°17.9 

J u piter 

JJU 7J.U 

106°24.1 

09:13 

8 

237°26.5 

347°01.9 

-18°60.0 

226°45.8 

4°39.4 

343°21.6 

-22°00.2 

312°55.3 

-22°17.9 

Saturn 

75°46.3 

11:15 

9 

252°28.9 

2°01.5 

-19°00.4 

241°46.8 

4°40.1 

358°23.5 

-22°00.2 

327°57.5 

-22°17.8 




10 

267°31.4 

17°01.1 

-19°00.9 

256°47.7 

4°40.8 

13°25.4 

-22°00.3 

342°59.6 

-22°17.8 

2019/1/1 

SHA 

Mer.pass 

11 

282°33.9 

32°00.8 

-19°01.3 

271°48.6 

4°41.5 

28°27.4 

-22°00.4 

358°01.8 

-22°17.8 

Venus 

111°05.4 

08:51 

12 

297°36.3 

47°00.4 

-19°01.7 

286°49.5 

4°42.2 

43°29.3 

-22°00.4 

13°03.9 

-22°17.8 

Mars 

350°08.8 

16:54 

13 

312°38.8 

62°00.1 

-19°02.2 

301°50.4 

4°42.9 

58°31.3 

-22°00.5 

28°06.1 

-22° 17.7 

Jupiter 

106°11.6 

09:10 

14 

327°41.3 

76°59.7 

-19°02.6 

316°51.3 

4°43.6 

73°33.2 

-22°00.5 

43°08.2 

-22° 17.7 

Saturn 

75°38.8 

11:11 

15 

342°43.7 

91°59.3 

-19°03.1 

331°52.3 

4°44.3 

88°35.2 

-22°00.6 

58° 10.4 

-22° 17.7 

2019/1/1 

SHA 

Mer.pass 

16 

357°46.2 

106°59.0 

-19°03.5 

346°53.2 

4°45.0 

103°37.1 

-22°00.6 

73° 12.6 

-22° 17.7 

Venus 

109°58.0 

08:52 

17 

12°48.7 

121°58.6 

-19°04.0 

1°54.1 

4°45.7 

118°39.1 

-22°00.7 

88° 14.7 

-22°17.6 

Mars 

349°31.7 

16:52 

18 

27°51.1 

136°58.2 

-19°04.4 

16°55.0 

4°46.4 

133°41.0 

-22°00.7 

103° 16.9 

-22° 17.6 

Jupiter 

105°59.2 

09:06 

19 

42°53.6 

151°57.9 

-19°04.8 

31°55.9 

4°47.1 

148°43.0 

-22°00.8 

118°19.0 

-22°17.6 

Saturn 

75°31.3 

11:08 

20 

57°56.1 

166°57.5 

-19°05.3 

46°56.9 

4°47.8 

163°44.9 

-22°00.8 

133°21.2 

-22° 17.6 

1 Horizontal naralax 


21 

72°58.5 

181°57.1 

-19°05.7 

61°57.8 

4°48.5 

178°46.9 

-22°00.9 

148°23.3 

-22° 17.5 


r 

Venus: 

0.2 

22 

88°01.0 

196°56.7 

-19°06.1 

76°58.7 

4°49.2 

193°48.8 

-22°00.9 

163°25.5 

-22°17.5 


Mars: 

0.1 

23 

103°03.4 

211°56.4 

-19°06.6 

91°59.6 

4°49.9 

208°50.8 

-22°01.0 

178°27.6 

-22° 17.5 




Mer. pass.: 16:08 | 

v-0.4 d-0.4 m-4.2 

v0.9 dO.7 m0.7 | 

vl.9 d-0.1 m-1.7 

v2.2 dO.O m0.5 





12 



2019 January 16 to Jan. 18 


Sun Moon 


ft/e d 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

177°37.4 

-21°01.7 

70 u 10.6 

11.4 

ll u 48.6 

10.3 

57.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

192°37.2 

-21°01.2 

84°40.9 

11.3 

11°58.9 

10.2 

57.3 

72 

07:56 

09:44 

— 

— 

14:37 

16:25 

2 

207°37.0 

-21°00.8 

99°11.2 

11.3 

12°09.1 

10.2 

57.3 

70 

07:42 

09:13 

11:47 

12:34 

15:08 

16:39 

3 

222°36.8 

-21°00.3 

113°41.4 

11.2 

12°19.3 

10.1 

57.4 

68 

07:31 

08:49 

10:25 

13:56 

15:32 

16:50 

4 

237°36.6 

-20°59.8 

128°11.6 

11.1 

12°29.4 

10.1 

57.4 

66 

07:21 

08:31 

09:48 

14:33 

15:50 

16:60 

5 

252°36.4 

-20°59.4 

142°41.6 

11.0 

12°39.5 

10.0 

57.5 

64 

07:13 

08:16 

09:21 

14:59 

16:05 

17:08 

6 

267°36.1 

-20°58.9 

157°11.5 

10.9 

12°49.5 

10.0 

57.5 

62 

07:06 

08:03 

09:01 

15:19 

16:17 

17:15 

7 

282°35.9 

-20°58.4 

171°41.4 

10.8 

12°59.4 

9.9 

57.5 

60 

06:59 

07:53 

08:45 

15:36 

16:28 

17:22 

8 

297°35.7 

-20°58.0 

186°11.1 

10.7 

13°09.3 

9.9 

57.6 

58 

06:53 

07:43 

08:31 

15:49 

16:37 

17:27 

9 

312°35.5 

-20°57.5 

200°40.8 

10.6 

13° 19.2 

9.8 

57.6 

56 

06:48 

07:35 

08:19 

16:01 

16:46 

17:33 

10 

327°35.3 

-20°57.0 

215° 10.4 

10.5 

13°29.0 

9.8 

57.7 

54 

06:43 

07:28 

08:09 

16:12 

16:53 

17:37 

11 

342°35.1 

-20°56.5 

229°39.9 

10.4 

13°38.7 

9.7 

57.7 

52 

06:39 

07:21 

07:60 

16:21 

16:60 

17:42 

12 

357°34.9 

-20°56.1 

244°09.2 

10.3 

13°48.4 

9.7 

57.7 

50 

06:34 

07:15 

07:51 

16:29 

17:06 

17:46 

13 

12°34.6 

-20°55.6 

258°38.5 

10.2 

13°58.0 

9.6 

57.8 

45 

06:25 

07:01 

07:34 

16:47 

17:19 

17:56 

14 

27°34.4 

-20°55.1 

273°07.7 

10.2 

14°07.6 

9.5 

57.8 

40 

06:16 

06:50 

07:19 

17:01 

17:31 

18:04 

15 

42°34.2 

-20°54.6 

287°36.8 

10.1 

14°17.1 

9.5 

57.9 

35 

06:09 

06:40 

07:07 

17:13 

17:41 

18:12 

16 

57°34.0 

-20°54.1 

302°05.8 

10.0 

14°26.5 

9.4 

57.9 

30 

06:01 

06:31 

06:56 

17:24 

17:50 

18:19 

17 

72°33.8 

-20°53.7 

316°34.8 

9.9 

14°35.9 

9.3 

58.0 

20 

05:47 

06:14 

06:38 

17:42 

18:06 

18:33 

18 

87°33.6 

-20°53.2 

331°03.6 

9.8 

14°45.2 

9.3 

58.0 

10 

05:33 

05:59 

06:22 

17:58 

18:21 

18:47 

19 

102°33.4 

-20°52.7 

345°32.3 

9.7 

14°54.4 

9.2 

58.0 

0 

05:19 

05:44 

06:06 

18:14 

18:36 

19:01 

20 

117°33.2 

-20°52.2 

0°00.9 

9.6 

15°03.6 

9.1 

58.1 

-10 

05:02 

05:28 

05:51 

18:29 

18:52 

19:18 

21 

132°33.0 

-20°51.7 

14°29.4 

9.5 

15°12.7 

9.1 

58.1 

-20 

04:42 

05:10 

05:34 

18:46 

19:09 

19:38 

22 

147°32.7 

-20°51.3 

28°57.8 

9.4 

15°21.7 

9.0 

58.2 

-30 

04:16 

04:48 

05:15 

19:05 

19:31 

20:03 

23 

162°32.5 

-20°50.8 

43°26.2 

9.3 

15°30.7 

8.9 

58.2 

-35 

03:60 

04:35 

05:04 

19:16 

19:45 

20:20 


SD. —16.3 

d—0.5 

S.D. —15.6 

-40 

03:40 

04:19 

04:51 

19:29 

20:00 

20:39 


-45 

03:14 

03:60 

04:35 

19:44 

20:20 

21:05 

21:41 

22:00 

rhu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

-52 

02:38 

02:18 

03:35 

03:22 

04:16 

04:07 

20:03 

20:12 

20:44 

20:57 

0 

1 

2 

3 

4 

177°32.3 

192°32.1 

207°31.9 

222°31.7 

237°31.5 

-20°50.3 

-20°49.8 

-20°49.3 

-20°48.8 

-20°48.3 

57°54.4 

72°22.5 

86°50.5 

101°18.4 

115°46.3 

9.2 

9.1 

9.0 

8.9 

8.8 

15°39.5 
15°48.3 
15°57.1 
16°05.7 
16° 14.3 

8.8 

8.8 

8.7 

8.6 

8.5 

58.2 

58.3 

58.3 

58.4 
58.4 

-54 

-56 

-58 

-60 

01:52 

01:13 

03:08 

02:51 

02:30 

02:02 

03:57 

03:45 

03:31 

03:16 

20:22 

20:34 

20:47 

21:03 

21:11 

21:28 

21:48 

22:15 

22:25 

23:02 

5 

252°31.3 

-20°47.9 

130° 14.0 

8.7 

16°22.8 

8.4 

58.4 


6 

267°31.1 

-20°47.4 

144°41.6 

8.6 

16°31.2 

8.4 

58.5 



Moonrise 



Moonset 


7 

282°30.9 

-20°46.9 

159°09.1 

8.5 

16°39.5 

8.3 

58.5 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

297°30.7 

-20°46.4 

173°36.5 

8.4 

16°47.7 

8.2 

58.6 

72 

10:31 

09:52 


04:18 

06:45 


9 

312°30.4 

-20°45.9 

188°03.8 

8.3 

16°55.9 

8.1 

58.6 

70 

10:56 

10:43 

10:10 

03:55 

05:56 

08:27 

10 

327°30.2 

-20°45.4 

202°31.0 

8.2 

17°03.9 

8.0 

58.6 

68 

11:15 

11:15 

11:17 

03:37 

05:25 

07:20 

11 

342°30.0 

-20°44.9 

216°58.1 

8.1 

17°11.9 

7.9 

58.7 

66 

11:31 

11:38 

11:53 

03:23 

05:03 

06:45 

12 

357°29.8 

-20°44.4 

231°25.1 

7.9 

17° 19.8 

7.8 

58.7 

64 

11:44 

11:57 

12:19 

03:11 

04:45 

06:19 

13 

12°29.6 

-20°43.9 

245°52.0 

7.8 

17°27.5 

7.7 

58.8 

62 

11:55 

12:12 

12:40 

03:01 

04:30 

05:59 

14 

27°29.4 

-20°43.4 

260° 18.8 

7.7 

17°35.2 

7.6 

58.8 

60 

12:04 

12:25 

12:56 

02:53 

04:18 

05:43 

15 

42°29.2 

-20°42.9 

274°45.5 

7.6 

17°42.8 

7.5 

58.9 

58 

12:12 

12:37 

13:10 

02:45 

04:07 

05:29 

16 

57°29.0 

-20°42.4 

289° 12.1 

7.5 

17°50.3 

7.4 

58.9 

56 

12:19 

12:46 

13:23 

02:39 

03:58 

05:17 

17 

72°28.8 

-20°42.0 

303°38.6 

7.4 

17°57.7 

7.3 

58.9 

54 

12:26 

12:55 

13:33 

02:33 

03:50 

05:07 

18 

87°28.6 

-20°41.5 

318°05.0 

7.3 

18°05.0 

7.2 

59.0 

52 

12:32 

13:03 

13:43 

02:28 

03:43 

04:58 

19 

102°28.4 

-20°41.0 

332°31.3 

7.2 

18°12.2 

7.1 

59.0 

50 

12:37 

13:10 

13:51 

02:23 

03:36 

04:50 

20 

117°28.2 

-20°40.5 

346°57.4 

7.1 

18°19.3 

7.0 

59.1 

45 

12:48 

13:25 

14:09 

02:13 

03:22 

04:33 

21 

132°28.0 

-20°40.0 

1°23.5 

7.0 

18°26.3 

6.9 

59.1 

40 

12:58 

13:37 

14:24 

02:04 

03:11 

04:18 

22 

147°27.8 

-20°39.5 

15°49.5 

6.9 

18°33.1 

6.8 

59.1 

35 

13:06 

13:48 

14:37 

01:57 

03:01 

04:06 

23 

162°27.6 

-20°39.0 

30° 15.4 

6.8 

18°39.9 

6.7 

59.2 

30 

13:13 

13:57 

14:48 

01:51 

02:52 

03:56 


SD. —16.3 

d—0.5 

S.D. —15.9 

20 

13:26 

14:13 

15:06 

01:40 

02:37 

03:38 


10 

13:37 

14:28 

15:23 

01:30 

02:25 

03:22 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

-10 

13:48 

13:58 

14:41 

14:54 

15:38 

15:54 

01:21 

01:13 

02:12 

02:01 

03:08 

02:53 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

177°27.4 
192°27.2 
207°27.0 
222°26.8 
237° 26.6 
252°26.4 
267°26.2 
282°26.0 
297°25.8 
312°25.6 
327°25.4 
342°25.2 

-20 u 38.5 

-20°38.0 

-20°37.5 

-20°37.0 

-20°36.5 

-20°36.0 

-20°35.4 

-20°34.9 

-20°34.4 

-20°33.9 

-20°33.4 

-20°32.9 

44°41.2 
59°06.9 
73°32.4 
87°57.9 
102°23.3 
116°48.6 
131°13.8 
145°38.9 
160°03.9 
174°28.8 
188°53.6 
203° 18.3 

6.7 
6.6 
6.5 
6.4 
6.3 
6.2 
6.1 
6.0 
5.9 
5.9 

5.8 
5.7 

18°46.6 

18°53.1 

18°59.6 

19°05.9 

19°12.1 

19°18.2 

19°24.2 

19°30.1 

19°35.8 

19°41.4 

19°46.9 

19°52.3 

6.6 

6.5 
6.4 

6.3 
6.2 
6.0 
5.9 
5.8 
5.7 

5.6 

5.4 
5.3 

59.2 

59.3 
59.3 

59.3 

59.4 
59.4 

59.4 

59.5 

59.5 

59.6 
59.6 
59.6 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

14:09 

14:22 

14:30 

14:39 

14:49 

15:01 

15:07 

15:13 

15:20 

15:28 

15:38 

15:09 

15:25 

15:35 

15:46 

15:59 

16:15 

16:23 

16:31 

16:41 

16:51 

17:04 

16:11 

16:30 

16:41 

16:54 

17:10 

17:29 

17:38 

17:48 

17:59 

18:12 

18:27 

01:03 

00:52 

00:46 

00:39 

00:31 

00:21 

00:17 

00:12 

00:06 

00:00 

01:48 

01:33 

01:25 

01:15 

01:04 

00:50 

00:44 

00:37 

00:30 

00:21 

00:11 

02:38 

02:20 

02:10 

01:58 

01:44 

01:27 

01:19 

01:10 

01:00 

00:49 

00:36 

12 

357°25.0 

-20°32.4 

217°42.9 

5.6 

19°57.5 

5.2 

59.7 


13 

12°24.8 

-20°31.9 

232°07.5 

5.5 

20°02.7 

5.1 

59.7 



Sun 



Moon 


14 

27° 24.6 

-20°31.4 

246°31.9 

5.4 

20°07.6 

4.9 

59.7 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

42°24.4 

-20°30.9 

260°56.2 

5.3 

20° 12.5 

4.8 

59.8 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

57° 24.2 

-20°30.4 

275° 20.5 

5.2 

20°17.2 

4.7 

59.8 

16 

09:30 

09:41 

12:09 

19:59 

07:34 

10(72%) 

17 

72°24.0 

-20°29.9 

289°44.7 

5.1 

20°21.8 

4.5 

59.9 

17 

09:51 

10:01 

12:10 

20:54 

08:26 

11(82%) 

18 

87°23.8 

-20°29.3 

304°08.8 

5.0 

20°26.3 

4.4 

59.9 

18 

10:11 

10:20 

12:10 

21:52 

09:22 

12(90%) 

19 

102°23.6 

-20°28.8 

318°32.8 

5.0 

20°30.6 

4.3 

59.9 








20 

117°23.4 

-20°28.3 

332°56.7 

4.9 

20°34.8 

4.1 

60.0 








21 

132°23.2 

-20°27.8 

347° 20.5 

4.8 

20°38.9 

4.0 

60.0 








22 

147°23.0 

-20°27.3 

1°44.3 

4.7 

20°42.8 

3.8 

60.0 








23 

162°22.8 

-20°26.8 

16°08.0 

4.6 

20°46.6 

3.7 

60.1 









SD. —16.3 

d—0.5 

S.D. —16.2 











January 19, 20 ,21 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

118°05.9 

226°56.0 

-19°07.0 

107°00.5 

4°50.6 

223°52.8 

-22°01.0 

193°29.8 

-22°17.4 

Alpheratz 

357°39.7 

29°11.8 

1 

133°08.4 

241°55.6 

-19°07.4 

122°01.4 

4°51.3 

238° 54.7 

-22°01.1 

208°31.9 

-22° 17.4 

Ankaa 

353°12.1 

-42° 12.5 

2 

148° 10.8 

256°55.3 

-19°07.9 

137°02.4 

4°52.0 

253°56.7 

-22°01.1 

223° 34.1 

-22° 17.4 

Schedar 

349°36.3 

56°38.6 

3 

163° 13.3 

271°54.9 

-19°08.3 

152°03.3 

4°52.7 

268°58.6 

-22°01.2 

238°36.2 

-22°17.4 

Diphda 

348°52.1 

-17°53.2 

4 

178° 15.8 

286°54.5 

-19°08.8 

167°04.2 

4°53.4 

284°00.6 

-22°01.2 

253°38.4 

-22°17.3 

Achernar 

335°24.0 

-57°08.9 

5 

193° 18.2 

301°54.1 

-19°09.2 

182°05.1 

4° 54.1 

299°02.5 

-22°01.3 

268°40.5 

-22°17.3 

Hamal 

327°56.4 

23°33.1 

6 

208°20.7 

316°53.8 

-19°09.6 

197°06.0 

4°54.8 

314°04.5 

-22°01.4 

283°42.7 

-22°17.3 

Polaris 

315°56.6 

89°20.9 

7 

223°23.2 

331°53.4 

-19°10.0 

212°06.9 

4°55.5 

329°06.4 

-22°01.4 

298°44.9 

-22°17.3 

Akamar 

315°15.3 

-40° 14.1 

8 

238°25.6 

346°53.0 

-19°10.5 

227°07.9 

4°56.2 

344° 08.4 

-22°01.5 

313°47.0 

-22°17.2 

Menkar 

314° 10.9 

4°09.7 

9 

253°28.1 

1°52.6 

-19°10.9 

242°08.8 

4°56.9 

359° 10.3 

-22°01.5 

328°49.2 

-22°17.2 

Mirfak 

308°34.6 

49°55.7 

10 

268°30.6 

16°52.2 

-19°11.3 

257°09.7 

4°57.6 

14° 12.3 

-22°01.6 

343°51.3 

-22°17.2 

Aldebaran 

290°44.8 

16°32.7 

11 

283°33.0 

31°51.9 

-19°11.8 

272° 10.6 

4°58.4 

29° 14.2 

-22°01.6 

358°53.5 

-22°17.2 

Rigel 

281°08.1 

-8°11.0 

12 

298°35.5 

46°51.5 

-19°12.2 

287°11.5 

4°59.1 

44° 16.2 

-22°01.7 

13°55.6 

-22°17.1 

Capella 

280°28.4 

46°01.0 

13 

313°37.9 

61°51.1 

-19°12.6 

302° 12.5 

4°59.8 

59° 18.1 

-22°01.7 

28°57.8 

-22°17.1 

Bellatrix 

278°27.6 

6°21.8 

14 

328°40.4 

76°50.7 

-19°13.0 

317°13.4 

5°00.5 

74° 20.1 

-22°01.8 

43°59.9 

-22°17.1 

Elnath 

278°07.5 

28°37.3 

15 

343°42.9 

91°50.3 

-19°13.5 

332° 14.3 

5°01.2 

89°22.0 

-22°01.8 

59°02.1 

-22°17.0 

Alnilam 

275°42.2 

-1°11.6 

16 

358°45.3 

106°50.0 

-19°13.9 

347° 15.2 

5°01.9 

104° 24.0 

-22°01.9 

74° 04.2 

-22°17.0 

Betelgeuse 

270°56.9 

7°24.4 

17 

13°47.8 

121°49.6 

-19° 14.3 

2°16.1 

5°02.6 

119°25.9 

-22°01.9 

89°06.4 

-22°17.0 

Canopus 

263°53.9 

-52°42.6 

18 

28°50.3 

136°49.2 

-19° 14.8 

17°17.0 

5°03.3 

134°27.9 

-22°02.0 

104°08.5 

-22°17.0 

Sirius 

258°29.9 

-16°44.6 

19 

43°52.7 

151°48.8 

-19°15.2 

32°18.0 

5°04.0 

149°29.8 

-22°02.0 

119°10.7 

-22°16.9 

Adara 

255°09.1 

-29°00.1 

20 

58°55.2 

166°48.4 

-19°15.6 

47°18.9 

5°04.7 

164°31.8 

-22°02.1 

134° 12.9 

-22°16.9 

Procyon 

244°55.3 

5°10.5 

21 

73°57.7 

181°48.0 

-19°16.0 

62°19.8 

5°05.4 

179°33.7 

-22°02.1 

149° 15.0 

-22°16.9 

Pollux 

243°22.6 

27°58.7 

22 

89°00.1 

196°47.6 

-19° 16.4 

77°20.7 

5°06.1 

194° 35.7 

-22°02.2 

164° 17.2 

-22°16.9 

Avior 

234° 15.8 

-59°34.3 

23 

104°02.6 

211°47.3 

-19°16.9 

92°21.6 

5°06.8 

209° 37.7 

-22°02.2 

179° 19.3 

-22°16.8 

Suhail 

222°49.2 

-43°30.6 

Mer. pass.: 16:04 | 

v-0.4 d-0.4 m-4.2 

v0.9 dO.7 m0.7 j 

v2.0 d-0.1 

m-1.7 

v2.2 dO.O m0.5 

Miaplacidus 

221°38.0 

-69°47.6 


Alphard 

217°52.0 

-8°44.5 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 











n i iKKo 


fii°oo 7 

0 

119 u 05.1 

226 u 46.9 

-19°17.3 

107 u 22.5 

5"07.5 

224 u 39.6 

-22 u 02.3 

194 u 21.5 

-22 u 16.8 

uuDne 

±yo ‘fo.o 

i onO on it 

Ol jo. 1 

1 A O 0-7 n 

1 

134°07.5 

241°46.5 

-19°17.7 

122°23.4 

5°08.2 

239°41.6 

-22°02.3 

209°23.6 

-22°16.8 

Denebola 

182 zy.5 

14 2.1. y 

2 

149° 10.0 

256°46.1 

-19°18.1 

137°24.4 

5°08.9 

254° 43.5 

-22°02.4 

224°25.8 

-22°16.8 

Gienah 

175°48.2 

1 700 n A o 

-17°38.7 

3 

164° 12.4 

271°45.7 

-19°18.5 

152°25.3 

5°09.6 

269°45.5 

-22°02.4 

239°27.9 

-22°16.7 

Acrux 

1/8 U4.8 

-63° 11.9 

4 

179° 14.9 

286°45.3 

-19°19.0 

167°26.2 

5° 10.3 

284°47.4 

-22°02.5 

254°30.1 

-22°16.7 

Gacrux 

171°56.4 

-57° 12.8 

5 

194° 17.4 

301°44.9 

-19° 19.4 

182°27.1 

5° 11.0 

299°49.4 

-22°02.5 

269°32.2 

-22°16.7 

Alioth 

166° 17.3 

55°51.2 

6 

209° 19.8 

316°44.5 

-19°19.8 

197°28.0 

5°11.7 

314°51.3 

-22°02.6 

284° 34.4 

-22°16.6 

Spica 

158°27.2 

1 rnOrrn 

-11°15.5 

a noio n 

7 

224° 22.3 

331°44.1 

-19°20.2 

212°28.9 

5° 12.4 

329°53.3 

-22°02.6 

299°36.6 

-22°16.6 

Alcaid 

152 55.9 

49 12.9 

8 

239° 24.8 

346°43.7 

-19°20.6 

227°29.9 

5°13.1 

344° 55.2 

-22°02.7 

314°38.7 

-22°16.6 

Hadar 

148°42.5 

i a oOno i 

-60°27.5 

9 

254°27.2 

1°43.3 

-19°21.0 

242°30.8 

5° 13.8 

359°57.2 

-22°02.7 

329°40.9 

-22°16.6 

Menkent 

148 03.1 

-36°27.5 

mO nir o 

10 

269°29.7 

16°42.9 

-19°21.5 

257°31.7 

5° 14.5 

14°59.2 

-22°02.8 

344°43.0 

-22°16.5 

Arcturus 

145°52.1 

19 U5.3 

11 

284°32.2 

31°42.5 

-19°21.9 

272°32.6 

5°15.2 

30°01.1 

-22°02.8 

359°45.2 

-22°16.5 

Rigil Kent. 

139°46.7 

-60° 54.4 

12 

299° 34.6 

46°42.1 

-19°22.3 

287°33.5 

5° 15.9 

45°03.1 

-22°02.9 

14°47.3 

-22°16.5 

Zubenelg. 

137°01.3 

-16°07.0 

13 

314°37.1 

61°41.8 

-19°22.7 

302°34.4 

5° 16.6 

60°05.0 

-22°02.9 

29°49.5 

-22°16.5 

Kochab 

137°20.5 

incOno n 

74° 04.4 

nrO-in n 

14 

329°39.5 

76°41.4 

-19°23.1 

317°35.4 

5° 17.3 

75°07.0 

-22°03.0 

44°51.6 

-22°16.4 

Alphecca 

126 08.0 
i i no oi o 

26 39.0 

o c. o OO o 

15 

344°42.0 

91°41.0 

-19°23.5 

332°36.3 

5° 18.0 

90°08.9 

-22°03.0 

59°53.8 

-22°16.4 

Antares 

112 21.8 

-26 28.2 

16 

359°44.5 

106°40.6 

-19°23.9 

347°37.2 

5°18.7 

105° 10.9 

-22°03.1 

74°55.9 

-22°16.4 

Atria 

107°20.6 

i mo no a 

-69°03.3 

17 

14°46.9 

121°40.2 

-19°24.3 

2°38.1 

5° 19.4 

120° 12.9 

-22°03.1 

89°58.1 

-22°16.4 

Sa bi k 

102 U8.4 

-15°44.7 

070 r\r~ 0 

18 

29°49.4 

136°39.8 

-19°24.8 

17°39.0 

5°20.1 

135° 14.8 

-22°03.2 

105°00.3 

-22°16.3 

Shaula 

96°17.1 

r\C Ono o 

-37 06.8 

10 O 00 n 

19 

44°51.9 

151°39.3 

-19°25.2 

32°39.9 

5°20.8 

150° 16.8 

-22°03.2 

120°02.4 

-22°16.3 

Rasalhague 

96 03.2 

nn° a a o 

12 32.9 

20 

59°54.3 

166°38.9 

-19°25.6 

47°40.8 

5°21.5 

165° 18.7 

-22°03.3 

135°04.6 

-22°16.3 

Eta min 

9U 44.8 

51°29.1 

21 

74°56.8 

181°38.5 

-19°26.0 

62°41.8 

5°22.2 

180°20.7 

-22°03.3 

150°06.7 

-22°16.2 

Kaus Aust. 

83° 39.1 

ono oc o 

-34°22.3 

ooo /ion 

22 

89°59.3 

196°38.1 

-19°26.4 

77°42.7 

5°22.9 

195°22.6 

-22°03.4 

165°08.9 

-22°16.2 

Vega 

80 36.8 

38 48.U 

23 

105°01.7 

211°37.7 

-19°26.8 

92°43.6 

5°23.6 

210°24.6 

-22°03.4 

180°11.0 

-22°16.2 

Nunki 

Altair 

75°54.0 

62°04.9 

-26° 16.3 
8°55.1 

Mer.pass.:16:01 | 

v-0.4 d-0.4 m-4.2 

v0.9 dO.7 m0.7 | 

v2.0 d-0.1 

m-1.7 

v2.2 dO.O m0.5 

Peacock 

53°13.8 

-56°40.4 





















Deneb 

49°29.3 

45°20.9 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

120"04.2 

226°37.3 

-19°27.2 

107 u 44.5 

5“24.3 

225“26.6 

-22 u 03.5 

195 u 13.2 

-22 u 16.2 

Alnair 

27°39.4 

-46°52.3 

1 

135°06.7 

241°36.9 

-19°27.6 

122°45.4 

5°25.0 

240°28.5 

-22°03.5 

210°15.3 

-22°16.1 

Fomalhaut 

15°20.1 

-29°31.5 

2 

150°09.1 

256°36.5 

-19°28.0 

137°46.3 

5°25.7 

255°30.5 

-22°03.6 

225° 17.5 

-22°16.1 

Scheat 

13°49.9 

28°11.2 

3 

165°11.6 

271°36.1 

-19°28.4 

152°47.2 

5°26.4 

270°32.4 

-22°03.6 

240° 19.7 

-22°16.1 

Markab 

13°34.8 

15° 18.4 

4 

180° 14.0 

286°35.7 

-19°28.8 

167°48.2 

5°27.1 

285°34.4 

-22°03.7 

255°21.8 

-22°16.1 

2019/l/l 

SHA 

Mer.pass 

5 

195°16.5 

301°35.3 

-19°29.2 

182°49.1 

5°27.8 

300°36.3 

-22°03.7 

270°24.0 

-22°16.0 


108°50 1 

08:52 

6 

210°19.0 

316°34.9 

-19°29.6 

197°50.0 

5°28.5 

315°38.3 

-22°03.8 

285°26.1 

-22°16.0 

Mars 

luU JU. X 

348°54.6 

16:51 

7 

225°21.4 

331°34.5 

-19°30.0 

212°50.9 

5°29.2 

330°40.3 

-22°03.8 

300°28.3 

-22°16.0 

J u piter 

105°468 

09:03 

8 

240°23.9 

346° 34.1 

-19°30.4 

227°51.8 

5°29.9 

345°42.2 

-22°03.9 

315°30.4 

-22°16.0 

Saturn 

IWJ 7U.U 

75°23.9 

11:04 

9 

255°26.4 

1°33.6 

-19°30.8 

242°52.7 

5°30.6 

0°44.2 

-22°03.9 

330°32.6 

-22°15.9 




10 

270°28.8 

16°33.2 

-19°31.2 

257°53.6 

5°31.3 

15°46.1 

-22°04.0 

345° 34.7 

-22°15.9 

2019/1/2 

SHA 

Mer.pass 

11 

285°31.3 

31°32.8 

-19°31.6 

272°54.6 

5°32.0 

30°48.1 

-22°04.0 

0°36.9 

-22°15.9 

Venus 

107°41.8 

08:53 

12 

300° 33.8 

46°32.4 

-19°32.0 

287°55.5 

5°32.7 

45°50.1 

-22°04.1 

15°39.1 

-22°15.8 

Mars 

348° 17.5 

16:49 

13 

315°36.2 

61°32.0 

-19°32.4 

302°56.4 

5°33.4 

60°52.0 

-22°04.1 

30°41.2 

-22°15.8 

Jupiter 

105°34.6 

09:00 

14 

330° 38.7 

76°31.6 

-19°32.8 

317°57.3 

5°34.1 

75°54.0 

-22°04.2 

45°43.4 

-22°15.8 

Saturn 

75°16.4 

11:01 

15 

345°41.2 

91°31.2 

-19°33.2 

332°58.2 

5°34.8 

90°55.9 

-22°04.2 

60°45.5 

-22°15.8 

2019/1/2 

SHA 

Mer.pass 

16 

0°43.6 

106°30.7 

-19°33.6 

347°59.1 

5°35.5 

105°57.9 

-22°04.3 

75°47.7 

-22°15.7 

Venus 

106°33.1 

08:54 

17 

15°46.1 

121°30.3 

-19°34.0 

3°00.0 

5°36.2 

120°59.8 

-22°04.3 

90°49.8 

-22°15.7 

Mars 

347°40.3 

16:48 

18 

30°48.5 

136°29.9 

-19°34.4 

18°01.0 

5°36.9 

136°01.8 

-22°04.4 

105°52.0 

-22°15.7 

Jupiter 

105°22.4 

08:57 

19 

45°51.0 

151°29.5 

-19°34.8 

33°01.9 

5°37.5 

151°03.8 

-22°04.4 

120°54.1 

-22°15.7 

Saturn 

75°09.0 

10:58 

20 

60°53.5 

166°29.1 

-19°35.2 

48°02.8 

5°38.2 

166°05.7 

-22°04.5 

135°56.3 

-22°15.6 

1 Horizontal naralax 


21 

75°55.9 

181°28.7 

-19°35.6 

63°03.7 

5°38.9 

181°07.7 

-22°04.5 

150°58.5 

-22°15.6 


r 

Venus: 

0.2 

22 

90°58.4 

196°28.2 

-19°36.0 

78°04.6 

5°39.6 

196°09.7 

-22°04.6 

166°00.6 

-22°15.6 


Mars: 

0.1 

23 

106°00.9 

211°27.8 

-19°36.4 

93°05.5 

5°40.3 

211° 11.6 

-22°04.6 

181°02.8 

-22°15.5 




Mer.pass.:15:57 

v-0.4 d-0.4 m-4.2 

v0.9 dO.7 m0.8 | 

v2.0 d-0.1 

m-1.7 

v2.2 dO.O m0.6 
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2019 January 19 to Jan. 21 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

177°22.6 

-20°26.2 

30°31.6 

4.6 

20 ,J 50.2 

3.6 

60.1 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

192°22.4 

-20°25.7 

44°55.1 

4.5 

20°53.7 

3.4 

60.1 

72 

07:49 

09:32 



14:51 

16:34 

2 

207°22.2 

-20°25.2 

59°18.5 

4.4 

20°57.0 

3.3 

60.2 

70 

07:36 

09:03 

11:07 

13:16 

15:20 

16:47 

3 

222°22.0 

-20°24.7 

73°41.9 

4.3 

21°00.3 

3.1 

60.2 

68 

07:25 

08:42 

10:11 

14:12 

15:41 

16:58 

4 

237°21.8 

-20°24.2 

88°05.2 

4.3 

21°03.3 

3.0 

60.2 

66 

07:16 

08:25 

09:38 

14:45 

15:58 

17:07 

5 

252°21.6 

-20°23.7 

102°28.4 

4.2 

21°06.2 

2.8 

60.3 

64 

07:08 

08:11 

09:14 

15:09 

16:12 

17:14 

6 

267°21.5 

-20°23.1 

116°51.6 

4.1 

21°09.0 

2.7 

60.3 

62 

07:01 

07:59 

08:55 

15:27 

16:24 

17:21 

7 

282°21.3 

-20°22.6 

131° 14.7 

4.1 

21°11.6 

2.5 

60.3 

60 

06:55 

07:49 

08:40 

15:43 

16:34 

17:27 

8 

297°21.1 

-20°22.1 

145°37.7 

4.0 

21°14.1 

2.4 

60.4 

58 

06:50 

07:40 

08:27 

15:56 

16:43 

17:33 

9 

312°20.9 

-20°21.6 

160°00.6 

3.9 

21°16.4 

2.2 

60.4 

56 

06:45 

07:32 

08:15 

16:07 

16:51 

17:37 

10 

327°20.7 

-20°21.0 

174°23.5 

3.9 

21°18.6 

2.1 

60.4 

54 

06:40 

07:25 

08:05 

16:17 

16:58 

17:42 

11 

342°20.5 

-20°20.5 

188°46.4 

3.8 

21°20.6 

1.9 

60.5 

52 

06:36 

07:18 

07:56 

16:26 

17:04 

17:46 

12 

357°20.3 

-20°20.0 

203°09.2 

3.7 

21°22.4 

1.8 

60.5 

50 

06:32 

07:12 

07:49 

16:34 

17:10 

17:50 

13 

12°20.1 

-20° 19.5 

217°31.9 

3.7 

21°24.1 

1.6 

60.5 

45 

06:23 

06:59 

07:32 

16:51 

17:23 

17:59 

14 

27°19.9 

-20° 18.9 

231°54.5 

3.6 

21°25.7 

1.5 

60.5 

40 

06:15 

06:48 

07:18 

17:04 

17:34 

18:07 

15 

42°19.7 

-20° 18.4 

246° 17.1 

3.6 

21°27.1 

1.3 

60.6 

35 

06:08 

06:39 

07:06 

17:16 

17:43 

18:14 

16 

57°19.5 

-20° 17.9 

260°39.7 

3.5 

21°28.3 

1.2 

60.6 

30 

06:01 

06:30 

06:56 

17:26 

17:52 

18:21 

17 

72°19.4 

-20° 17.4 

275°02.2 

3.5 

21°29.4 

1.0 

60.6 

20 

05:47 

06:14 

06:38 

17:44 

18:08 

18:35 

18 

87°19.2 

-20° 16.8 

289°24.7 

3.4 

21°30.4 

0.8 

60.7 

10 

05:34 

05:60 

06:22 

17:60 

18:22 

18:48 

19 

102°19.0 

-20° 16.3 

303°47.1 

3.4 

21°31.1 

0.7 

60.7 

0 

05:20 

05:45 

06:07 

18:15 

18:37 

19:02 

20 

117°18.8 

-20° 15.8 

318°09.5 

3.4 

21°31.7 

0.5 

60.7 

-10 

05:04 

05:30 

05:52 

18:29 

18:52 

19:18 

21 

132°18.6 

-20° 15.2 

332°31.8 

3.3 

21°32.2 

0.4 

60.7 

-20 

04:44 

05:12 

05:36 

18:45 

19:09 

19:37 

22 

147° 18.4 

-20° 14.7 

346° 54.1 

3.3 

21°32.5 

0.2 

60.8 

-30 

04:19 

04:51 

05:18 

19:04 

19:30 

20:02 

23 

162°18.2 

-20° 14.2 

1°16.3 

3.2 

21°32.6 

0.1 

60.8 

-35 

04:03 

04:38 

05:07 

19:15 

19:43 

20:18 


SD-16.3 

d—0.5 

S.D. —16.4 

-40 

03:44 

04:23 

04:54 

19:27 

19:58 

20:37 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

03:19 

02:45 

02:26 

02:03 

01:29 

04:04 

03:40 

03:28 

03:14 

02:58 

02:39 

02:13 

04:39 

04:21 

04:12 

04:02 

03:51 

03:38 

03:23 

19:42 

20:00 

20:09 

20:19 

20:30 

20:42 

20:57 

20:17 

20:41 

20:52 

21:06 

21:22 

21:41 

22:06 

21:02 

21:36 

21:54 

22:17 

22:49 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

177° 18.0 
192°17.9 
207° 17.7 
222°17.5 
237°17.3 

-20° 13.6 
-20°13.1 
-20° 12.6 
-20° 12.0 
-20°11.5 

15°38.6 

30°00.8 

44°22.9 

58°45.0 

73°07.1 

3.2 

3.2 

3.1 

3.1 

3.1 

21°32.6 

21°32.4 

21°32.0 

21°31.5 

21°30.8 

-0.1 

-0.3 

-0.4 

-0.6 

-0.8 

60.8 

60.8 

60.9 

60.9 

60.9 









5 

252°17.1 

-20°11.0 

87°29.2 

3.1 

21°30.0 

-0.9 

60.9 








6 

267°16.9 

-20° 10.4 

101°51.3 

3.0 

21°29.0 

-1.1 

60.9 



Moonrise 



Moonset 


7 

282°16.7 

-20°09.9 

116°13.3 

3.0 

21°27.8 

-1.2 

61.0 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

297°16.6 

-20°09.4 

130°35.3 

3.0 

21°26.5 

-1.4 

61.0 

72 







9 

312°16.4 

-20°08.8 

144°57.3 

3.0 

21°25.0 

-1.6 

61.0 

70 



13:30 



11:39 

10 

327°16.2 

-20°08.3 

159° 19.3 

3.0 

21°23.4 

-1.7 

61.0 

68 

11:31 

12:37 

14:35 

09:12 

10:19 

10:34 

11 

342° 16.0 

-20°07.7 

173°41.3 

3.0 

21°21.5 

-1.9 

61.0 

66 

12:26 

13:31 

15:10 

08:18 

09:24 

09:58 

12 

357° 15.8 

-20°07.2 

188°03.3 

3.0 

21°19.6 

-2.1 

61.1 

64 

12:59 

14:04 

15:35 

07:45 

08:51 

09:32 

13 

12° 15.6 

-20°06.7 

202°25.2 

3.0 

21°17.4 

-2.2 

61.1 

62 

13:23 

14:29 

15:55 

07:21 

08:27 

09:12 

14 

27°15.5 

-20°06.1 

216°47.2 

3.0 

21°15.1 

-2.4 

61.1 

60 

13:42 

14:48 

16:11 

07:02 

08:07 

08:55 

15 

42°15.3 

-20°05.6 

231°09.2 

3.0 

21°12.6 

-2.5 

61.1 

58 

13:58 

15:04 

16:25 

06:46 

07:51 

08:41 

16 

57° 15.1 

-20°05.0 

245°31.1 

3.0 

21°10.0 

-2.7 

61.1 

56 

14:12 

15:17 

16:37 

06:33 

07:38 

08:29 

17 

72°14.9 

-20°04.5 

259°53.1 

3.0 

21°07.2 

-2.9 

61.1 

54 

14:24 

15:29 

16:47 

06:21 

07:26 

08:18 

18 

87°14.7 

-20°03.9 

274° 15.0 

3.0 

21°04.3 

-3.0 

61.2 

52 

14:34 

15:39 

16:56 

06:10 

07:15 

08:09 

19 

102°14.5 

-20°03.4 

288°37.0 

3.0 

21°01.2 

-3.2 

61.2 

50 

14:44 

15:49 

17:04 

06:01 

07:06 

08:01 

20 

117°14.4 

-20°02.9 

302°59.0 

3.0 

20°57.9 

-3.4 

61.2 

45 

15:04 

16:08 

17:22 

05:42 

06:46 

07:43 

21 

132°14.2 

-20°02.3 

317°21.0 

3.0 

20°54.4 

-3.5 

61.2 

40 

15:20 

16:24 

17:36 

05:26 

06:30 

07:28 

22 

147° 14.0 

-20°01.8 

331°43.0 

3.0 

20°50.8 

-3.7 

61.2 

35 

15:33 

16:38 

17:48 

05:12 

06:16 

07:15 

23 

162°13.8 

-20°01.2 

346°05.0 

3.0 

20°47.1 

-3.8 

61.2 

30 

15:45 

16:49 

17:58 

05:01 

06:04 

07:04 


SD-16.3 

d—0.5 

S.D. —16.6 

20 

16:05 

17:09 

18:16 

04:41 

05:44 

06:45 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

16:23 

16:40 

16:56 

17:14 

17:35 

17:47 

18:01 

18:17 

18:37 

18:47 

18:58 

19:10 

19:24 

19:41 

17:27 

17:43 

17:59 

18:17 

18:37 

18:48 

19:02 

19:18 

19:37 

19:46 

19:57 

20:08 

20:22 

20:38 

18:32 

18:46 

19:01 

19:16 

19:34 

19:44 

19:56 

20:10 

20:27 

20:34 

20:43 

20:53 

21:04 

21:17 

04:23 

04:07 

03:51 

03:34 

03:14 

03:02 

02:49 

02:33 

02:13 

02:04 

01:54 

01:42 

01:29 

01:13 

05:26 

05:10 

04:53 

04:35 

04:15 

04:03 

03:49 

03:32 

03:12 

03:02 

02:52 

02:39 

02:25 

02:08 

06:29 

06:13 

05:58 

05:41 

05:21 

05:10 

04:57 

04:42 

04:23 

04:14 

04:04 

03:52 

03:39 

03:24 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

177° 13.6 
192°13.5 
207° 13.3 
222°13.1 
237°12.9 
252°12.8 
267°12.6 
282°12.4 
297°12.2 
312°12.1 
327°11.9 
342°11.7 

-20°00.7 

-20°00.1 

-19°59.6 

-19°59.0 

-19°58.5 

-19°57.9 

-19°57.4 

-19°56.8 

-19°56.3 

-19°55.7 

-19°55.1 

-19°54.6 

0°27.1 

14°49.1 

29°11.2 

43°33.3 

57°55.4 

72°17.6 

86°39.8 

101°02.0 

115°24.3 

129°46.6 

144°08.9 

158°31.2 

3.0 

3.1 

3.1 

3.1 

3.1 

3.2 
3.2 

3.2 

3.3 
3.3 

3.3 

3.4 

20 u 43.2 

20°39.1 

20°34.9 

20°30.5 

20°25.9 

20°21.2 

20°16.3 

20°11.3 

20°06.2 

20°00.8 

19°55.4 

19°49.7 

-4.0 

-4.2 

-4.3 

-4.5 

-4.6 

-4.8 

-4.9 

-5.1 

-5.2 

-5.4 

-5.5 

-5.7 

61.2 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 








12 

357° 11.5 

-19°54.0 

172°53.7 

3.4 

19°44.0 

-5.8 

61.3 








13 

12°11.3 

-19°53.5 

187°16.1 

3.5 

19°38.0 

-6.0 

61.3 



Sun 



Moon 


14 

27°11.2 

-19°52.9 

201°38.6 

3.5 

19°32.0 

-6.1 

61.3 

Day 

hqn.ot Time 

Mer. 

Mer. Pass. 

Age 

15 

42°11.0 

-19°52.4 

216°01.2 

3.6 

19°25.7 

-6.3 

61.4 


00" 

12 h 

Pass 

Upper 

Lower 


16 

57°10.8 

-19°51.8 

230°23.7 

3.6 

19° 19.4 

-6.4 

61.4 

19 

10:30 

10:39 

12:10 

22:54 

10:23 

13(96%) 

17 

72°10.7 

-19°51.2 

244°46.4 

3.7 

19°12.9 

-6.6 

61.4 

20 

10:48 

10:57 

12:10 

23:58 

11:26 

14(99%) 

18 

87°10.5 

-19°50.7 

259°09.1 

3.7 

19°06.2 

-6.7 

61.4 

21 

11:06 

11:14 

12:11 

01:00 

12:29 

15(100%) 

19 

102° 10.3 

-19°50.1 

273°31.8 

3.8 

18°59.4 

-6.9 

61.4 








20 

117°10.1 

-19°49.6 

287°54.6 

3.8 

18°52.5 

-7.0 

61.4 








21 

132°10.0 

-19°49.0 

302° 17.5 

3.9 

18°45.4 

-7.1 

61.4 








22 

147°09.8 

-19°48.4 

316°40.4 

3.9 

18°38.2 

-7.3 

61.4 








23 

162°09.6 

-19°47.9 

331°03.4 

4.0 

18°30.8 

-7.4 

61.4 









SD.—16.3 

d—0.5 

S.D. —16.7 
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January 22, 23 ,24 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

121°03.3 

226°27.4 

-19°36.7 

108°06.4 

5°41.0 

226°13.6 

-22°04.7 

196°04.9 

-22°15.5 

Alpheratz 

357°39.7 

29°11.7 

1 

136°05.8 

241°27.0 

-19°37.1 

123°07.3 

5°41.7 

241°15.5 

-22°04.7 

211°07.1 

-22°15.5 

Ankaa 

353°12.1 

-42° 12.5 

2 

151°08.3 

256°26.5 

-19°37.5 

138°08.3 

5°42.4 

256° 17.5 

-22°04.8 

226°09.2 

-22°15.5 

Schedar 

349°36.3 

56°38.6 

3 

166°10.7 

271°26.1 

-19°37.9 

153°09.2 

5°43.1 

271°19.5 

-22°04.8 

241° 11.4 

-22°15.4 

Diphda 

348°52.1 

-17°53.2 

4 

181°13.2 

286°25.7 

-19°38.3 

168°10.1 

5°43.8 

286°21.4 

-22°04.9 

256° 13.6 

-22°15.4 

Achernar 

335°24.0 

-57°08.9 

5 

196°15.7 

301°25.3 

-19°38.7 

183°11.0 

5°44.5 

301°23.4 

-22°04.9 

271°15.7 

-22°15.4 

Hamal 

327°56.4 

23°33.1 

6 

211°18.1 

316°24.8 

-19°39.1 

198°11.9 

5°45.2 

316°25.3 

-22°05.0 

286° 17.9 

-22°15.4 

Polaris 

315°58.0 

89°20.9 

7 

226°20.6 

331°24.4 

-19°39.5 

213°12.8 

5°45.9 

331°27.3 

-22°05.0 

301°20.0 

-22°15.3 

Akamar 

315°15.3 

-40° 14.1 

8 

241°23.0 

346°24.0 

-19°39.8 

228° 13.7 

5°46.6 

346°29.3 

-22°05.1 

316°22.2 

-22°15.3 

Menkar 

314° 10.9 

4°09.7 

9 

256°25.5 

1°23.6 

-19°40.2 

243° 14.6 

5°47.3 

1°31.2 

-22°05.1 

331°24.3 

-22°15.3 

Mirfak 

308°34.7 

49°55.7 

10 

271°28.0 

16°23.1 

-19°40.6 

258° 15.6 

5°48.0 

16°33.2 

-22°05.2 

346°26.5 

-22°15.2 

Aldebaran 

290°44.8 

16°32.7 

11 

286°30.4 

31°22.7 

-19°41.0 

273° 16.5 

5°48.7 

31°35.2 

-22°05.2 

1°28.7 

-22°15.2 

Rigel 

281°08.1 

-8°11.0 

12 

301°32.9 

46°22.3 

-19°41.4 

288° 17.4 

5°49.4 

46°37.1 

-22°05.3 

16°30.8 

-22°15.2 

Capella 

280°28.4 

46°01.0 

13 

316°35.4 

61°21.9 

-19°41.8 

303° 18.3 

5°50.1 

61°39.1 

-22°05.3 

31°33.0 

-22°15.2 

Bellatrix 

278°27.6 

6°21.8 

14 

331°37.8 

76°21.4 

-19°42.1 

318°19.2 

5°50.8 

76°41.0 

-22°05.4 

46°35.1 

-22°15.1 

Elnath 

278°07.5 

28°37.3 

15 

346°40.3 

91°21.0 

-19°42.5 

333°20.1 

5°51.5 

91°43.0 

-22°05.4 

61°37.3 

-22°15.1 

Alnilam 

275°42.2 

-1°11.6 

16 

1°42.8 

106°20.6 

-19°42.9 

348°21.0 

5°52.2 

106°45.0 

-22°05.5 

76°39.4 

-22°15.1 

Betelgeuse 

270°56.9 

7°24.4 

17 

16°45.2 

121°20.1 

-19°43.3 

3°21.9 

5°52.9 

121°46.9 

-22°05.5 

91°41.6 

-22°15.1 

Canopus 

263°54.0 

-52°42.6 

18 

31°47.7 

136° 19.7 

-19°43.7 

18°22.8 

5°53.6 

136°48.9 

-22°05.6 

106°43.8 

-22°15.0 

Sirius 

258°29.9 

-16°44.6 

19 

46°50.2 

151°19.3 

-19°44.0 

33°23.8 

5°54.3 

151°50.9 

-22°05.6 

121°45.9 

-22°15.0 

Adara 

255°09.1 

-29°00.1 

20 

61°52.6 

166° 18.8 

-19°44.4 

48°24.7 

5°55.0 

166°52.8 

-22°05.7 

136°48.1 

-22°15.0 

Procyon 

244°55.3 

5°10.5 

21 

76°55.1 

181° 18.4 

-19°44.8 

63°25.6 

5°55.7 

181°54.8 

-22°05.7 

151°50.2 

-22°15.0 

Pollux 

243°22.6 

27°58.7 

22 

91°57.5 

196° 17.9 

-19°45.2 

78°26.5 

5°56.3 

196°56.7 

-22°05.8 

166°52.4 

-22°14.9 

Avior 

234° 15.8 

-59°34.3 

23 

107°00.0 

211°17.5 

-19°45.5 

93°27.4 

5°57.0 

211°58.7 

-22°05.8 

181°54.5 

-22°14.9 

Suhail 

222°49.2 

-43°30.6 

Mer.pass.:15:53 | 

v-0.4 d-0.4 m-4.2 

v0.9 dO.7 m0.8 j 

v2.0 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.0 

-69°47.7 


Alphard 

217°52.0 

-8°44.5 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 











IT11 hho 


fii°oo 7 

0 

122 u 02.5 

226 u 17.1 

-19 u 45.9 

108 u 28.3 

5“57.7 

227 u 00.7 

-22 u 05.9 

196 u 56.7 

-22 u 14.9 

uuDne 

±yo ‘fo.o 

i onO on it 

Ol jo. 1 

1 A O 0“7 O 

1 

137°04.9 

241°16.6 

-19°46.3 

123°29.2 

5°58.4 

242°02.6 

-22°05.9 

211°58.9 

-22°14.8 

Denebola 

182 2y.b 

14 2.1. y 

2 

152°07.4 

256°16.2 

-19°46.7 

138°30.1 

5°59.1 

257°04.6 

-22°06.0 

227°01.0 

-22° 14.8 

Gienah 

175°48.2 

1 700 0/1 ~7 

-17°38.7 

3 

167°09.9 

271°15.8 

-19°47.0 

153°31.0 

5°59.8 

272°06.6 

-22°06.0 

242°03.2 

-22°14.8 

Acrux 

1 (5 U4 .1 

-63° 11.9 

4 

182° 12.3 

286° 15.3 

-19°47.4 

168°32.0 

6°00.5 

287°08.5 

-22°06.1 

257°05.3 

-22°14.8 

Gacrux 

171°56.4 

-57° 12.9 

5 

197° 14.8 

301° 14.9 

-19°47.8 

183°32.9 

6°01.2 

302° 10.5 

-22°06.1 

272°07.5 

-22° 14.7 

Alioth 

166° 17.2 

55°51.2 

6 

212° 17.3 

316° 14.4 

-19°48.1 

198°33.8 

6°01.9 

317° 12.5 

-22°06.2 

287°09.6 

-22° 14.7 

Spica 

158°27.2 

1rnOrrO 

-11°15.5 

A OO -I o O 

7 

227° 19.7 

331° 14.0 

-19°48.5 

213°34.7 

6°02.6 

332° 14.4 

-22°06.2 

302°11.8 

-22° 14.7 

Alcaid 

152 55.8 

49 12.9 

8 

242°22.2 

346° 13.6 

-19°48.9 

228°35.6 

6°03.3 

347° 16.4 

-22°06.2 

317° 14.0 

-22° 14.7 

Hadar 

148°42.4 

1 A oOOO 1 

-60°27.5 

9 

257°24.6 

1°13.1 

-19°49.2 

243°36.5 

6°04.0 

2° 18.4 

-22°06.3 

332° 16.1 

-22°14.6 

Menkent 

148 03.1 

-36°27.5 

1oOono 

10 

272°27.1 

16°12.7 

-19°49.6 

258°37.4 

6°04.7 

17°20.3 

-22°06.3 

347° 18.3 

-22°14.6 

Arcturus 

145°52.1 

19 U5.3 

11 

287°29.6 

31°12.2 

-19°50.0 

273°38.3 

6°05.4 

32°22.3 

-22°06.4 

2°20.4 

-22°14.6 

Rigil Kent. 

139°46.6 

-60° 54.4 

12 

302°32.0 

46°11.8 

-19°50.3 

288°39.2 

6°06.1 

47°24.3 

-22°06.4 

17°22.6 

-22° 14.5 

Zubenelg. 

137°01.3 

-16°07.1 

13 

317°34.5 

61°11.3 

-19°50.7 

303°40.2 

6°06.8 

62°26.2 

-22°06.5 

32°24.7 

-22° 14.5 

Kochab 

137°20.4 

1 OCO 0“7 O 

74° 04.4 

14 

332°37.0 

76°10.9 

-19°51.1 

318°41.1 

6°07.5 

77°28.2 

-22°06.5 

47°26.9 

-22° 14.5 

Alphecca 

126 07.9 

1 1 oO Ol o 

26 39.0 

nco oo o 

15 

347°39.4 

91° 10.4 

-19°51.4 

333°42.0 

6°08.2 

92°30.2 

-22°06.6 

62°29.1 

-22° 14.5 

Antares 

112 21.8 

-26 28.2 

16 

2°41.9 

106° 10.0 

-19°51.8 

348°42.9 

6°08.8 

107°32.1 

-22°06.6 

77°31.2 

-22° 14.4 

Atria 

107°20.5 

1 OOoOO A 

-69°03.3 

17 

17°44.4 

121°09.5 

-19°52.2 

3°43.8 

6°09.5 

122°34.1 

-22°06.7 

92°33.4 

-22° 14.4 

Sa bi k 

102 U8.4 

-15°44.7 

070 0 fi 0 

18 

32°46.8 

136°09.1 

-19°52.5 

18°44.7 

6°10.2 

137°36.1 

-22°06.7 

107°35.5 

-22° 14.4 

Shaula 

96°17.1 

r \/- O OO O 

-37 06.8 

10 0 00 0 

19 

47°49.3 

151°08.6 

-19°52.9 

33°45.6 

6°10.9 

152°38.0 

-22°06.8 

122°37.7 

-22° 14.4 

Rasalhague 

96 03.2 

OoO A A O 

12 32.8 

20 

62°51.8 

166°08.2 

-19°53.2 

48°46.5 

6°11.6 

167°40.0 

-22°06.8 

137°39.9 

-22° 14.3 

Eta min 

9U 44.8 

51°29.1 

21 

77°54.2 

181°07.7 

-19°53.6 

63°47.4 

6°12.3 

182°42.0 

-22°06.9 

152°42.0 

-22° 14.3 

Kaus Aust. 

83° 39.1 

ooOocO 

-34°22.3 

ooo A O O 

22 

92°56.7 

196°07.3 

-19°54.0 

78°48.3 

6°13.0 

197°43.9 

-22°06.9 

167°44.2 

-22° 14.3 

Vega 

80 36.8 

38 48.U 

23 

107°59.1 

211°06.8 

-19°54.3 

93°49.3 

6°13.7 

212°45.9 

-22°07.0 

182°46.3 

-22° 14.2 

Nunki 

Altair 

75°53.9 

62°04.9 

-26° 16.3 
8°55.1 

Mer. pass.: 15:49 | 

v-0.4 d-0.4 m-4.2 

v0.9 dO.7 m0.8 j 

v2.0 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°13.8 

-56°40.4 





















Deneb 

49°29.3 

45°20.9 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

123“01.6 

226 u 06.4 

-19 u 54.7 

108 u 50.2 

6° 14.4 

227 u 47.9 

-22°07.0 

197 u 48.5 

-22 u 14.2 

Alnair 

27°39.4 

-46°52.3 

1 

138° 04.1 

241°05.9 

-19°55.0 

123°51.1 

6°15.1 

242°49.8 

-22°07.1 

212°50.6 

-22° 14.2 

Fomalhaut 

15°20.1 

-29°31.5 

2 

153°06.5 

256°05.5 

-19°55.4 

138°52.0 

6°15.8 

257°51.8 

-22°07.1 

227°52.8 

-22° 14.2 

Scheat 

13°50.0 

28°11.2 

3 

168°09.0 

271°05.0 

-19°55.7 

153°52.9 

6°16.5 

272°53.8 

-22°07.2 

242°55.0 

-22°14.1 

Markab 

13°34.8 

15° 18.4 

4 

183° 11.5 

286°04.6 

-19°56.1 

168°53.8 

6°17.2 

287°55.7 

-22°07.2 

257°57.1 

-22°14.1 

2019/1/2 

SHA 

Mer.pass 

5 

198°13.9 

301°04.1 

-19°56.4 

183°54.7 

6°17.9 

302°57.7 

-22°07.2 

272°59.3 

-22°14.1 


105°24.1 

08:54 

6 

213°16.4 

316°03.6 

-19°56.8 

198°55.6 

6°18.5 

317°59.7 

-22°07.3 

288°01.4 

-22°14.1 

Mars 

347° 03.1 

16:47 

7 

228°18.9 

331°03.2 

-19°57.1 

213°56.5 

6°19.2 

333°01.6 

-22°07.3 

303°03.6 

-22°14.0 

J u piter 

105° 10.2 

08:54 

8 

243°21.3 

346°02.7 

-19°57.5 

228°57.4 

6°19.9 

348°03.6 

-22°07.4 

318°05.8 

-22°14.0 

Saturn 

75°01.6 

10:54 

9 

258°23.8 

1°02.3 

-19°57.8 

243°58.3 

6°20.6 

3°05.6 

-22°07.4 

333°07.9 

-22°14.0 




10 

273°26.3 

16°01.8 

-19°58.2 

258°59.2 

6°21.3 

18°07.5 

-22°07.5 

348° 10.1 

-22°13.9 

2019/1/2 

SHA 

Mer.pass 

11 

288°28.7 

31°01.4 

-19°58.5 

274°00.2 

6°22.0 

33°09.5 

-22°07.5 

3°12.2 

-22°13.9 

Venus 

104° 14.6 

08:55 

12 

303°31.2 

46°00.9 

-19°58.9 

289°01.1 

6°22.7 

48°11.5 

-22°07.6 

18° 14.4 

-22°13.9 

Mars 

346° 25.8 

16:45 

13 

318°33.6 

61°00.4 

-19°59.2 

304°02.0 

6°23.4 

63°13.5 

-22°07.6 

33° 16.6 

-22°13.9 

Jupiter 

104°58.2 

08:51 

14 

333°36.1 

75°60.0 

-19°59.6 

319°02.9 

6°24.1 

78° 15.4 

-22°07.7 

48° 18.7 

-22°13.8 

Saturn 

74° 54.2 

10:51 

15 

348°38.6 

90°59.5 

-19°59.9 

334°03.8 

6°24.8 

93° 17.4 

-22°07.7 

63°20.9 

-22°13.8 

2019/1/2 

SHA 

Mer.pass 

16 

3°41.0 

105°59.0 

-20°00.3 

349° 04.7 

6°25.5 

108° 19.4 

-22°07.8 

78°23.0 

-22°13.8 

Venus 

103°04.8 

08:56 

17 

18°43.5 

120°58.6 

-20°00.6 

4°05.6 

6°26.2 

123°21.3 

-22°07.8 

93°25.2 

-22°13.8 

Mars 

345° 48.5 

16:44 

18 

33°46.0 

135°58.1 

-20°01.0 

19°06.5 

6°26.8 

138°23.3 

-22°07.9 

108°27.3 

-22°13.7 

Jupiter 

104°46.3 

08:48 

19 

48°48.4 

150°57.7 

-20°01.3 

34°07.4 

6°27.5 

153°25.3 

-22°07.9 

123°29.5 

-22°13.7 

Saturn 

74° 46.9 

10:47 

20 

63°50.9 

165°57.2 

-20°01.7 

49°08.3 

6°28.2 

168°27.2 

-22°07.9 

138°31.7 

-22°13.7 

1 Horizontal naralax 


21 

78°53.4 

180°56.7 

-20°02.0 

64°09.2 

6°28.9 

183°29.2 

-22°08.0 

153°33.8 

-22°13.6 


r 

Venus: 

0.2 

22 

93°55.8 

195°56.3 

-20°02.3 

79°10.1 

6°29.6 

198°31.2 

-22°08.0 

168°36.0 

-22°13.6 


Mars: 

0.1 

23 

108°58.3 

210°55.8 

-20°02.7 

94°11.1 

6°30.3 

213°33.2 

-22°08.1 

183°38.1 

-22°13.6 




Mer.pass.:15:45 | 

v-0.5 d-0.4 m-4.2 

v0.9 dO.7 m0.8 | 

v2.0 d-0.0 

m-1.7 

v2.2 dO.O m0.6 
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2019 January 22 to Jan. 24 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

177 u 09.4 

-19°47.3 

345 u 26.4 

4.1 

18 u 23.4 

-7.6 

61.4 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

192°09.3 

-19°46.7 

359°49.5 

4.1 

18° 15.7 

-7.7 

61.4 

72 

07:40 

09:19 

— 

— 

15:06 

16:45 

2 

207°09.1 

-19°46.2 

14° 12.7 

4.2 

18°08.0 

-7.8 

61.3 

70 

07:28 

08:53 

10:43 

13:42 

15:31 

16:56 

3 

222°08.9 

-19°45.6 

28°35.9 

4.3 

18°00.1 

-8.0 

61.3 

68 

07:19 

08:33 

09:58 

14:27 

15:51 

17:06 

4 

237° 08.8 

-19°45.0 

42°59.2 

4.3 

17°52.1 

-8.1 

61.3 

66 

07:10 

08:18 

09:28 

14:56 

16:07 

17:14 

5 

252°08.6 

-19°44.5 

57° 22.5 

4.4 

17°43.9 

-8.2 

61.3 

64 

07:03 

08:05 

09:06 

15:18 

16:20 

17:21 

6 

267° 08.4 

-19°43.9 

71°46.0 

4.5 

17°35.7 

-8.3 

61.3 

62 

06:57 

07:53 

08:49 

15:36 

16:31 

17:27 

7 

282°08.3 

-19°43.3 

86°09.5 

4.5 

17°27.3 

-8.5 

61.3 

60 

06:51 

07:44 

08:34 

15:50 

16:40 

17:33 

8 

297°08.1 

-19°42.8 

100°33.0 

4.6 

17° 18.7 

-8.6 

61.3 

58 

06:46 

07:35 

08:22 

16:03 

16:49 

17:38 

9 

312°07.9 

-19°42.2 

114°56.6 

4.7 

17°10.1 

-8.7 

61.3 

56 

06:42 

07:28 

08:11 

16:13 

16:56 

17:42 

10 

327°07.8 

-19°41.6 

129°20.3 

4.7 

17°01.3 

-8.8 

61.3 

54 

06:37 

07:21 

08:01 

16:23 

17:03 

17:47 

11 

342°07.6 

-19°41.1 

143° 44.1 

4.8 

16°52.4 

-8.9 

61.3 

52 

06:34 

07:15 

07:53 

16:31 

17:09 

17:51 

12 

357°07.4 

-19°40.5 

158°08.0 

4.9 

16°43.4 

-9.1 

61.3 

50 

06:30 

07:09 

07:45 

16:39 

17:15 

17:54 

13 

12°07.2 

-19°39.9 

172°31.9 

5.0 

16° 34.3 

-9.2 

61.3 

45 

06:21 

06:57 

07:29 

16:55 

17:27 

18:03 

14 

27°07.1 

-19°39.4 

186°55.9 

5.0 

16°25.1 

-9.3 

61.3 

40 

06:14 

06:47 

07:16 

17:08 

17:37 

18:10 

15 

42°06.9 

-19°38.8 

201°20.0 

5.1 

16° 15.7 

-9.4 

61.3 

35 

06:07 

06:38 

07:05 

17:19 

17:46 

18:17 

16 

57°06.8 

-19°38.2 

215°44.1 

5.2 

16°06.3 

-9.5 

61.2 

30 

06:00 

06:29 

06:55 

17:29 

17:55 

18:24 

17 

72°06.6 

-19°37.6 

230°08.4 

5.3 

15°56.7 

-9.6 

61.2 

20 

05:47 

06:14 

06:38 

17:46 

18:09 

18:36 

18 

87°06.4 

-19°37.1 

244° 32.7 

5.3 

15°47.0 

-9.7 

61.2 

10 

05:35 

06:00 

06:22 

18:01 

18:23 

18:49 

19 

102°06.3 

-19°36.5 

258°57.1 

5.4 

15°37.3 

-9.8 

61.2 

0 

05:21 

05:46 

06:08 

18:15 

18:37 

19:03 

20 

117° 06.1 

-19°35.9 

273° 21.5 

5.5 

15°27.4 

-9.9 

61.2 

-10 

05:05 

05:31 

05:54 

18:30 

18:52 

19:18 

21 

132°05.9 

-19°35.3 

287°46.1 

5.6 

15° 17.4 

-10.0 

61.2 

-20 

04:46 

05:15 

05:38 

18:45 

19:09 

19:37 

22 

147°05.8 

-19°34.7 

302° 10.7 

5.7 

15°07.3 

-10.1 

61.2 

-30 

04:22 

04:54 

05:20 

19:03 

19:29 

20:01 

23 

162°05.6 

-19°34.2 

316°35.4 

5.7 

14° 57.1 

-10.2 

61.2 

-35 

04:07 

04:41 

05:10 

19:13 

19:42 

20:16 


SD.—16.3 

d—0.6 

S.D. —16.7 

-40 

03:48 

04:27 

04:58 

19:25 

19:56 

20:34 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

03:24 

02:52 

02:34 

02:13 

01:44 

00:52 

04:09 

03:46 

03:34 

03:21 

03:06 

02:48 

02:25 

04:43 

04:26 

04:17 

04:08 

03:57 

03:45 

03:31 

19:40 

19:57 

20:05 

20:14 

20:25 

20:37 

20:51 

20:14 

20:37 

20:48 

21:01 

21:16 

21:34 

21:56 

20:58 

21:30 

21:47 

22:08 

22:36 

23:23 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

177°05.4 
192°05.3 
207°05.1 
222°04.9 
237° 04.8 

-19°33.6 

-19°33.0 

-19°32.4 

-19°31.8 

-19°31.3 

331°00.2 
345°25.1 
359°50.0 
14° 15.0 
28°40.2 

5.8 

5.9 
6.0 
6.1 
6.2 

14°46.8 
14°36.4 
14°25.9 
14° 15.4 
14°04.7 

-10.3 

-10.4 

-10.5 

-10.6 

-10.7 

61.1 

61.1 

61.1 

61.1 

61.1 









5 

252°04.6 

-19°30.7 

43°05.3 

6.2 

13°54.0 

-10.8 

61.1 








6 

267° 04.5 

-19°30.1 

57° 30.6 

6.3 

13°43.1 

-10.9 

61.0 



Moonrise 



Moonset 


7 

282°04.3 

-19°29.5 

71°56.0 

6.4 

13°32.2 

-11.0 

61.0 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

297° 04.1 

-19°28.9 

86°21.4 

6.5 

13°21.2 

-11.0 

61.0 

72 

15:28 

18:06 

20:21 

11:52 

11:15 

10:55 

9 

312°04.0 

-19°28.3 

100°47.0 

6.6 

13° 10.1 

-11.1 

61.0 

70 

16:12 

18:27 

20:30 

11:07 

10:53 

10:43 

10 

327°03.8 

-19°27.8 

115°12.6 

6.6 

12°59.0 

-11.2 

61.0 

68 

16:41 

18:42 

20:37 

10:37 

10:36 

10:34 

11 

342°03.7 

-19°27.2 

129°38.3 

6.7 

12°47.7 

-11.3 

60.9 

66 

17:02 

18:55 

20:43 

10:14 

10:22 

10:26 

12 

357°03.5 

-19°26.6 

144° 04.0 

6.8 

12°36.4 

-11.4 

60.9 

64 

17:19 

19:05 

20:48 

09:56 

10:10 

10:20 

13 

12°03.3 

-19°26.0 

158°29.9 

6.9 

12°25.0 

-11.4 

60.9 

62 

17:33 

19:14 

20:52 

09:41 

10:00 

10:14 

14 

27°03.2 

-19°25.4 

172°55.8 

7.0 

12° 13.5 

-11.5 

60.9 

60 

17:45 

19:22 

20:56 

09:28 

09:52 

10:09 

15 

42°03.0 

-19°24.8 

187°21.8 

7.1 

12°02.0 

-11.6 

60.8 

58 

17:55 

19:28 

20:59 

09:18 

09:44 

10:05 

16 

57°02.9 

-19°24.2 

201°47.9 

7.1 

11°50.4 

-11.6 

60.8 

56 

18:04 

19:34 

21:02 

09:08 

09:37 

10:01 

17 

72°02.7 

-19°23.6 

216° 14.1 

7.2 

11°38.7 

-11.7 

60.8 

54 

18:12 

19:39 

21:05 

08:60 

09:31 

09:57 

18 

87°02.6 

-19°23.1 

230°40.4 

7.3 

11°27.0 

-11.8 

60.8 

52 

18:19 

19:44 

21:07 

08:52 

09:26 

09:54 

19 

102°02.4 

-19°22.5 

245° 06.7 

7.4 

11°15.2 

-11.8 

60.8 

50 

18:26 

19:48 

21:09 

08:45 

09:21 

09:51 

20 

117°02.2 

-19°21.9 

259°33.2 

7.5 

11°03.3 

-11.9 

60.7 

45 

18:39 

19:58 

21:14 

08:30 

09:10 

09:44 

21 

132°02.1 

-19°21.3 

273° 59.7 

7.5 

10°51.4 

-12.0 

60.7 

40 

18:50 

20:05 

21:18 

08:18 

09:01 

09:39 

22 

147°01.9 

-19°20.7 

288°26.3 

7.6 

10°39.4 

-12.0 

60.7 

35 

18:60 

20:12 

21:21 

08:08 

08:54 

09:34 

23 

162°01.8 

-19°20.1 

302°52.9 

7.7 

10°27.4 

-12.1 

60.6 

30 

19:08 

20:17 

21:24 

07:58 

08:47 

09:30 


SD. —16.3 

d—0.6 

S.D. —16.7 

20 

19:23 

20:27 

21:29 

07:42 

08:35 

09:23 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

19:35 

19:47 

19:58 

20:11 

20:25 

20:33 

20:42 

20:53 

21:06 

21:12 

21:19 

21:26 

21:35 

21:44 

20:36 

20:44 

20:52 

21:01 

21:11 

21:16 

21:23 

21:30 

21:39 

21:43 

21:47 

21:52 

21:58 

22:04 

21:34 

21:38 

21:42 

21:47 

21:52 

21:55 

21:58 

22:02 

22:06 

22:08 

22:11 

22:13 

22:16 

22:19 

07:28 

07:15 

07:02 

06:48 

06:31 

06:22 

06:11 

05:58 

05:42 

05:34 

05:26 

05:17 

05:06 

04:54 

08:24 

08:14 

08:04 

07:54 

07:41 

07:34 

07:26 

07:16 

07:05 

06:59 

06:53 

06:46 

06:39 

06:30 

09:16 

09:10 

09:04 

08:57 

08:50 

08:45 

08:40 

08:34 

08:27 

08:24 

08:20 

08:16 

08:12 

08:06 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

177°01.6 

192°01.5 

207°01.3 

222°01.1 

237°01.0 

252°00.8 

267°00.7 

282°00.5 

297°00.4 

312°00.2 

327°00.1 

341°59.9 

-19° 19.5 
-19°18.9 
-19° 18.3 
-19°17.7 
-19°17.1 
-19°16.5 
-19° 15.9 
-19° 15.3 
-19° 14.7 
-19° 14.1 
-19°13.5 
-19° 12.9 

317 u 19.7 
331°46.5 
346° 13.4 
0°40.4 
15°07.5 
29° 34.6 
44°01.8 
58°29.1 
72°56.5 
87° 23.9 
101°51.5 
116°19.1 

7.8 

7.9 
7.9 
8.0 
8.1 
8.2 
8.3 

8.3 

8.4 

8.5 

8.6 
8.6 

10“ 15.3 
10°03.1 
9°50.9 
9°38.6 
9°26.3 
9°14.0 
9°01.6 
8°49.2 
8°36.7 
8°24.2 
8°11.6 
7°59.0 

-12.1 

-12.2 

-12.2 

-12.3 

-12.3 

-12.4 

-12.4 

-12.5 

-12.5 

-12.5 

-12.6 

-12.6 

60.6 

60.6 

60.6 

60.5 

60.5 

60.5 

60.5 

60.4 

60.4 

60.4 

60.3 

60.3 








12 

356°59.8 

-19° 12.3 

130°46.7 

8.7 

7°46.4 

-12.6 

60.3 








13 

11°59.6 

-19°11.7 

145° 14.5 

8.8 

7° 33.7 

-12.7 

60.2 



Sun 



Moon 


14 

26°59.5 

-19°11.1 

159°42.3 

8.8 

7°21.1 

-12.7 

60.2 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

41°59.3 

-19°10.5 

174° 10.2 

8.9 

7° 08.3 

-12.7 

60.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

56°59.2 

-19°09.9 

188°38.1 

9.0 

6°55.6 

-12.8 

60.2 

22 

11:22 

11:30 

12:11 

01:00 

13:31 

16(97%) 

17 

71°59.0 

-19°09.3 

203°06.1 

9.1 

6°42.8 

-12.8 

60.1 

23 

11:38 

11:46 

12:11 

02:00 

14:29 

17(92%) 

18 

86°58.9 

-19°08.7 

217°34.2 

9.1 

6°30.0 

-12.8 

60.1 

24 

11:54 

12:01 

12:12 

02:57 

15:24 

18(85%) 

19 

101°58.7 

-19°08.1 

232°02.4 

9.2 

6°17.2 

-12.8 

60.1 








20 

116°58.6 

-19°07.5 

246° 30.6 

9.3 

6° 04.3 

-12.9 

60.0 








21 

131°58.4 

-19°06.9 

260°58.9 

9.3 

5°51.5 

-12.9 

60.0 








22 

146°58.3 

-19°06.3 

275°27.3 

9.4 

5°38.6 

-12.9 

60.0 








23 

161°58.1 

-19°05.7 

289°55.7 

9.5 

5°25.7 

-12.9 

59.9 









SD. —16.2 

d—0.6 

S.D.—16.5 
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January 25, 26 ,27 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

124°00.7 

225°55.3 

-20°03.0 

109° 12.0 

6°31.0 

228°35.1 

-22°08.1 

198°40.3 

-22°13.6 

Alpheratz 

357°39.7 

29°11.7 

1 

139°03.2 

240°54.9 

-20°03.4 

124° 12.9 

6°31.7 

243° 37.1 

-22°08.2 

213°42.5 

-22°13.5 

Ankaa 

353°12.1 

-42° 12.5 

2 

154°05.7 

255°54.4 

-20°03.7 

139° 13.8 

6°32.4 

258° 39.1 

-22°08.2 

228°44.6 

-22°13.5 

Schedar 

349°36.4 

56°38.6 

3 

169°08.1 

270°53.9 

-20°04.0 

154° 14.7 

6°33.1 

273°41.0 

-22°08.3 

243°46.8 

-22°13.5 

Diphda 

348°52.1 

-17°53.2 

4 

184° 10.6 

285°53.4 

-20° 04.4 

169°15.6 

6°33.7 

288°43.0 

-22°08.3 

258°48.9 

-22°13.5 

Achernar 

335° 24.0 

-57°08.9 

5 

199°13.1 

300°53.0 

-20°04.7 

184° 16.5 

6°34.4 

303° 45.0 

-22°08.4 

273°51.1 

-22° 13.4 

Hamal 

327°56.5 

23°33.1 

6 

214°15.5 

315°52.5 

-20°05.0 

199° 17.4 

6°35.1 

318°47.0 

-22°08.4 

288°53.3 

-22° 13.4 

Polaris 

315°59.5 

89°20.9 

7 

229° 18.0 

330°52.0 

-20°05.4 

214° 18.3 

6°35.8 

333°48.9 

-22°08.5 

303°55.4 

-22° 13.4 

Akamar 

315°15.3 

-40° 14.1 

8 

244°20.5 

345°51.6 

-20°05.7 

229° 19.2 

6°36.5 

348°50.9 

-22°08.5 

318°57.6 

-22°13.3 

Menkar 

314°11.0 

4°09.7 

9 

259°22.9 

0°51.1 

-20°06.0 

244° 20.1 

6°37.2 

3°52.9 

-22°08.5 

333°59.7 

-22°13.3 

Mirfak 

308°34.7 

49°55.7 

10 

274°25.4 

15°50.6 

-20°06.4 

259°21.0 

6°37.9 

18°54.9 

-22°08.6 

349°01.9 

-22°13.3 

Aldebaran 

290°44.8 

16°32.7 

11 

289°27.9 

30° 50.1 

-20°06.7 

274°21.9 

6°38.6 

33°56.8 

-22°08.6 

4°04.1 

-22°13.3 

Rigel 

281°08.1 

-8°11.1 

12 

304°30.3 

45°49.7 

-20°07.0 

289°22.8 

6°39.3 

48°58.8 

-22°08.7 

19°06.2 

-22°13.2 

Capella 

280°28.4 

46°01.0 

13 

319°32.8 

60°49.2 

-20°07.4 

304° 23.7 

6°40.0 

64°00.8 

-22°08.7 

34°08.4 

-22°13.2 

Bellatrix 

278°27.6 

6°21.8 

14 

334° 35.2 

75°48.7 

-20° 07.7 

319°24.7 

6°40.6 

79° 02.7 

-22°08.8 

49° 10.5 

-22°13.2 

Elnath 

278°07.5 

28°37.3 

15 

349° 37.7 

90° 48.2 

-20°08.0 

334° 25.6 

6°41.3 

94° 04.7 

-22°08.8 

64° 12.7 

-22°13.1 

Alnilam 

275°42.2 

-1°11.6 

16 

4°40.2 

105°47.8 

-20°08.3 

349° 26.5 

6°42.0 

109°06.7 

-22°08.9 

79° 14.9 

-22°13.1 

Betelgeuse 

270°56.9 

7°24.4 

17 

19°42.6 

120°47.3 

-20°08.7 

4°27.4 

6°42.7 

124°08.7 

-22°08.9 

94° 17.0 

-22°13.1 

Canopus 

263°54.0 

-52°42.6 

18 

34°45.1 

135°46.8 

-20°09.0 

19°28.3 

6°43.4 

139° 10.6 

-22°09.0 

109° 19.2 

-22°13.1 

Sirius 

258°29.9 

-16°44.6 

19 

49°47.6 

150°46.3 

-20°09.3 

34°29.2 

6°44.1 

154° 12.6 

-22°09.0 

124°21.4 

-22°13.0 

Adara 

255°09.1 

-29°00.1 

20 

64°50.0 

165°45.8 

-20°09.7 

49°30.1 

6°44.8 

169° 14.6 

-22°09.0 

139°23.5 

-22°13.0 

Procyon 

244°55.3 

5°10.5 

21 

79°52.5 

180° 45.4 

-20° 10.0 

64°31.0 

6°45.5 

184° 16.6 

-22°09.1 

154°25.7 

-22°13.0 

Pollux 

243°22.6 

27°58.7 

22 

94°55.0 

195°44.9 

-20° 10.3 

79°31.9 

6°46.2 

199° 18.5 

-22°09.1 

169°27.8 

-22°13.0 

Avior 

234° 15.8 

-59°34.3 

23 

109°57.4 

210°44.4 

-20° 10.6 

94°32.8 

6°46.8 

214°20.5 

-22°09.2 

184°30.0 

-22°12.9 

Suhail 

222°49.2 

-43°30.6 

Mer.| 

pass.:15:41 

v-0.5 d-0.3 m-4.2 

v0.9 dO.7 m0.8 | 

v2.0 d-0.0 m-1.7 j 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.0 

-69°47.7 


Alphard 

217°52.0 

-8°44.6 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 













C1°9p7 

0 

124 u 59.9 

225 u 43.9 

-20 u 10.9 

109 u 33.7 

6“47.5 

229 u 22.5 

-22 u 09.2 

199 u 32.2 

-22 u 12.9 

uuDne 

±yo ‘to.o 

i onO on it 

Ol jo. 1 

1 A O A "7 A 

1 

140°02.3 

240°43.4 

-20° 11.3 

124°34.6 

6°48.2 

244° 24.5 

-22°09.3 

214°34.3 

-22°12.9 

Denebola 

182 29.5 

14 2.1. 9 

2 

155°04.8 

255°42.9 

-20° 11.6 

139°35.5 

6°48.9 

259° 26.4 

-22°09.3 

229°36.5 

-22°12.8 

Gienah 

175°48.2 

1 700 0/1 ~7 

-17°38.7 

3 

170°07.3 

270°42.5 

-20° 11.9 

154°36.4 

6°49.6 

274° 28.4 

-22° 09.4 

244°38.6 

-22°12.8 

Acrux 

1 (5 U4 .1 

-63° 11.9 

4 

185°09.7 

285°42.0 

-20° 12.2 

169°37.3 

6°50.3 

289° 30.4 

-22°09.4 

259°40.8 

-22°12.8 

Gacrux 

171°56.4 

-57° 12.9 

5 

200° 12.2 

300°41.5 

-20° 12.5 

184°38.2 

6°51.0 

304° 32.4 

-22°09.5 

274°43.0 

-22°12.8 

Alioth 

166° 17.2 

55°51.2 

6 

215°14.7 

315°41.0 

-20° 12.9 

199°39.1 

6°51.7 

319°34.3 

-22°09.5 

289°45.1 

-22° 12.7 

Spica 

158°27.1 

1rnOrrO 

-11°15.5 

/loom a 

7 

230° 17.1 

330°40.5 

-20° 13.2 

214°40.0 

6°52.3 

334° 36.3 

-22°09.5 

304°47.3 

-22°12.7 

Alcaid 

152 55.8 

49 12.9 

8 

245° 19.6 

345°40.0 

-20° 13.5 

229°40.9 

6°53.0 

349° 38.3 

-22° 09.6 

319°49.4 

-22° 12.7 

Hadar 

148°42.4 

1 A O O AO o 

-60°27.5 

9 

260°22.1 

0°39.5 

-20° 13.8 

244°41.9 

6°53.7 

4°40.3 

-22°09.6 

334°51.6 

-22° 12.7 

Menkent 

148 03.0 

-36°27.5 

1 r\0 AC O 

10 

275°24.5 

15°39.1 

-20° 14.1 

259°42.8 

6°54.4 

19°42.3 

-22°09.7 

349°53.8 

-22°12.6 

Arcturus 

145°52.1 

19 U5.3 

11 

290°27.0 

30°38.6 

-20° 14.4 

274° 43.7 

6°55.1 

34°44.2 

-22° 09.7 

4°55.9 

-22°12.6 

Rigil Kent. 

139°46.6 

-60° 54.4 

12 

305°29.5 

45°38.1 

-20° 14.7 

289°44.6 

6°55.8 

49°46.2 

-22°09.8 

19°58.1 

-22°12.6 

Zubenelg. 

137°01.2 

-16°07.1 

13 

320°31.9 

60°37.6 

-20° 15.1 

304° 45.5 

6°56.5 

64°48.2 

-22°09.8 

35°00.3 

-22°12.5 

Kochab 

137°20.3 

1 ncO A"7 o 

74° 04.4 

AC O o A A 

14 

335°34.4 

75°37.1 

-20° 15.4 

319°46.4 

6°57.1 

79° 50.2 

-22°09.9 

50°02.4 

-22°12.5 

Alphecca 

126 U/.9 

1 1 oO Ol o 

26 39.U 

AC O AO A 

15 

350°36.8 

90°36.6 

-20° 15.7 

334° 47.3 

6°57.8 

94° 52.1 

-22°09.9 

65°04.6 

-22°12.5 

Antares 

112 21.8 

-26 28.2 

16 

5°39.3 

105°36.1 

-20° 16.0 

349°48.2 

6°58.5 

109° 54.1 

-22°09.9 

80°06.7 

-22°12.5 

Atria 

107°20.5 

1 AO O AO A 

-69°03.3 

17 

20°41.8 

120°35.6 

-20° 16.3 

4°49.1 

6°59.2 

124°56.1 

-22° 10.0 

95°08.9 

-22° 12.4 

Sa bi k 

102 U8.4 

-15°44.7 

070AC O 

18 

35°44.2 

135°35.1 

-20° 16.6 

19°50.0 

6°59.9 

139°58.1 

-22° 10.0 

110°11.1 

-22° 12.4 

Shaula 

96° 17.0 

r\ /- O AO O 

-37 06.8 

1 A O 0 A O 

19 

50°46.7 

150°34.6 

-20° 16.9 

34°50.9 

7°00.6 

155°00.0 

-22°10.1 

125°13.2 

-22° 12.4 

Rasalhague 

96 03.2 

AaO a a o 

12 32.8 

20 

65°49.2 

165° 34.1 

-20° 17.2 

49°51.8 

7°01.3 

170°02.0 

-22°10.1 

140° 15.4 

-22°12.3 

Eta min 

9U 44.8 

51°29.1 

21 

80°51.6 

180°33.7 

-20° 17.5 

64°52.7 

7°02.0 

185°04.0 

-22° 10.2 

155°17.5 

-22°12.3 

Kaus Aust. 

83° 39.1 

oaOoc o 

-34°22.3 

ooo AO A 

22 

95°54.1 

195°33.2 

-20° 17.8 

79°53.6 

7°02.6 

200°06.0 

-22° 10.2 

170° 19.7 

-22°12.3 

Vega 

80 36.8 

38 48.U 

23 

110°56.6 

210°32.7 

-20° 18.1 

94°54.5 

7°03.3 

215°08.0 

-22° 10.3 

185°21.9 

-22°12.3 

Nunki 

Altair 

75°53.9 

62°04.9 

-26° 16.3 
8°55.1 

Mer.| 

pass.:15:37 

v-0.5 d-0.3 m-4.1 

v0.9 dO.7 m0.8 | 

v2.0 d-0.0 m-1.7 | 

v2.2 dO.O m0.6 

Peacock 

53°13.8 

-56°40.4 





















Deneb 

49°29.3 

45°20.9 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

125 u 59.0 

225 u 32.2 

-20 u 18.4 

109°55.4 

7“04.0 

230“09.9 

-22 u 10.3 

200“24.0 

-22 u 12.2 

Alnair 

27°39.4 

-46°52.3 

1 

141°01.5 

240°31.7 

-20° 18.7 

124°56.3 

7°04.7 

245°11.9 

-22° 10.3 

215°26.2 

-22°12.2 

Fomalhaut 

15°20.1 

-29°31.5 

2 

156°04.0 

255°31.2 

-20° 19.0 

139°57.2 

7°05.4 

260° 13.9 

-22° 10.4 

230°28.4 

-22°12.2 

Scheat 

13°50.0 

28°11.1 

3 

171°06.4 

270° 30.7 

-20° 19.3 

154° 58.1 

7°06.1 

275° 15.9 

-22° 10.4 

245°30.5 

-22°12.2 

Markab 

13°34.8 

15° 18.4 

4 

186°08.9 

285°30.2 

-20° 19.6 

169°59.0 

7°06.7 

290° 17.9 

-22° 10.5 

260°32.7 

-22°12.1 

2019/1/2 

SHA 

Mer.pass 

5 

201°11.3 

300° 29.7 

-20° 19.9 

184°59.9 

7°07.4 

305° 19.8 

-22° 10.5 

275° 34.8 

-22°12.1 


101°54.6 

08:57 

6 

216°13.8 

315°29.2 

-20°20.2 

200°00.8 

7°08.1 

320°21.8 

-22° 10.6 

290°37.0 

-22°12.1 

Mars 

345 0 112 

16:42 

7 

231°16.3 

330° 28.7 

-20°20.5 

215°01.7 

7°08.8 

335°23.8 

-22° 10.6 

305° 39.2 

-22°12.0 

J u piter 

104°34.4 

08:45 

8 

246° 18.7 

345°28.2 

-20°20.8 

230°02.6 

7°09.5 

350°25.8 

-22° 10.7 

320°41.3 

-22°12.0 

Saturn 

74° 39.6 

10:44 

9 

261°21.2 

0°27.7 

-20°21.1 

245° 03.5 

7° 10.2 

5°27.8 

-22° 10.7 

335°43.5 

-22°12.0 




10 

276°23.7 

15°27.2 

-20°21.4 

260° 04.4 

7° 10.9 

20°29.7 

-22° 10.7 

350°45.7 

-22°12.0 

2019/1/2 

SHA 

Mer.pass 

11 

291°26.1 

30°26.7 

-20°21.7 

275°05.3 

7°11.5 

35°31.7 

-22° 10.8 

5°47.8 

-22°11.9 

Venus 

100°44.0 

08:57 

12 

306°28.6 

45°26.2 

-20°22.0 

290°06.2 

7° 12.2 

50°33.7 

-22° 10.8 

20°50.0 

-22°11.9 

Mars 

344° 33.8 

16:41 

13 

321°31.1 

60°25.7 

-20°22.3 

305°07.1 

7° 12.9 

65°35.7 

-22° 10.9 

35°52.1 

-22°11.9 

Jupiter 

104°22.6 

08:41 

14 

336°33.5 

75°25.2 

-20°22.6 

320° 08.1 

7° 13.6 

80°37.7 

-22° 10.9 

50°54.3 

-22°11.8 

Saturn 

74°32.3 

10:40 

15 

351°36.0 

90° 24.7 

-20°22.9 

335°09.0 

7° 14.3 

95°39.6 

-22°11.0 

65°56.5 

-22°11.8 

2019/1/2 

SHA 

Mer.pass 

16 

6°38.4 

105° 24.1 

-20°23.2 

350° 09.9 

7° 15.0 

110°41.6 

-22°11.0 

80°58.6 

-22°11.8 

Venus 

99° 33.1 

08:58 

17 

21°40.9 

120°23.6 

-20°23.5 

5°10.8 

7° 15.6 

125°43.6 

-22°11.0 

96°00.8 

-22°11.8 

Mars 

343° 56.4 

16:39 

18 

36°43.4 

135°23.1 

-20°23.8 

20° 11.7 

7° 16.3 

140°45.6 

-22°11.1 

111°03.0 

-22°11.7 

Jupiter 

104° 10.9 

08:38 

19 

51°45.8 

150°22.6 

-20°24.0 

35°12.6 

7° 17.0 

155°47.6 

-22°11.1 

126°05.1 

-22°11.7 

Saturn 

74° 25.0 

10:37 

20 

66°48.3 

165°22.1 

-20° 24.3 

50° 13.5 

7° 17.7 

170°49.6 

-22°11.2 

141°07.3 

-22°11.7 

1 Horizontal naralax 


21 

81°50.8 

180°21.6 

-20° 24.6 

65°14.4 

7°18.4 

185°51.5 

-22° 11.2 

156°09.5 

-22°11.7 


r 

Venus; 

0.2 

22 

96°53.2 

195°21.1 

-20°24.9 

80° 15.3 

7°19.1 

200°53.5 

-22°11.3 

171°11.6 

-22°11.6 


Mars: 

0.1 

23 

111°55.7 

210°20.6 

-20°25.2 

95°16.2 

7° 19.7 

215°55.5 

-22°11.3 

186°13.8 

-22°11.6 




Mer.| 

pass.:15:33 

v-0.5 d-0.3 m-4.1 | 

v0.9 dO.7 m0.8 | 

v2.0 d-0.0 m-1.7 | 

v2.2 dO.O m0.6 





18 



2019 January 25 to Jan. 27 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

176°58.0 

-19 u 05.1 

304 u 24.2 

9.5 

5 U 12.7 

-12.9 

59.9 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°57.8 

-19°04.5 

318°52.8 

9.6 

4°59.8 

-12.9 

59.9 

72 

07:31 

09:06 

11:45 

12:41 

15:20 

16:56 

2 

206°57.7 

-19°03.8 

333°21.4 

9.7 

4°46.8 

-13.0 

59.8 

70 

07:20 

08:43 

10:22 

14:04 

15:43 

17:06 

3 

221°57.5 

-19°03.2 

347°50.1 

9.7 

4°33.9 

-13.0 

59.8 

68 

07:11 

08:25 

09:44 

14:42 

16:01 

17:15 

4 

236°57.4 

-19°02.6 

2° 18.8 

9.8 

4°20.9 

-13.0 

59.8 

66 

07:04 

08:10 

09:18 

15:08 

16:16 

17:22 

5 

251°57.3 

-19°02.0 

16°47.6 

9.8 

4°07.9 

-13.0 

59.7 

64 

06:58 

07:58 

08:58 

15:28 

16:28 

17:28 

6 

266°57.1 

-19°01.4 

31°16.5 

9.9 

3°54.9 

-13.0 

59.7 

62 

06:52 

07:48 

08:42 

15:44 

16:38 

17:34 

7 

281°57.0 

-19°00.8 

45°45.4 

10.0 

3°41.9 

-13.0 

59.7 

60 

06:47 

07:39 

08:28 

15:58 

16:47 

17:39 

8 

296°56.8 

-19°00.2 

60° 14.4 

10.0 

3°28.9 

-13.0 

59.6 

58 

06:42 

07:31 

08:16 

16:09 

16:55 

17:44 

9 

311°56.7 

-18°59.6 

74°43.4 

10.1 

3°15.9 

-13.0 

59.6 

56 

06:38 

07:24 

08:06 

16:20 

17:02 

17:48 

10 

326°56.5 

-18°58.9 

89° 12.5 

10.1 

3°02.9 

-13.0 

59.5 

54 

06:34 

07:17 

07:57 

16:28 

17:08 

17:52 

11 

341°56.4 

-18°58.3 

103°41.7 

10.2 

2°49.9 

-13.0 

59.5 

52 

06:30 

07:12 

07:49 

16:36 

17:14 

17:55 

12 

356°56.2 

-18°57.7 

118°10.9 

10.2 

2°36.9 

-13.0 

59.5 

50 

06:27 

07:06 

07:42 

16:44 

17:19 

17:59 

13 

11°56.1 

-18°57.1 

132°40.2 

10.3 

2°23.9 

-13.0 

59.4 

45 

06:19 

06:55 

07:27 

16:59 

17:31 

18:06 

14 

26°56.0 

-18°56.5 

147° 09.5 

10.3 

2°10.9 

-13.0 

59.4 

40 

06:12 

06:45 

07:14 

17:11 

17:40 

18:13 

15 

41°55.8 

-18°55.9 

161°38.8 

10.4 

1°57.9 

-13.0 

59.4 

35 

06:06 

06:36 

07:03 

17:22 

17:49 

18:20 

16 

56°55.7 

-18°55.2 

176°08.3 

10.4 

1°44.9 

-13.0 

59.3 

30 

05:59 

06:28 

06:54 

17:32 

17:57 

18:26 

17 

71°55.5 

-18°54.6 

190°37.7 

10.5 

1°31.9 

-13.0 

59.3 

20 

05:47 

06:14 

06:37 

17:48 

18:11 

18:38 

18 

86°55.4 

-18°54.0 

205°07.2 

10.5 

1°18.9 

-13.0 

59.3 

10 

05:35 

06:00 

06:23 

18:02 

18:25 

18:50 

19 

101°55.2 

-18°53.4 

219°36.8 

10.6 

1°06.0 

-13.0 

59.2 

0 

05:22 

05:47 

06:09 

18:16 

18:38 

19:03 

20 

116°55.1 

-18°52.8 

234°06.4 

10.6 

0°53.0 

-13.0 

59.2 

-10 

05:07 

05:33 

05:55 

18:30 

18:52 

19:18 

21 

131°55.0 

-18°52.1 

248°36.1 

10.7 

0°40.1 

-12.9 

59.1 

-20 

04:49 

05:17 

05:40 

18:45 

19:08 

19:36 

22 

146°54.8 

-18°51.5 

263°05.8 

10.7 

0°27.1 

-12.9 

59.1 

-30 

04:25 

04:57 

05:23 

19:02 

19:28 

19:59 

23 

161°54.7 

-18°50.9 

277°35.5 

10.8 

0°14.2 

-12.9 

59.1 

-35 

04:11 

04:45 

05:13 

19:12 

19:40 

20:14 


SD. —16.2 

d—0.6 

S.D.—16.3 

-40 

03:53 

04:31 

05:01 

19:23 

19:54 

20:31 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

03:30 

02:59 

02:43 

02:23 

01:57 

01:17 

04:13 

03:51 

03:41 

03:28 

03:14 

02:57 

02:36 

04:48 

04:31 

04:23 

04:14 

04:04 

03:52 

03:39 

19:37 

19:53 

20:01 

20:10 

20:20 

20:31 

20:44 

20:11 

20:32 

20:43 

20:55 

21:09 

21:26 

21:47 

20:54 

21:24 

21:40 

21:60 

22:25 

23:02 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

176°54.5 

191°54.4 

206°54.3 

221°54.1 

236°54.0 

-18°50.3 

-18°49.6 

-18°49.0 

-18°48.4 

-18°47.8 

292°05.3 

306°35.2 

321°05.0 

335°35.0 

350°04.9 

10.8 

10.9 

10.9 

10.9 

11.0 

0°01.3 

-0°11.6 

-0°24.4 

-0°37.3 

-0°50.1 

-12.9 

-12.9 

-12.9 

-12.8 

-12.8 

59.0 

59.0 

59.0 

58.9 

58.9 









5 

251°53.9 

-18°47.1 

4°34.9 

11.0 

-1°02.9 

-12.8 

58.9 








6 

266°53.7 

-18°46.5 

19°04.9 

11.1 

-1°15.7 

-12.8 

58.8 



Moonrise 



Moonset 


7 

281°53.6 

-18°45.9 

33°35.0 

11.1 

-1°28.5 

-12.7 

58.8 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

296°53.4 

-18°45.3 

48°05.1 

11.1 

-1°41.2 

-12.7 

58.7 

72 

22:26 

— 

00:26 

10:38 

10:24 

10:08 

9 

311°53.3 

-18°44.6 

62°35.3 

11.2 

-1°53.9 

-12.7 

58.7 

70 

22:26 

— 

00:18 

10:35 

10:27 

10:18 

10 

326°53.2 

-18°44.0 

77°05.5 

11.2 

-2°06.6 

-12.7 

58.7 

68 

22:27 

— 

00:12 

10:32 

10:29 

10:26 

11 

341°53.0 

-18°43.4 

91°35.7 

11.2 

-2°19.2 

-12.6 

58.6 

66 

22:27 

— 

00:06 

10:29 

10:31 

10:33 

12 

356°52.9 

-18°42.7 

106°05.9 

11.3 

-2°31.9 

-12.6 

58.6 

64 

22:27 

— 

00:02 

10:27 

10:33 

10:39 

13 

11°52.8 

-18°42.1 

120°36.2 

11.3 

-2°44.5 

-12.6 

58.6 

62 

22:27 

23:58 


10:25 

10:35 

10:45 

14 

26°52.6 

-18°41.5 

135°06.5 

11.3 

-2°57.0 

-12.5 

58.5 

60 

22:27 

23:55 


10:23 

10:36 

10:49 

15 

41°52.5 

-18°40.9 

149°36.9 

11.4 

-3°09.6 

-12.5 

58.5 

58 

22:27 

23:52 

— 

10:22 

10:37 

10:53 

16 

56°52.4 

-18°40.2 

164°07.2 

11.4 

-3°22.1 

-12.5 

58.4 

56 

22:27 

23:50 

— 

10:20 

10:39 

10:57 

17 

71°52.2 

-18°39.6 

178°37.6 

11.4 

-3°34.5 

-12.4 

58.4 

54 

22:28 

23:47 


10:19 

10:40 

10:60 

18 

86°52.1 

-18°39.0 

193°08.1 

11.4 

-3°47.0 

-12.4 

58.4 

52 

22:28 

23:45 

— 

10:18 

10:41 

11:03 

19 

101°52.0 

-18°38.3 

207°38.5 

11.5 

-3°59.4 

-12.4 

58.3 

50 

22:28 

23:43 

— 

10:17 

10:41 

11:05 

20 

116°51.8 

-18°37.7 

222°09.0 

11.5 

-4°11.7 

-12.3 

58.3 

45 

22:28 

23:39 

— 

10:15 

10:43 

11:11 

21 

131°51.7 

-18°37.0 

236°39.5 

11.5 

-4°24.0 

-12.3 

58.3 

40 

22:28 

23:36 

— 

10:13 

10:45 

11:16 

22 

146°51.6 

-18°36.4 

251°10.0 

11.5 

-4°36.3 

-12.3 

58.2 

35 

22:28 

23:33 

— 

10:11 

10:46 

11:20 

23 

161°51.4 

-18°35.8 

265°40.6 

11.6 

-4°48.6 

-12.2 

58.2 

30 

22:28 

23:30 

— 

10:10 

10:47 

11:24 


SD. —16.2 

d—0.6 

S.D.—16.1 

20 

22:29 

23:26 


10:07 

10:49 

11:30 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

22:29 

22:29 

22:29 

22:30 

22:30 

22:30 

22:31 

22:31 

22:31 

22:31 

22:32 

22:32 

22:32 

22:32 

23:22 

23:18 

23:15 

23:11 

23:07 

23:05 

23:02 

22:59 

22:55 

22:53 

22:52 

22:49 

22:47 

22:45 

- : - 

10:05 

10:03 

10:00 

09:58 

09:55 

09:54 

09:52 

09:50 

09:47 

09:46 

09:44 

09:43 

09:41 

09:40 

10:51 

10:53 

10:54 

10:56 

10:58 

10:59 

11:01 

11:02 

11:04 

11:05 

11:06 

11:07 

11:08 

11:09 

11:36 

11:42 

11:47 

11:53 

11:59 

12:03 

12:07 

12:12 

12:18 

12:21 

12:24 

12:28 

12:31 

12:36 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

23:60 

23:52 

23:44 

23:39 

23:33 

23:27 

23:19 

23:16 

23:12 

23:08 

23:03 

22:58 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

176°51.3 

191°51.2 

206°51.0 

221°50.9 

236°50.8 

251°50.7 

266°50.5 

281°50.4 

296°50.3 

311°50.1 

326°50.0 

341°49.9 

-18 u 35.1 

-18°34.5 

-18°33.9 

-18°33.2 

-18°32.6 

-18°31.9 

-18°31.3 

-18°30.7 

-18°30.0 

-18°29.4 

-18°28.7 

-18°28.1 

280 u 11.2 
294°41.8 
309° 12.4 
323°43.0 
338° 13.7 
352°44.4 

7° 15.1 
21°45.8 
36° 16.5 
50°47.2 
65° 18.0 
79°48.8 

11.6 

11.6 

11.6 

11.7 

11.7 

11.7 

11.7 

11.7 

11.7 

11.8 
11.8 
11.8 

-5°00.8 

-5°12.9 

-5°25.0 

-5°37.1 

-5°49.2 

-6°01.1 

-6°13.1 

-6°25.0 

-6°36.8 

-6°48.6 

-7°00.3 

-7°12.0 

-12.2 

-12.1 

-12.1 

-12.1 

-12.0 

-12.0 

-11.9 

-11.9 

-11.8 

-11.8 

-11.7 

-11.7 

58.1 

58.1 

58.1 

58.0 

58.0 

58.0 

57.9 

57.9 

57.8 

57.8 

57.8 

57.7 








12 

356°49.8 

-18°27.4 

94° 19.6 

11.8 

-7°23.7 

-11.6 

57.7 








13 

11°49.6 

-18°26.8 

108°50.4 

11.8 

-7°35.3 

-11.6 

57.7 



Sun 



Moon 


14 

26°49.5 

-18°26.1 

123°21.2 

11.8 

-7°46.8 

-11.5 

57.6 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

41°49.4 

-18°25.5 

137°52.0 

11.8 

-7°58.3 

-11.5 

57.6 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

56°49.3 

-18°24.9 

152°22.8 

11.8 

-8°09.7 

-11.4 

57.6 

25 

12:08 

12:15 

12:12 

03:50 

16:16 

19(75%) 

17 

71°49.1 

-18°24.2 

166°53.7 

11.8 

-8°21.1 

-11.3 

57.5 

26 

12:22 

12:28 

12:12 

04:41 

17:05 

20(65%) 

18 

86°49.0 

-18°23.6 

181°24.5 

11.9 

-8°32.4 

-11.3 

57.5 

27 

12:35 

12:41 

12:12 

05:30 

17:54 

21(54%) 

19 

101°48.9 

-18°22.9 

195°55.4 

11.9 

-8°43.7 

-11.2 

57.5 








20 

116°48.8 

-18°22.3 

210°26.2 

11.9 

-8°54.9 

-11.2 

57.4 








21 

131°48.6 

-18°21.6 

224°57.1 

11.9 

-9°06.0 

-11.1 

57.4 








22 

146°48.5 

-18°21.0 

239°28.0 

11.9 

-9°17.1 

-11.1 

57.3 








23 

161°48.4 

-18°20.3 

253°58.9 

11.9 

-9°28.2 

-11.0 

57.3 









SD. —16.2 

d—0.6 

S.D. —15.9 
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January 28, 29 

Aries 

,30 (Mon., Tue., 

Venus 

Wed.) 

Mars 

Jupiter 

Satu 

rn 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

126°58.2 

225°20.1 

-20°25.5 

110° 17.1 

7°20.4 

230°57.5 

-22° 11.4 

201°15.9 

-22°11.6 

1 

142°00.6 

240° 19.6 

-20°25.8 

125°18.0 

7°21.1 

245°59.5 

-22° 11.4 

216°18.1 

-22°11.5 

2 

157°03.1 

255° 19.1 

-20°26.0 

140° 18.9 

7°21.8 

261°01.4 

-22° 11.4 

231°20.3 

-22°11.5 

3 

172°05.6 

270° 18.6 

-20°26.3 

155°19.8 

7°22.5 

276°03.4 

-22°11.5 

246°22.4 

-22°11.5 

4 

187° 08.0 

285° 18.0 

-20°26.6 

170°20.7 

7°23.2 

291°05.4 

-22°11.5 

261°24.6 

-22°11.5 

5 

202° 10.5 

300° 17.5 

-20°26.9 

185°21.6 

7°23.8 

306°07.4 

-22°11.6 

276°26.8 

-22°11.4 

6 

217° 12.9 

315° 17.0 

-20°27.2 

200°22.5 

7°24.5 

321°09.4 

-22°11.6 

291°28.9 

-22°11.4 

7 

232° 15.4 

330° 16.5 

-20°27.4 

215°23.4 

7°25.2 

336° 11.4 

-22°11.7 

306°31.1 

-22°11.4 

8 

247° 17.9 

345° 16.0 

-20°27.7 

230°24.3 

7°25.9 

351° 13.3 

-22°11.7 

321°33.3 

-22°11.3 

9 

262°20.3 

0° 15.5 

-20°28.0 

245°25.2 

7°26.6 

6°15.3 

-22°11.7 

336°35.4 

-22°11.3 

10 

277° 22.8 

15°15.0 

-20°28.3 

260°26.1 

7°27.3 

21° 17.3 

-22°11.8 

351°37.6 

-22°11.3 

11 

292°25.3 

30° 14.4 

-20°28.5 

275°27.0 

7°27.9 

36° 19.3 

-22°11.8 

6°39.7 

-22°11.3 

12 

307° 27.7 

45°13.9 

-20°28.8 

290°27.9 

7°28.6 

51°21.3 

-22°11.9 

21°41.9 

-22°11.2 

13 

322°30.2 

60° 13.4 

-20°29.1 

305°28.8 

7°29.3 

66°23.3 

-22°11.9 

36°44.1 

-22°11.2 

14 

337° 32.7 

75° 12.9 

-20°29.4 

320°29.7 

7°30.0 

81°25.3 

-22° 12.0 

51°46.2 

-22°11.2 

15 

352°35.1 

90° 12.4 

-20°29.6 

335°30.6 

7°30.7 

96°27.2 

-22° 12.0 

66°48.4 

-22°11.2 

16 

7°37.6 

105° 11.9 

-20°29.9 

350°31.5 

7°31.3 

111°29.2 

-22° 12.0 

81°50.6 

-22°11.1 

17 

22°40.1 

120° 11.3 

-20°30.2 

5°32.4 

7°32.0 

126°31.2 

-22°12.1 

96°52.7 

-22°11.1 

18 

37°42.5 

135°10.8 

-20°30.5 

20°33.3 

7°32.7 

141°33.2 

-22°12.1 

111°54.9 

-22°11.1 

19 

52°45.0 

150° 10.3 

-20°30.7 

35°34.2 

7°33.4 

156°35.2 

-22° 12.2 

126°57.1 

-22°11.0 

20 

67°47.4 

165°09.8 

-20°31.0 

50°35.1 

7°34.1 

171°37.2 

-22° 12.2 

141°59.2 

-22°11.0 

21 

82°49.9 

180°09.3 

-20°31.3 

65°36.0 

7°34.7 

186°39.2 

-22° 12.2 

157°01.4 

-22°11.0 

22 

97°52.4 

195°08.7 

-20°31.5 

80°36.9 

7°35.4 

201°41.1 

-22° 12.3 

172°03.6 

-22°11.0 

23 

112°54.8 

210°08.2 

-20°31.8 

95°37.8 

7°36.1 

216°43.1 

-22° 12.3 

187°05.7 

-22°10.9 

Mer.j 

ass.:15:29 

v-0.5 d-0.2 

m-4.1 

v0.9 dO.7 m0.8 

v2.0 d-0.0 

m-1.7 

v2.2 dO.O m0.6 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

127 u 57.3 

225“07.7 

-20 u 32.1 

110“38.7 

7 U 36.8 

231 u 45.1 

-22 u 12.4 

202 u 07.9 

-22 u 10.9 

1 

142°59.8 

240°07.2 

-20°32.3 

125°39.6 

7°37.5 

246° 47.1 

-22° 12.4 

217°10.1 

-22°10.9 

2 

158°02.2 

255°06.7 

-20°32.6 

140°40.5 

7°38.1 

261°49.1 

-22° 12.5 

232° 12.2 

-22°10.8 

3 

173° 04.7 

270° 06.1 

-20°32.8 

155°41.4 

7°38.8 

276°51.1 

-22° 12.5 

247° 14.4 

-22°10.8 

4 

188°07.2 

285°05.6 

-20°33.1 

170°42.3 

7°39.5 

291°53.1 

-22° 12.5 

262° 16.5 

-22°10.8 

5 

203°09.6 

300°05.1 

-20°33.4 

185°43.2 

7°40.2 

306°55.1 

-22° 12.6 

277° 18.7 

-22°10.8 

6 

218° 12.1 

315°04.6 

-20°33.6 

200° 44.1 

7°40.9 

321°57.0 

-22° 12.6 

292°20.9 

-22°10.7 

7 

233° 14.5 

330° 04.0 

-20°33.9 

215°45.0 

7°41.5 

336°59.0 

-22° 12.7 

307°23.0 

-22°10.7 

8 

248° 17.0 

345°03.5 

-20°34.1 

230°45.9 

7°42.2 

352°01.0 

-22° 12.7 

322°25.2 

-22°10.7 

9 

263° 19.5 

0°03.0 

-20°34.4 

245°46.8 

7°42.9 

7°03.0 

-22° 12.8 

337°27.4 

-22°10.6 

10 

278°21.9 

15°02.4 

-20°34.7 

260°47.7 

7°43.6 

22°05.0 

-22° 12.8 

352°29.5 

-22°10.6 

11 

293° 24.4 

30°01.9 

-20°34.9 

275°48.6 

7°44.3 

37° 07.0 

-22° 12.8 

7°31.7 

-22°10.6 

12 

308°26.9 

45°01.4 

-20°35.2 

290°49.5 

7°44.9 

52°09.0 

-22° 12.9 

22°33.9 

-22°10.6 

13 

323°29.3 

60°00.9 

-20°35.4 

305°50.4 

7°45.6 

67° 11.0 

-22° 12.9 

37°36.0 

-22°10.5 

14 

338°31.8 

75°00.3 

-20°35.7 

320°51.2 

7°46.3 

82° 12.9 

-22° 13.0 

52°38.2 

-22°10.5 

15 

353° 34.3 

89°59.8 

-20°35.9 

335°52.1 

7°47.0 

97° 14.9 

-22° 13.0 

67°40.4 

-22°10.5 

16 

8°36.7 

104°59.3 

-20°36.2 

350°53.0 

7°47.7 

112° 16.9 

-22° 13.0 

82°42.5 

-22°10.5 

17 

23°39.2 

119°58.7 

-20°36.4 

5°53.9 

7°48.3 

127° 18.9 

-22°13.1 

97°44.7 

-22°10.4 

18 

38°41.7 

134°58.2 

-20°36.7 

20°54.8 

7°49.0 

142°20.9 

-22°13.1 

112°46.9 

-22°10.4 

19 

53°44.1 

149°57.7 

-20°36.9 

35°55.7 

7°49.7 

157°22.9 

-22° 13.2 

127°49.0 

-22°10.4 

20 

68°46.6 

164°57.1 

-20°37.2 

50°56.6 

7°50.4 

172°24.9 

-22° 13.2 

142°51.2 

-22°10.3 

21 

83°49.0 

179°56.6 

-20°37.4 

65°57.5 

7°51.1 

187°26.9 

-22° 13.3 

157°53.4 

-22°10.3 

22 

98°51.5 

194°56.1 

-20°37.7 

80°58.4 

7°51.7 

202°28.9 

-22° 13.3 

172°55.5 

-22°10.3 

23 

113°54.0 

209°55.5 

-20°37.9 

95°59.3 

7°52.4 

217°30.9 

-22° 13.3 

187°57.7 

-22°10.3 


Mer.j 

ass.:15:25 

v-0.5 d-0.3 

m-4.1 

v0.9 dO.7 m0.8 

v2.0 d-0.0 

m-1.7 

v2.2 dO.O m0.6 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

128°56.4 

224°55.0 

-20“38.2 

111°00.2 

7“53.1 

232“32.8 

-22°13.4 

202°59.9 

-22° 10.2 

1 

143°58.9 

239°54.5 

-20°38.4 

126°01.1 

7°53.8 

247° 34.8 

-22° 13.4 

218°02.0 

-22°10.2 

2 

159°01.4 

254°53.9 

-20°38.7 

141°02.0 

7°54.4 

262°36.8 

-22° 13.5 

233°04.2 

-22°10.2 

3 

174°03.8 

269°53.4 

-20°38.9 

156°02.9 

7°55.1 

277°38.8 

-22° 13.5 

248°06.4 

-22°10.1 

4 

189°06.3 

284°52.9 

-20°39.1 

171°03.8 

7°55.8 

292°40.8 

-22° 13.5 

263°08.5 

-22°10.1 

5 

204°08.8 

299°52.3 

-20°39.4 

186°04.7 

7°56.5 

307°42.8 

-22° 13.6 

278° 10.7 

-22°10.1 

6 

219° 11.2 

314°51.8 

-20°39.6 

201°05.6 

7°57.1 

322°44.8 

-22° 13.6 

293° 12.9 

-22°10.1 

7 

234° 13.7 

329°51.2 

-20°39.9 

216°06.5 

7°57.8 

337°46.8 

-22° 13.7 

308° 15.0 

-22°10.0 

8 

249° 16.2 

344° 50.7 

-20°40.1 

231°07.4 

7°58.5 

352°48.8 

-22° 13.7 

323° 17.2 

-22°10.0 

9 

264° 18.6 

359°50.2 

-20°40.3 

246°08.3 

7°59.2 

7°50.8 

-22° 13.7 

338° 19.4 

-22°10.0 

10 

279°21.1 

14°49.6 

-20°40.6 

261°09.2 

7°59.9 

22°52.8 

-22° 13.8 

353°21.5 

-22°09.9 

11 

294°23.5 

29°49.1 

-20°40.8 

276°10.1 

8°00.5 

37°54.8 

-22° 13.8 

8°23.7 

-22°09.9 

12 

309°26.0 

44°48.6 

-20°41.0 

291°11.0 

8°01.2 

52°56.7 

-22° 13.9 

23°25.9 

-22°09.9 

13 

324° 28.5 

59°48.0 

-20°41.3 

306°11.9 

8°01.9 

67°58.7 

-22° 13.9 

38°28.0 

-22°09.9 

14 

339°30.9 

74° 47.5 

-20°41.5 

321°12.8 

8°02.6 

83°00.7 

-22° 14.0 

53°30.2 

-22°09.8 

15 

354° 33.4 

89°46.9 

-20°41.7 

336°13.7 

8°03.2 

98°02.7 

-22° 14.0 

68°32.4 

-22°09.8 

16 

9°35.9 

104° 46.4 

-20°42.0 

351°14.6 

8°03.9 

113°04.7 

-22° 14.0 

83° 34.5 

-22°09.8 

17 

24°38.3 

119°45.8 

-20°42.2 

6°15.5 

8°04.6 

128°06.7 

-22° 14.1 

98°36.7 

-22°09.7 

18 

39°40.8 

134°45.3 

-20°42.4 

21° 16.4 

8°05.3 

143°08.7 

-22° 14.1 

113°38.9 

-22°09.7 

19 

54° 43.3 

149°44.8 

-20°42.7 

36° 17.2 

8°05.9 

158° 10.7 

-22° 14.2 

128°41.0 

-22°09.7 

20 

69°45.7 

164° 44.2 

-20°42.9 

51°18.1 

8°06.6 

173° 12.7 

-22° 14.2 

143°43.2 

-22°09.7 

21 

84°48.2 

179°43.7 

-20°43.1 

66°19.0 

8°07.3 

188° 14.7 

-22° 14.2 

158°45.4 

-22°09.6 

22 

99°50.7 

194°43.1 

-20°43.3 

81°19.9 

8°08.0 

203° 16.7 

-22° 14.3 

173°47.5 

-22°09.6 

23 

114°53.1 

209°42.6 

-20°43.6 

96°20.8 

8°08.6 

218° 18.7 

-22° 14.3 

188°49.7 

-22°09.6 

Mer.j 

ass.:15:21 

v-0.5 d-0.2 

m-4.1 

v0.9 dO.7 m0.9 

v2.0 d-0.0 

m-1.7 

v2.2 dO.O m0.6 


Stars 



SHA 

Dec 

Alpheratz 

357°39.7 

29°11.7 

Ankaa 

353°12.1 

-42° 12.5 

Schedar 

349°36.4 

56°38.6 

Diphda 

348°52.1 

-17°53.2 

Achernar 

335° 24.1 

-57°08.8 

Hamal 

327°56.5 

23°33.1 

Polaris 

316°00.8 

89°20.9 

Akamar 

315°15.4 

-40° 14.1 

Menkar 

314°11.0 

4°09.7 

Mirfak 

308°34.7 

49°55.7 

Aldebaran 

290°44.8 

16°32.7 

Rigel 

281°08.1 

-8°11.1 

Capella 

280°28.5 

46°01.0 

Bellatrix 

278°27.6 

6°21.8 

Elnath 

278°07.5 

28°37.3 

Alnilam 

275°42.2 

-1°11.6 

Betelgeuse 

270°56.9 

7°24.4 

Canopus 

263°54.0 

-52°42.7 

Sirius 

258°29.9 

-16°44.6 

Adara 

255°09.2 

-29°00.1 

Procyon 

244°55.3 

5°10.5 

Pollux 

243°22.6 

27°58.7 

Avior 

234° 15.8 

-59°34.3 

Suhail 

222°49.2 

-43°30.6 

Miaplacidus 

221°38.0 

-69°47.7 

Alphard 

217°52.0 

-8°44.6 

Regulus 

207°39.1 

11°52.3 

Dubhe 

193°46.5 

61°38.7 

Denebola 

182°29.5 

14°27.9 

Gienah 

175°48.1 

-17°38.8 

Acrux 

173°04.7 

-63°11.9 

Gacrux 

171°56.3 

-57° 12.9 

Alioth 

166° 17.2 

55°51.2 

Spica 

158°27.1 

-11°15.5 

Alcaid 

152°55.8 

49° 12.9 

Hadar 

148°42.4 

-60°27.5 

Menkent 

148°03.0 

-36°27.5 

Arcturus 

145°52.1 

19°05.2 

Rigil Kent. 

139°46.5 

-60° 54.4 

Zubenelg. 

137°01.2 

-16°07.1 

Kochab 

137°20.3 

74°04.4 

Alphecca 

126°07.9 

26°39.0 

Antares 

112°21.7 

-26°28.2 

Atria 

107°20.4 

-69°03.3 

Sabik 

102°08.4 

-15°44.7 

Shaula 

96° 17.0 

-37°06.8 

Rasalhague 

96°03.2 

12°32.8 

Etamin 

90°44.8 

51°29.1 

Kaus Aust. 

83°39.1 

-34°22.3 

Vega 

80°36.8 

38°48.0 

Nunki 

75°53.9 

-26° 16.3 

Altair 

62°04.9 

8°55.1 

Peacock 

53°13.8 

-56°40.4 

Deneb 

49°29.3 

45°20.9 

Enif 

33°43.7 

9°57.7 

Alnair 

27°39.4 

-46°52.3 

Fomalhaut 

15°20.1 

-29°31.5 

Scheat 

13°50.0 

28°11.1 

Markab 

13°34.8 

15° 18.4 

2019/1/2 

SHA 

Mer.pass 

Venus 

98°21.9 

08:59 

Mars 

343° 18.9 

16:38 

Jupiter 

103°59.3 

08:35 

Saturn 

74° 17.8 

10:33 

2019/1/2 

SHA 

Mer.pass 

Venus 

97° 10.4 

08:60 

Mars 

342°41.4 

16:36 

Jupiter 

103°47.8 

08:32 

Saturn 

74° 10.6 

10:30 

2019/1/3 

SHA 

Mer.pass 

Venus 

95°58.6 

09:01 

Mars 

342°03.8 

16:35 

Jupiter 

103°36.4 

08:29 

Saturn 

74°03.4 

10:27 


Horizontal paralax 


Venus: 

0.2 

Mars: 

0.1 


20 



2019 January 28 to Jan. 30 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

176 u 48.3 

-18 u 19.7 

268 u 29.8 

11.9 

-9 U 39.1 

-10.9 

57.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°48.1 

-18°19.0 

283°00.6 

11.9 

-9°50.0 

-10.9 

57.2 

72 

07:21 

08:53 

10:58 

13:29 

15:34 

17:07 

2 

206°48.0 

-18°18.4 

297°31.5 

11.9 

-10°00.9 

-10.8 

57.2 

70 

07:12 

08:32 

10:04 

14:23 

15:55 

17:16 

3 

221°47.9 

-18°17.7 

312°02.4 

11.9 

-10°11.7 

-10.8 

57.2 

68 

07:04 

08:16 

09:31 

14:56 

16:12 

17:23 

4 

236°47.8 

-18°17.0 

326°33.3 

11.9 

-10°22.4 

-10.7 

57.1 

66 

06:57 

08:02 

09:08 

15:19 

16:25 

17:30 

5 

251°47.7 

-18°16.4 

341°04.2 

11.9 

-10°33.0 

-10.6 

57.1 

64 

06:52 

07:51 

08:49 

15:38 

16:36 

17:36 

6 

266°47.5 

-18°15.7 

355°35.1 

11.9 

-10°43.6 

-10.6 

57.1 

62 

06:46 

07:41 

08:34 

15:53 

16:46 

17:41 

7 

281°47.4 

-18°15.1 

10°06.0 

11.9 

-10°54.2 

-10.5 

57.0 

60 

06:42 

07:33 

08:21 

16:06 

16:54 

17:45 

8 

296°47.3 

-18°14.4 

24°36.9 

11.9 

-11°04.6 

-10.4 

57.0 

58 

06:38 

07:26 

08:10 

16:16 

17:01 

17:49 

9 

311°47.2 

-18°13.8 

39°07.8 

11.9 

-11°15.0 

-10.4 

57.0 

56 

06:34 

07:19 

08:01 

16:26 

17:08 

17:53 

10 

326°47.1 

-18°13.1 

53°38.7 

11.9 

-11°25.3 

-10.3 

56.9 

54 

06:30 

07:13 

07:53 

16:34 

17:14 

17:57 

11 

341°46.9 

-18°12.5 

68°09.6 

11.9 

-11°35.6 

-10.2 

56.9 

52 

06:27 

07:08 

07:45 

16:42 

17:19 

17:60 

12 

356°46.8 

-18°11.8 

82°40.5 

11.9 

-11°45.8 

-10.2 

56.9 

50 

06:24 

07:03 

07:38 

16:49 

17:24 

18:03 

13 

11°46.7 

-18°11.1 

97°11.4 

11.9 

-11°55.9 

-10.1 

56.8 

45 

06:17 

06:52 

07:24 

17:03 

17:35 

18:10 

14 

26°46.6 

-18°10.5 

111°42.3 

11.9 

-12°06.0 

-10.0 

56.8 

40 

06:10 

06:43 

07:12 

17:15 

17:44 

18:16 

15 

41°46.5 

-18°09.8 

126°13.2 

11.9 

-12° 15.9 

-9.9 

56.8 

35 

06:04 

06:34 

07:01 

17:25 

17:52 

18:23 

16 

56°46.3 

-18°09.2 

140°44.1 

11.9 

-12°25.8 

-9.9 

56.7 

30 

05:58 

06:27 

06:52 

17:34 

17:60 

18:28 

17 

71°46.2 

-18°08.5 

155°15.0 

11.9 

-12°35.7 

-9.8 

56.7 

20 

05:47 

06:13 

06:36 

17:50 

18:13 

18:40 

18 

86°46.1 

-18°07.8 

169°45.8 

11.9 

-12°45.4 

-9.7 

56.7 

10 

05:35 

06:01 

06:23 

18:04 

18:26 

18:51 

19 

101°46.0 

-18°07.2 

184° 16.7 

11.9 

-12°55.1 

-9.7 

56.6 

0 

05:23 

05:48 

06:10 

18:17 

18:38 

19:04 

20 

116°45.9 

-18°06.5 

198°47.6 

11.9 

-13°04.7 

-9.6 

56.6 

-10 

05:08 

05:34 

05:56 

18:30 

18:52 

19:18 

21 

131°45.8 

-18°05.8 

213°18.4 

11.8 

-13° 14.3 

-9.5 

56.6 

-20 

04:51 

05:19 

05:42 

18:44 

19:07 

19:35 

22 

146°45.6 

-18°05.2 

227°49.3 

11.8 

-13°23.7 

-9.4 

56.5 

-30 

04:29 

04:60 

05:26 

19:00 

19:26 

19:57 

23 

161°45.5 

-18°04.5 

242° 20.1 

11.8 

-13°33.1 

-9.4 

56.5 

-35 

04:14 

04:48 

05:16 

19:10 

19:37 

20:11 


SD. —16.2 

Q_ 

II 

o 

S.D. —15.6 

-40 

03:57 

04:35 

05:05 

19:21 

19:51 

20:28 


-45 

03:35 

04:18 

04:52 

19:33 

20:07 

20:49 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

03:06 

03:57 

04:36 

19:49 

20:28 

21:18 











rv2.A7 

DA-DR 

1 Q-R7 

on-oR 

01 RR 

0 

176°45.4 

-18°03.9 

256°50.9 

11.8 

-13°42.4 

-9.3 

56.5 

-0^ 

UZ.D J. 


U*t.ZO 

±y .o 1 

zu.oo 

Z A. jj 

1 

191°45.3 

-18°03.2 

271°21.7 

11.8 

-13°51.7 

-9.2 

56.5 

-54 

02:33 

03:35 

04:20 

20:05 

20:49 

21:51 

2 

206°45.2 

-18°02.5 

285°52.6 

11.8 

-14°00.8 

-9.1 

56.4 

-56 

02:09 

03:22 

04:10 

20:14 

21:02 

22:14 

3 

221°45.1 

-18°01.9 

300°23.4 

11.8 

-14°09.9 

-9.0 

56.4 

-58 

01:37 

03:06 

03:60 

20:25 

21:18 

22:44 

4 

236°45.0 

-18°01.2 

314°54.2 

11.8 

-14° 18.9 

-9.0 

56.4 

-60 

— 

02:47 

03:47 

20:37 

21:37 


5 

251°44.8 

-18°00.5 

329°24.9 

11.8 

-14°27.9 

-8.9 

56.3 








6 

266°44.7 

-17°59.8 

343°55.7 

11.8 

-14°36.7 

-8.8 

56.3 



Moonrise 



Moonset 


7 

281°44.6 

-17°59.2 

358°26.5 

11.8 

-14°45.5 

-8.7 

56.3 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

296°44.5 

-17°58.5 

12°57.2 

11.7 

-14° 54.1 

-8.6 

56.2 

72 

02:26 

04:33 

— 

09:50 

09:24 

— 

9 

311°44.4 

-17°57.8 

27°28.0 

11.7 

-15°02.7 

-8.6 

56.2 

70 

02:08 

04:00 

05:60 

10:09 

09:57 

09:39 

10 

326°44.3 

-17°57.2 

41°58.7 

11.7 

-15°11.3 

-8.5 

56.2 

68 

01:55 

03:37 

05:20 

10:24 

10:22 

10:20 

11 

341°44.2 

-17°56.5 

56°29.4 

11.7 

-15° 19.7 

-8.4 

56.2 

66 

01:44 

03:19 

04:52 

10:36 

10:41 

10:48 

12 

356°44.1 

-17°55.8 

71°00.1 

11.7 

-15°28.1 

-8.3 

56.1 

64 

01:35 

03:05 

04:32 

10:47 

10:56 

11:09 

13 

11°44.0 

-17°55.2 

85°30.8 

11.7 

-15°36.3 

-8.2 

56.1 

62 

01:27 

02:53 

04:15 

10:55 

11:09 

11:27 

14 

26°43.8 

-17°54.5 

100°01.5 

11.7 

-15°44.5 

-8.1 

56.1 

60 

01:20 

02:42 

04:01 

11:03 

11:20 

11:41 

15 

41°43.7 

-17°53.8 

114°32.2 

11.7 

-15°52.6 

-8.1 

56.0 

58 

01:14 

02:33 

03:49 

11:10 

11:29 

11:54 

16 

56°43.6 

-17°53.1 

129°02.8 

11.7 

-16°00.6 

-8.0 

56.0 

56 

01:09 

02:26 

03:39 

11:16 

11:38 

12:04 

17 

71°43.5 

-17°52.5 

143°33.5 

11.6 

-16°08.6 

-7.9 

56.0 

54 

01:04 

02:19 

03:30 

11:21 

11:45 

12:14 

18 

86°43.4 

-17°51.8 

158°04.1 

11.6 

-16° 16.4 

-7.8 

56.0 

52 

01:00 

02:12 

03:22 

11:26 

11:52 

12:22 

19 

101°43.3 

-17°51.1 

172°34.7 

11.6 

-16°24.2 

-7.7 

55.9 

50 

00:56 

02:07 

03:14 

11:31 

11:58 

12:30 

20 

116°43.2 

-17°50.4 

187°05.3 

11.6 

-16°31.8 

-7.6 

55.9 

45 

00:48 

01:55 

02:59 

11:40 

12:11 

12:46 

21 

131°43.1 

-17°49.8 

201°35.9 

11.6 

-16°39.4 

-7.5 

55.9 

40 

00:41 

01:45 

02:46 

11:48 

12:22 

12:59 

22 

146°43.0 

-17°49.1 

216°06.5 

11.6 

-16°46.9 

-7.5 

55.9 

35 

00:35 

01:36 

02:36 

11:55 

12:32 

13:11 

23 

161°42.9 

-17°48.4 

230°37.1 

11.6 

-16°54.3 

-7.4 

55.8 

30 

00:30 

01:29 

02:26 

12:01 

12:40 

13:21 


SD.—16.2 

d=0.7 

S.D. —15.4 

20 

00:22 

01:16 

02:10 

12:12 

12:54 

13:38 


10 

00:14 

01:05 

01:56 

12:21 

13:06 

13:53 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

00:07 

00:55 

01:43 

12:30 

13:18 

14:07 









-10 


00-45 

01-30 

12:39 

13:30 

14:21 

0 

176 u 42.8 

-17 u 47.7 

245° 07.6 

11.5 

-17 u 01.7 

-7.3 

55.8 

-20 


00:34 

01:17 

12:48 

13:42 

14:36 

1 

191°42.7 

-17°47.0 

259°38.2 

11.5 

-17°08.9 

-7.2 

55.8 








2 

206°42.6 

-17°46.4 

274° 08.7 

11.5 

-17°16.0 

-7.1 

55.7 

-30 


00:21 

01:01 

12:59 

13:57 

14:53 

3 

221°42.4 

-17°45.7 

288°39.2 

11.5 

-17°23.1 

-7.0 

55.7 

-35 

/in 

— : — 

00:14 

nn-nfi 

00:52 

nrv/io 

13:05 

1 Q.i o 

14:05 

1 A . 1 C 

15:03 

1 C.-IC 

4 

236°42.3 

-17°45.0 

303° 09.7 

11.5 

-17°30.0 

-6.9 

55.7 

-4U 

-45 

23:57 

uu.uo 

UU.4Z 

00:30 

lj. J.Z 

13:20 

14.10 

14:26 

ID.ID 

15:29 

5 

251°42.2 

-17°44.3 

317°40.2 

11.5 

-17°36.9 

-6.8 

55.7 

-50 

23:46 


00:15 

13:30 

14:39 

15:45 

6 

266°42.1 

-17°43.6 

332° 10.7 

11.5 

-17°43.7 

-6.7 

55.6 








7 

281°42.0 

-17°43.0 

346°41.1 

11.5 

-17°50.4 

-6.6 

55.6 

-52 

23:40 


00:08 

13:35 

14:46 

15:53 

8 

296°41.9 

-17°42.3 

1°11.6 

11.4 

-17°57.0 

-6.5 

55.6 

-54 

23:35 

- : - 

00:01 

13:40 

14:53 

16:02 









-56 

23:28 

23:52 


13:46 

15:01 

16:12 

9 

311°41.8 

-17°41.6 

15°42.0 

11.4 

-18°03.5 

-6.5 

55.6 

-58 

23:21 

23:43 


13:52 

15:10 

16:23 

10 

326°41.7 

-17°40.9 

30°12.4 

11.4 

-18°09.9 

-6.4 

55.5 








11 

341°41.6 

-17°40.2 

44°42.8 

11.4 

-18° 16.2 

-6.3 

55.5 

-60 

23:13 

23:32 

23:57 

13:59 

15:20 

16:36 

12 

356°41.5 

-17°39.5 

59°13.2 

11.4 

-18°22.4 

-6.2 

55.5 








13 

11°41.4 

-17°38.8 

73°43.6 

11.4 

-18°28.5 

-6.1 

55.5 



Sun 



Moon 


14 

26°41.3 

-17°38.2 

88° 14.0 

11.4 

-18°34.5 

-6.0 

55.5 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

41°41.2 

-17°37.5 

102°44.3 

11.3 

-18°40.5 

-5.9 

55.4 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

56°41.1 

-17°36.8 

117° 14.7 

11.3 

-18°46.3 

-5.8 

55.4 

28 

12:47 

12:53 

12:12 

06:18 

18:42 

22(44%) 

17 

71°41.0 

-17°36.1 

131°45.0 

11.3 

-18°52.1 

-5.7 

55.4 

29 

12:58 

13:04 

12:13 

07:06 

19:30 

23(34%) 

18 

86°40.9 

-17°35.4 

146° 15.3 

11.3 

-18°57.7 

-5.6 

55.4 

30 

13:09 

13:14 

12:13 

07:55 

20:19 

24(24%) 

19 

101°40.8 

-17°34.7 

160°45.6 

11.3 

-19°03.3 

-5.5 

55.3 








20 

116°40.7 

-17°34.0 

175° 15.9 

11.3 

-19°08.7 

-5.4 

55.3 








21 

131°40.6 

-17°33.3 

189°46.2 

11.3 

-19° 14.1 

-5.3 

55.3 








22 

146°40.5 

-17°32.7 

204° 16.4 

11.3 

-19°19.3 

-5.2 

55.3 








23 

161°40.4 

-17°32.0 

218°46.7 

11.2 

-19°24.5 

-5.1 

55.3 









SD.=16.2 

d=0.7 

S.D. —15.2 
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January 31, 01 ,02 (Thu., Fri., Sat.) 



Aries 

Venus 

Mars 

Jupiter 

Sat 

urn 


Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

129°55.6 

224°42.0 

-20°43.8 

111°21.7 

8°09.3 

233°20.7 

-22° 14.4 

203°51.9 

-22°09.6 

Alpheratz 

357°39.7 

29°11.7 

1 

144°58.0 

239°41.5 

-20°44.0 

126°22.6 

8°10.0 

248°22.7 

-22° 14.4 

218°54.0 

-22°09.5 

Ankaa 

353°12.1 

-42° 12.5 

2 

160°00.5 

254°40.9 

-20°44.2 

141°23.5 

8° 10.7 

263°24.7 

-22° 14.4 

233°56.2 

-22°09.5 

Schedar 

349°36.4 

56°38.6 

3 

175°03.0 

269°40.4 

-20°44.5 

156°24.4 

8° 11.3 

278°26.7 

-22° 14.5 

248°58.4 

-22°09.5 

Diphda 

348°52.1 

-17°53.2 

4 

190°05.4 

284°39.8 

-20°44.7 

171°25.3 

8° 12.0 

293°28.7 

-22° 14.5 

264°00.5 

-22°09.4 

Achernar 

335° 24.1 

-57°08.8 

5 

205°07.9 

299°39.3 

-20°44.9 

186°26.2 

8° 12.7 

308°30.6 

-22° 14.6 

279° 02.7 

-22°09.4 

Hamal 

327°56.5 

23°33.1 

6 

220° 10.4 

314°38.7 

-20°45.1 

201°27.1 

8° 13.4 

323°32.6 

-22° 14.6 

294° 04.9 

-22°09.4 

Polaris 

316°02.1 

89°20.9 

7 

235°12.8 

329°38.2 

-20°45.3 

216°28.0 

8° 14.0 

338°34.6 

-22° 14.6 

309° 07.0 

-22°09.4 

Akamar 

315° 15.4 

-40° 14.1 

8 

250° 15.3 

344° 37.6 

-20°45.6 

231°28.9 

8° 14.7 

353°36.6 

-22° 14.7 

324°09.2 

-22°09.3 

Menkar 

314°11.0 

4°09.6 

9 

265°17.8 

359°37.1 

-20°45.8 

246° 29.8 

8° 15.4 

8°38.6 

-22° 14.7 

339° 11.4 

-22°09.3 

Mirfak 

308°34.7 

49°55.7 

10 

280°20.2 

14°36.5 

-20°46.0 

261°30.7 

8° 16.1 

23°40.6 

-22° 14.8 

354° 13.6 

-22°09.3 

Aldebaran 

290°44.8 

16°32.7 

11 

295°22.7 

29°36.0 

-20°46.2 

276°31.6 

8° 16.7 

38°42.6 

-22° 14.8 

9° 15.7 

-22°09.2 

Rigel 

281°08.1 

-8°11.1 

12 

310°25.1 

44°35.4 

-20°46.4 

291°32.4 

8° 17.4 

53°44.6 

-22° 14.8 

24° 17.9 

-22°09.2 

Capella 

280°28.5 

46°01.0 

13 

325°27.6 

59°34.9 

-20°46.6 

306°33.3 

8° 18.1 

68°46.6 

-22° 14.9 

39°20.1 

-22°09.2 

Bellatrix 

278°27.7 

6°21.8 

14 

340° 30.1 

74°34.3 

-20°46.9 

321°34.2 

8° 18.8 

83°48.6 

-22° 14.9 

54°22.2 

-22°09.2 

Elnath 

278°07.5 

28°37.3 

15 

355°32.5 

89°33.8 

-20°47.1 

336°35.1 

8° 19.4 

98°50.6 

-22° 15.0 

69° 24.4 

-22°09.1 

Alnilam 

275°42.2 

-1°11.6 

16 

10°35.0 

104°33.2 

-20°47.3 

351°36.0 

8°20.1 

113°52.6 

-22° 15.0 

84°26.6 

-22°09.1 

Betelgeuse 

270°56.9 

7°24.4 

17 

25°37.5 

119°32.7 

-20°47.5 

6°36.9 

8°20.8 

128°54.6 

-22° 15.0 

99°28.7 

-22°09.1 

Canopus 

263°54.0 

-52°42.7 

18 

40°39.9 

134°32.1 

-20°47.7 

21°37.8 

8°21.4 

143°56.6 

-22° 15.1 

114°30.9 

-22°09.0 

Sirius 

258°29.9 

-16°44.6 

19 

55°42.4 

149°31.6 

-20°47.9 

36°38.7 

8°22.1 

158°58.6 

-22° 15.1 

129°33.1 

-22°09.0 

Adara 

255°09.2 

-29°00.1 

20 

70°44.9 

164°31.0 

-20°48.1 

51°39.6 

8°22.8 

174°00.6 

-22° 15.2 

144°35.2 

-22°09.0 

Procyon 

244°55.3 

5°10.5 

21 

85°47.3 

179°30.4 

-20°48.3 

66°40.5 

8°23.5 

189°02.6 

-22° 15.2 

159°37.4 

-22°09.0 

Pollux 

243°22.6 

27°58.7 

22 

100°49.8 

194°29.9 

-20°48.5 

81°41.4 

8°24.1 

204°04.6 

-22° 15.2 

174° 39.6 

-22°08.9 

Avior 

234° 15.8 

-59°34.3 

23 

115°52.3 

209°29.3 

-20°48.7 

96°42.3 

8°24.8 

219°06.6 

-22° 15.3 

189°41.7 

-22°08.9 

Suhail 

222°49.2 

-43°30.6 

Mer.pass.:15:17 | 

v-0.5 d-0.2 

! m-4.1 

v0.9 dO.7 m0.9 

v2.0 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.0 

-69°47.7 


Alphard 

217°52.0 

-8°44.6 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 











IT11 hho 


fii°oo 7 

0 

130 u 54.7 

224 u 28.8 

-20 u 48.9 

lll u 43.2 

8 U 25.5 

234 u 08.6 

-22 u 15.3 

204 u 43.9 

-22 u 08.9 

uuDne 

±yo ‘HJ.D 

i onO on it 

Ol jo. ( 

1 A O 0"7 O 

1 

145°57.2 

239°28.2 

-20°49.1 

126°44.1 

8°26.2 

249° 10.6 

-22° 15.4 

219°46.1 

-22°08.8 

Denebola 

182 zy.5 

14 2/.y 

2 

160°59.6 

254°27.7 

-20°49.3 

141°44.9 

8°26.8 

264° 12.6 

-22° 15.4 

234° 48.3 

-22°08.8 

Gienah 

175°48.1 

1 700 0/1 C. 

-17°38.8 

clo Om o 

3 

176°02.1 

269°27.1 

-20°49.5 

156°45.8 

8°27.5 

279° 14.6 

-22° 15.4 

249° 50.4 

-22°08.8 

Acrux 

1(5 04.o 

-63 12.0 

4 

191°04.6 

284°26.5 

-20°49.7 

171°46.7 

8°28.2 

294° 16.6 

-22° 15.5 

264°52.6 

-22°08.8 

Gacrux 

171°56.3 

-57° 12.9 

5 

206°07.0 

299°26.0 

-20°49.9 

186°47.6 

8°28.8 

309° 18.6 

-22° 15.5 

279°54.8 

-22°08.7 

Alioth 

166° 17.1 

55°51.2 

6 

221°09.5 

314°25.4 

-20°50.1 

201°48.5 

8°29.5 

324°20.6 

-22° 15.6 

294°56.9 

-22°08.7 

Spica 

158°27.1 

1rnOrrO 

-11°15.5 

zioOin o 

7 

236° 12.0 

329°24.9 

-20°50.3 

216°49.4 

8°30.2 

339°22.6 

-22° 15.6 

309°59.1 

-22°08.7 

Alcaid 

152 55.8 

49 12.9 

8 

251° 14.4 

344 0 24.3 

-20°50.5 

231°50.3 

8°30.9 

354°24.6 

-22° 15.6 

325°01.3 

-22°08.6 

Hadar 

148°42.3 

i a o O no o 

-60°27.5 

9 

266° 16.9 

359°23.7 

-20°50.7 

246°51.2 

8°31.5 

9°26.6 

-22° 15.7 

340° 03.4 

-22°08.6 

Menkent 

148 03.0 

-36°27.5 

1oOono 

10 

281° 19.4 

14°23.2 

-20°50.9 

261°52.1 

8°32.2 

24°28.6 

-22° 15.7 

355°05.6 

-22°08.6 

Arcturus 

145°52.1 

19 05.2 

11 

296°21.8 

29°22.6 

-20°51.1 

276°53.0 

8°32.9 

39°30.6 

-22° 15.7 

10°07.8 

-22°08.6 

Rigil Kent. 

139°46.5 

-60° 54.4 

12 

311°24.3 

44°22.1 

-20°51.3 

291°53.9 

8°33.5 

54°32.6 

-22° 15.8 

25° 10.0 

-22°08.5 

Zubenelg. 

137°01.2 

-16°07.1 

13 

326°26.8 

59°21.5 

-20°51.5 

306° 54.8 

8°34.2 

69°34.6 

-22° 15.8 

40° 12.1 

-22°08.5 

Kochab 

137°20.2 

1 OCO 0“7 O 

74° 04.4 

14 

341°29.2 

74°20.9 

-20°51.7 

321°55.6 

8°34.9 

84°36.6 

-22° 15.9 

55° 14.3 

-22°08.5 

Alphecca 

126 07.9 

i i no m ~7 

26 39.0 

nco oo o 

15 

356°31.7 

89°20.4 

-20°51.9 

336°56.5 

8°35.5 

99°38.6 

-22° 15.9 

70° 16.5 

-22°08.4 

Antares 

112 21./ 

-26 28.2 

16 

11°34.1 

104° 19.8 

-20°52.1 

351°57.4 

8°36.2 

114°40.6 

-22° 15.9 

85° 18.6 

-22°08.4 

Atria 

107°20.4 

innooo o 

-69°03.3 

17 

26°36.6 

119°19.2 

-20°52.3 

6°58.3 

8°36.9 

129°42.6 

-22° 16.0 

100°20.8 

-22°08.4 

Sa bi k 

102 08.3 

-15°44.7 

070 0 fi 0 

18 

41°39.1 

134° 18.7 

-20°52.5 

21°59.2 

8°37.6 

144°44.6 

-22° 16.0 

115°23.0 

-22°08.4 

Shaula 

96° 17.0 

r \/- O oo 1 

-37 06.8 

10 0 00 0 

19 

56°41.5 

149°18.1 

-20°52.7 

37°00.1 

8°38.2 

159°46.6 

-22° 16.1 

130°25.1 

-22°08.3 

Rasalhague 

96 03.1 

OoO A A O 

12 32.8 

20 

71°44.0 

164° 17.5 

-20°52.8 

52°01.0 

8°38.9 

174°48.6 

-22° 16.1 

145° 27.3 

-22°08.3 

Eta min 

90 44.8 

51°29.1 

21 

86°46.5 

179° 17.0 

-20°53.0 

67°01.9 

8°39.6 

189°50.6 

-22° 16.1 

160°29.5 

-22°08.3 

Kaus Aust. 

83°39.0 

ooOocO 

-34°22.3 

ooo A O O 

22 

101°48.9 

194° 16.4 

-20°53.2 

82°02.8 

8°40.2 

204°52.6 

-22° 16.2 

175°31.7 

-22°08.3 

Vega 

80 36.8 

38 48.0 

23 

116°51.4 

209° 15.8 

-20°53.4 

97°03.7 

8°40.9 

219°54.6 

-22° 16.2 

190°33.8 

-22°08.2 

Nunki 

Altair 

75°53.9 

62°04.9 

-26° 16.3 
8°55.1 

Mer.pass.:15:13 | 

v-0.6 d-0.2 

! m-4.1 
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v2.0 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°13.8 

-56°40.4 





















Deneb 

49°29.3 

45°20.9 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

131 u 53.9 

224 u 15.3 

-20“53.6 

112 u 04.5 

8°41.6 

234 u 56.6 

-22 u 16.3 

205 u 36.0 

-22 u 08.2 

Alnair 

27°39.4 

-46°52.3 

1 

146°56.3 

239° 14.7 

-20°53.8 

127°05.4 

8°42.2 

249°58.6 

-22° 16.3 

220°38.2 

-22°08.2 

Fomalhaut 

15°20.1 

-29°31.5 

2 

161°58.8 

254° 14.1 

-20°53.9 

142°06.3 

8°42.9 

265°00.6 

-22° 16.3 

235°40.3 

-22°08.1 

Scheat 

13°50.0 

28°11.1 

3 

177°01.3 

269° 13.6 

-20°54.1 

157°07.2 

8°43.6 

280°02.6 

-22° 16.4 

250°42.5 

-22°08.1 

Markab 

13°34.8 

15° 18.4 

4 

192°03.7 

284° 13.0 

-20°54.3 

172°08.1 

8°44.3 

295°04.6 

-22° 16.4 

265° 44.7 

-22°08.1 

2019/1 /3 

SHA 

Mer.pass 

5 

207°06.2 

299° 12.4 

-20°54.5 

187°09.0 

8°44.9 

310°06.6 

-22° 16.4 

280°46.9 

-22°08.1 


94°46.4 

09:02 

6 

222°08.6 

314°11.8 

-20°54.7 

202°09.9 

8°45.6 

325°08.6 

-22° 16.5 

295°49.0 

-22°08.0 

Mars 

341°26.1 

16:34 

7 

237° 11.1 

329°11.3 

-20°54.8 

217°10.8 

8°46.3 

340° 10.7 

-22° 16.5 

310°51.2 

-22°08.0 

J u piter 

103°25.1 

08:26 

8 

252° 13.6 

344° 10.7 

-20°55.0 

232°11.7 

8°46.9 

355° 12.7 

-22° 16.6 

325°53.4 

-22°08.0 

Saturn 

73°56.3 

10:23 

9 

267° 16.0 

359° 10.1 

-20°55.2 

247° 12.6 

8°47.6 

10° 14.7 

-22° 16.6 

340°55.5 

-22°07.9 




10 

282° 18.5 

14°09.6 

-20°55.4 

262° 13.4 

8°48.3 

25° 16.7 

-22° 16.6 

355° 57.7 

-22°07.9 

2019/2/1 

SHA 

Mer.pass 

11 

297°21.0 

29°09.0 

-20°55.5 

277° 14.3 

8°48.9 

40° 18.7 

-22° 16.7 

10°59.9 

-22°07.9 

Venus 

93° 34.1 

09:02 

12 

312°23.4 

44°08.4 

-20°55.7 

292° 15.2 

8°49.6 

55°20.7 

-22° 16.7 

26°02.1 

-22°07.9 

Mars 

340° 48.4 

16:32 

13 

327°25.9 

59°07.8 

-20°55.9 

307° 16.1 

8°50.3 

70°22.7 

-22° 16.8 

41°04.2 

-22°07.8 

Jupiter 

103°13.9 

08:22 

14 

342°28.4 

74°07.3 

-20°56.1 

322° 17.0 

8°50.9 

85°24.7 

-22° 16.8 

56°06.4 

-22°07.8 

Saturn 

73°49.2 

10:20 

15 

357°30.8 

89°06.7 

-20°56.2 

337° 17.9 

8°51.6 

100°26.7 

-22° 16.8 

71°08.6 

-22°07.8 

2019/2/2 

SHA 

Mer.pass 

16 

12°33.3 

104°06.1 

-20°56.4 

352° 18.8 

8°52.3 

115°28.7 

-22° 16.9 

86° 10.7 

-22°07.7 

Venus 

92°21.4 

09:03 

17 

27°35.7 

119°05.5 

-20°56.6 

7°19.7 

8°52.9 

130°30.7 

-22° 16.9 

101° 12.9 

-22°07.7 

Mars 

340° 10.7 

16:31 

18 

42°38.2 

134°05.0 

-20°56.7 

22°20.6 

8°53.6 

145°32.7 

-22° 16.9 

116° 15.1 

-22°07.7 

Jupiter 

103°02.8 

08:19 

19 

57°40.7 

149°04.4 

-20°56.9 

37°21.4 

8°54.3 

160°34.7 

-22° 17.0 

131° 17.3 

-22°07.7 

Saturn 

73°42.1 

10:16 

20 

72°43.1 

164°03.8 

-20°57.1 

52°22.3 

8°54.9 

175°36.7 

-22° 17.0 

146° 19.4 

-22°07.6 

1 Horizontal naralax 


21 

87°45.6 

179°03.2 

-20°57.2 

67°23.2 

8°55.6 

190°38.7 

-22° 17.1 

161°21.6 

-22°07.6 


r 

Venus; 

0.2 

22 

102°48.1 

194°02.7 

-20°57.4 

82°24.1 

8°56.3 

205°40.7 

-22° 17.1 

176°23.8 

-22°07.6 


Mars: 

0.1 

23 

117°50.5 

209°02.1 

-20°57.6 

97°25.0 

8°56.9 

220°42.8 

-22° 17.1 

191°26.0 

-22°07.5 
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2019 January 31 to Feb. 02 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

176°40.3 

-17°31.3 

233° 16.9 

11.2 

-19°29.6 

-5.0 

55.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°40.2 

-17°30.6 

247°47.2 

11.2 

-19°34.5 

-4.9 

55.2 

72 

07:11 

08:40 

10:29 

13:59 

15:49 

17:18 

2 

206°40.1 

-17°29.9 

262° 17.4 

11.2 

-19°39.4 

-4.8 

55.2 

70 

07:03 

08:21 

09:47 

14:41 

16:07 

17:26 

3 

221°40.0 

-17°29.2 

276°47.6 

11.2 

-19°44.1 

-4.7 

55.2 

68 

06:56 

08:06 

09:18 

15:10 

16:22 

17:33 

4 

236°39.9 

-17°28.5 

291°17.8 

11.2 

-19°48.8 

-4.6 

55.1 

66 

06:50 

07:54 

08:57 

15:31 

16:34 

17:38 

5 

251°39.8 

-17°27.8 

305°48.0 

11.2 

-19°53.4 

-4.5 

55.1 

64 

06:45 

07:44 

08:40 

15:48 

16:44 

17:43 

6 

266°39.7 

-17°27.1 

320° 18.2 

11.2 

-19°57.8 

-4.4 

55.1 

62 

06:40 

07:35 

08:26 

16:02 

16:53 

17:48 

7 

281°39.6 

-17°26.4 

334°48.3 

11.2 

-20°02.2 

-4.3 

55.1 

60 

06:36 

07:27 

08:15 

16:13 

17:01 

17:52 

8 

296°39.5 

-17°25.7 

349° 18.5 

11.2 

-20°06.5 

-4.2 

55.1 

58 

06:33 

07:20 

08:04 

16:23 

17:08 

17:55 

9 

311°39.4 

-17°25.0 

3°48.6 

11.1 

-20°10.6 

-4.1 

55.0 

56 

06:29 

07:14 

07:55 

16:32 

17:14 

17:59 

10 

326°39.3 

-17°24.3 

18°18.8 

11.1 

-20° 14.7 

-4.0 

55.0 

54 

06:26 

07:09 

07:48 

16:40 

17:19 

18:02 

11 

341°39.3 

-17°23.6 

32°48.9 

11.1 

-20° 18.7 

-3.9 

55.0 

52 

06:23 

07:04 

07:40 

16:47 

17:24 

18:05 

12 

356°39.2 

-17°22.9 

47° 19.0 

11.1 

-20°22.5 

-3.8 

55.0 

50 

06:20 

06:59 

07:34 

16:54 

17:29 

18:07 

13 

11°39.1 

-17°22.2 

61°49.2 

11.1 

-20°26.3 

-3.7 

55.0 

45 

06:14 

06:49 

07:20 

17:07 

17:39 

18:14 

14 

26°39.0 

-17°21.5 

76° 19.3 

11.1 

-20°29.9 

-3.6 

55.0 

40 

06:08 

06:40 

07:09 

17:19 

17:47 

18:20 

15 

41°38.9 

-17°20.8 

90°49.4 

11.1 

-20°33.5 

-3.5 

54.9 

35 

06:02 

06:32 

06:59 

17:28 

17:55 

18:25 

16 

56°38.8 

-17°20.1 

105°19.5 

11.1 

-20°37.0 

-3.4 

54.9 

30 

05:57 

06:25 

06:50 

17:37 

18:02 

18:31 

17 

71°38.7 

-17°19.4 

119°49.6 

11.1 

-20°40.3 

-3.3 

54.9 

20 

05:46 

06:13 

06:36 

17:52 

18:15 

18:41 

18 

86°38.6 

-17°18.7 

134° 19.7 

11.1 

-20°43.6 

-3.2 

54.9 

10 

05:35 

06:01 

06:22 

18:05 

18:27 

18:52 

19 

101°38.5 

-17°18.0 

148°49.8 

11.1 

-20°46.7 

-3.1 

54.9 

0 

05:23 

05:48 

06:10 

18:17 

18:39 

19:04 

20 

116°38.4 

-17° 17.3 

163° 19.8 

11.1 

-20°49.7 

-3.0 

54.8 

-10 

05:10 

05:35 

05:57 

18:30 

18:52 

19:17 

21 

131°38.3 

-17°16.6 

177°49.9 

11.1 

-20°52.7 

-2.9 

54.8 

-20 

04:53 

05:21 

05:44 

18:43 

19:06 

19:34 

22 

146°38.2 

-17°15.9 

192°20.0 

11.1 

-20°55.5 

-2.8 

54.8 

-30 

04:32 

05:03 

05:28 

18:58 

19:24 

19:55 

23 

161°38.1 

-17°15.2 

206°50.1 

11.1 

-20°58.2 

-2.7 

54.8 

-35 

04:18 

04:52 

05:19 

19:07 

19:35 

20:08 


SD. —16.2 

Q. 

II 

O 

S.D.=15.1 

-40 

04:02 

04:39 

05:09 

19:18 

19:48 

20:24 


-45 

03:41 

04:23 

04:56 

19:30 

20:03 

20:45 

Fri 

GHA 


GHA 



d 

HP 

-50 

03:13 

04:03 

04:41 

19:45 

20:23 

21:12 
















0 

176°38.1 

-17° 14.5 

221°20.1 

11.1 

-21°00.9 

-2.6 

54.8 



Uj . Jj 





1 

191°38.0 

-17°13.8 

235°50.2 

11.1 

-21°03.4 

-2.5 

54.8 

-54 

02:42 

03:43 

04:26 

19:60 

20:43 

21:42 

2 

206°37.9 

-17°13.1 

250°20.3 

11.1 

-21°05.8 

-2.4 

54.7 

-56 

02:21 

03:30 

04:17 

20:08 

20:55 

22:03 

3 

221°37.8 

-17°12.4 

264°50.3 

11.1 

-21°08.1 

-2.3 

54.7 

-58 

01:53 

03:15 

04:07 

20:18 

21:10 

22:30 

4 

236°37.7 

-17°11.7 

279° 20.4 

11.1 

-21°10.4 

-2.2 

54.7 

-60 

01:07 

02:57 

03:55 

20:30 

21:27 

23:11 

5 

251°37.6 

-17°11.0 

293°50.5 

11.1 

-21°12.5 

-2.1 

54.7 








6 

266°37.5 

-17°10.3 

308°20.5 

11.1 

-21°14.5 

-2.0 

54.7 



Moonrise 



Moonset 


7 

281°37.4 

-17°09.6 

322°50.6 

11.1 

-21°16.4 

-1.8 

54.7 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

296°37.4 

-17°08.9 

337° 20.7 

11.1 

-21°18.2 

-1.7 

54.6 

72 







9 

311°37.3 

-17°08.1 

351°50.7 

11.1 

-21°19.9 

-1.6 

54.6 

70 







10 

326°37.2 

-17°07.4 

6°20.8 

11.1 

-21°21.5 

-1.5 

54.6 

68 

07:02 

08:36 

09:34 

10:20 

10:29 

11:14 

11 

341°37.1 

-17°06.7 

20°50.9 

11.1 

-21°22.9 

-1.4 

54.6 

66 

06:20 

07:36 

08:30 

11:02 

11:29 

12:17 

12 

356°37.0 

-17° 06.0 

35°21.0 

11.1 

-21°24.3 

-1.3 

54.6 

64 

05:52 

07:02 

07:55 

11:30 

12:03 

12:52 

13 

11°36.9 

-17° 05.3 

49°51.1 

11.1 

-21°25.6 

-1.2 

54.6 

62 

05:31 

06:37 

07:30 

11:52 

12:28 

13:18 

14 

26°36.8 

-17°04.6 

64°21.2 

11.1 

-21°26.8 

-1.1 

54.6 

60 

05:14 

06:18 

07:10 

12:10 

12:48 

13:37 

15 

41°36.8 

-17°03.9 

78°51.3 

11.1 

-21°27.8 

-1.0 

54.5 

58 

04:59 

06:02 

06:54 

12:24 

13:04 

13:54 

16 

56°36.7 

-17°03.2 

93°21.4 

11.1 

-21°28.8 

-0.9 

54.5 

56 

04:47 

05:48 

06:40 

12:37 

13:18 

14:08 

17 

71°36.6 

-17°02.4 

107°51.5 

11.1 

-21°29.7 

-0.8 

54.5 

54 

04:36 

05:36 

06:28 

12:48 

13:30 

14:20 

18 

86°36.5 

-17°01.7 

122°21.6 

11.1 

-21°30.4 

-0.7 

54.5 

52 

04:27 

05:25 

06:17 

12:58 

13:40 

14:30 

19 

101°36.4 

-17°01.0 

136°51.7 

11.1 

-21°31.1 

-0.6 

54.5 

50 

04:18 

05:16 

06:07 

13:07 

13:50 

14:40 

20 

116°36.3 

-17°00.3 

151°21.9 

11.1 

-21°31.6 

-0.5 

54.5 

45 

03:60 

04:56 

05:48 

13:25 

14:10 

14:59 

21 

131°36.3 

-16°59.6 

165°52.0 

11.1 

-21°32.0 

-0.4 

54.5 

40 

03:45 

04:41 

05:31 

13:40 

14:26 

15:16 

22 

146°36.2 

-16°58.9 

180°22.1 

11.2 

-21°32.4 

-0.3 

54.5 

35 

03:33 

04:27 

05:18 

13:53 

14:39 

15:29 

23 

161°36.1 

-16°58.2 

194°52.3 

11.2 

-21°32.6 

-0.2 

54.4 

30 

03:22 

04:15 

05:06 

14:04 

14:51 

15:41 


SD. —16.2 

Q. 

II 

o 

S.D. —14.9 

20 

03:03 

03:55 

04:45 

14:24 

15:12 

16:01 


10 

02:47 

03:38 

04:28 

14:40 

15:29 

16:19 


GHA 


GHA 



d 

HP 























0 

176°36.0 

-16°57.4 

209°22.5 

11.2 

-21°32.8 

-0.1 

54.4 

-20 

02:01 

02:48 

03:37 

15:29 

16:20 

17:09 

1 

191°35.9 


223°52.7 

11.2 

-21°32.8 

0.0 

54.4 








2 

206°35.8 

-16°56.0 

238°22.9 

11.2 

-21°32.7 

0.1 

54.4 

-30 

01:43 

02:29 

03:17 

15:48 

16:40 

17:29 

3 

221°35.8 

-16°55.3 

252°53.1 

11.2 

-21°32.5 

0.2 

54.4 

-35 

01:33 

02:17 

03:05 

15:59 

16:52 

17:40 









-40 

01:21 

02:04 

02:51 

16:12 



4 

236°35.7 

-16°54.6 

267°23.3 

11.2 

-21°32.2 

0.3 

54.4 

-45 

01:06 

01:48 

02:35 

16:27 

17:21 

18:10 

5 

251°35.6 

-16°53.8 

281°53.5 

11.2 

-21°31.9 

0.4 

54.4 

-50 

00:49 

01:29 

02:15 

16:46 

17:41 

18:29 

6 

266°35.5 

-16°53.1 

296 l; 73.8 

11.3 

-21°31.4 

0.5 

54.4 








7 

281°35.5 

-16°52.4 

310°54.1 

11.3 

-21°30.8 

0.6 

54.3 

-52 

00:41 

01:20 

02:06 

16:55 

17:51 

18:38 

8 

296°35.4 

-16°51.7 

325° 24.3 

11.3 

-21°30.1 

0.7 

54.3 

-54 

00:32 

01:10 

01:55 

17:05 

18:01 

18:49 










00:22 


01:43 

17:17 

18:13 

19:00 

9 

311°35.3 

-16°51.0 

339°54.6 

11.3 

-21°29.3 

0.8 

54.3 

-58 

00:10 

00:45 

01:30 

17:30 

18:27 

19:14 

10 

326°35.2 

-16°50.2 

354'25.0 

11.3 

-21'28.4 

1.0 

54.3 








11 

341°35.1 

-16°49.5 

8°55.3 

11.3 

-21°27.4 

1.1 

54.3 

-60 


00:30 

01:13 

17:45 

18:43 

19:29 

12 

356°35.1 

-16°48.8 

23°25.6 

11.4 

-21°26.3 

1.2 

54.3 








13 

11°35.0 

-16°48.1 

37°56.0 

11.4 

-21°25.1 

1.3 

54.3 



Sun 



Moon 


14 

26°34.9 

-16°47.3 

52°26.4 

11.4 

-21°23.8 

1.4 

54.3 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

41°34.8 

-16°46.6 

66°56.8 

11.4 

-21°22.3 

1.5 

54.3 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

56°34.8 

-16°45.9 

81°27.2 

11.4 

-21°20.8 

1.6 

54.2 

31 

13:19 

13:23 

12:13 

08:44 

21:08 

25(17%) 

17 

71°34.7 

-16°45.2 

95°57.7 

11.5 

-21°19.2 

1.7 

54.2 

1 

13:28 

13:32 

12:13 

09:33 

21:58 

26(10%) 

18 

86°34.6 

-16°44.4 

110°28.2 

11.5 

-21°17.5 

1.8 

54.2 

2 

13:36 

13:40 

12:13 

10:23 

22:47 

27(5%) 

19 

101°34.5 

-16°43.7 

124° 58.7 

11.5 

-21° 15.7 

1.9 

54.2 








20 

116°34.5 

-16°43.0 

139°29.2 

11.5 

-21°13.8 

2.0 

54.2 








21 

131°34.4 

-16°42.3 

153°59.7 

11.5 

-21°11.8 

2.1 

54.2 








22 

146°34.3 

-16°41.5 

168°30.3 

11.6 

-21°09.7 

2.2 

54.2 








23 

161°34.2 

-16°40.8 

183°00.9 

11.6 

-21°07.5 

2.3 

54.2 









SD. —16.2 

d=0.7 

S.D.—14.8 









23 





February 03, 04 ,05 (Sun., Mon., Tue.) 



Aries 

Venus 

Mars 

Jupiter 

Satu 

rn 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

132°53.0 

224°01.5 

-20°57.7 

112°25.9 

8°57.6 

235°44.8 

-22° 17.2 

206°28.1 

-22°07.5 

1 

147°55.5 

239°00.9 

-20°57.9 

127°26.8 

8°58.3 

250°46.8 

-22° 17.2 

221°30.3 

-22°07.5 

2 

162°57.9 

254° 00.4 

-20°58.0 

142°27.7 

8°58.9 

265°48.8 

-22° 17.2 

236°32.5 

-22°07.5 

3 

178°00.4 

268°59.8 

-20°58.2 

157°28.5 

8°59.6 

280°50.8 

-22° 17.3 

251°34.6 

-22°07.4 

4 

193°02.9 

283°59.2 

-20°58.4 

172°29.4 

9°00.3 

295°52.8 

-22° 17.3 

266°36.8 

-22°07.4 

5 

208°05.3 

298°58.6 

-20°58.5 

187°30.3 

9°00.9 

310°54.8 

-22° 17.4 

281°39.0 

-22°07.4 

6 

223°07.8 

313°58.0 

-20°58.7 

202°31.2 

9°01.6 

325°56.8 

-22° 17.4 

296°41.2 

-22°07.3 

7 

238° 10.2 

328°57.5 

-20°58.8 

217°32.1 

9°02.3 

340°58.8 

-22° 17.4 

311°43.3 

-22°07.3 

8 

253° 12.7 

343°56.9 

-20°59.0 

232°33.0 

9°02.9 

356°00.8 

-22° 17.5 

326°45.5 

-22°07.3 

9 

268° 15.2 

358°56.3 

-20°59.1 

247°33.9 

9°03.6 

11°02.8 

-22° 17.5 

341°47.7 

-22°07.3 

10 

283° 17.6 

13°55.7 

-20°59.3 

262°34.8 

9°04.3 

26°04.8 

-22° 17.5 

356°49.9 

-22°07.2 

11 

298°20.1 

28°55.1 

-20°59.4 

277°35.6 

9°04.9 

41°06.9 

-22° 17.6 

11°52.0 

-22°07.2 

12 

313°22.6 

43°54.5 

-20°59.6 

292°36.5 

9°05.6 

56°08.9 

-22° 17.6 

26°54.2 

-22°07.2 

13 

328°25.0 

58°54.0 

-20°59.7 

307°37.4 

9°06.2 

71° 10.9 

-22° 17.7 

41°56.4 

-22°07.1 

14 

343° 27.5 

73°53.4 

-20°59.9 

322°38.3 

9°06.9 

86° 12.9 

-22° 17.7 

56°58.5 

-22°07.1 

15 

358°30.0 

88°52.8 

-21°00.0 

337°39.2 

9°07.6 

101° 14.9 

-22° 17.7 

72°00.7 

-22°07.1 

16 

13°32.4 

103°52.2 

-21°00.2 

352°40.1 

9°08.2 

116° 16.9 

-22° 17.8 

87°02.9 

-22°07.1 

17 

28°34.9 

118°51.6 

-21°00.3 

7°41.0 

9°08.9 

131° 18.9 

-22° 17.8 

102°05.1 

-22°07.0 

18 

43°37.4 

133°51.0 

-21°00.5 

22°41.8 

9°09.6 

146°20.9 

-22° 17.8 

117°07.2 

-22°07.0 

19 

58°39.8 

148°50.5 

-21°00.6 

37°42.7 

9°10.2 

161°22.9 

-22° 17.9 

132°09.4 

-22°07.0 

20 

73°42.3 

163°49.9 

-21°00.8 

52°43.6 

9° 10.9 

176°25.0 

-22° 17.9 

147°11.6 

-22°06.9 

21 

88°44.7 

178°49.3 

-21°00.9 

67°44.5 

9° 11.6 

191°27.0 

-22° 17.9 

162° 13.8 

-22°06.9 

22 

103°47.2 

193°48.7 

-21°01.1 

82°45.4 

9° 12.2 

206°29.0 

-22° 18.0 

177° 15.9 

-22°06.9 

23 

118°49.7 

208°48.1 

-21°01.2 

97°46.3 

9° 12.9 

221°31.0 

-22° 18.0 

192°18.1 

-22°06.9 

Mer.j 

ass.:15:05 

v-0.6 d-0.2 

m-4.1 

v0.9 dO.7 

m0.9 

v2.0 d-0.0 

m-1.7 

v2.2 dO.O 

m0.6 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

133 u 52.1 

223"47.5 

-21 u 01.3 

112°47.2 

9 V 13.5 

236 u 33.0 

-22 u 18.1 

207 u 20.3 

-22 u 06.8 

1 

148°54.6 

238°46.9 

-21°01.5 

127°48.0 

9° 14.2 

251°35.0 

-22°18.1 

222°22.5 

-22°06.8 

2 

163°57.1 

253°46.3 

-21°01.6 

142°48.9 

9° 14.9 

266°37.0 

-22°18.1 

237°24.6 

-22°06.8 

3 

178°59.5 

268°45.8 

-21°01.8 

157°49.8 

9° 15.5 

281°39.0 

-22° 18.2 

252°26.8 

-22°06.7 

4 

194°02.0 

283°45.2 

-21°01.9 

172°50.7 

9° 16.2 

296°41.0 

-22° 18.2 

267°29.0 

-22°06.7 

5 

209° 04.5 

298°44.6 

-21°02.0 

187°51.6 

9° 16.9 

311°43.1 

-22° 18.2 

282°31.2 

-22°06.7 

6 

224° 06.9 

313°44.0 

-21°02.2 

202°52.5 

9° 17.5 

326°45.1 

-22° 18.3 

297°33.3 

-22°06.7 

7 

239° 09.4 

328°43.4 

-21°02.3 

217°53.3 

9° 18.2 

341°47.1 

-22° 18.3 

312°35.5 

-22°06.6 

8 

254° 11.9 

343°42.8 

-21°02.4 

232°54.2 

9° 18.8 

356°49.1 

-22° 18.3 

327°37.7 

-22°06.6 

9 

269° 14.3 

358°42.2 

-21°02.6 

247°55.1 

9° 19.5 

11°51.1 

-22° 18.4 

342°39.9 

-22°06.6 

10 

284° 16.8 

13°41.6 

-21°02.7 

262°56.0 

9°20.2 

26°53.1 

-22° 18.4 

357°42.0 

-22°06.5 

11 

299° 19.2 

28°41.0 

-21°02.8 

277°56.9 

9°20.8 

41°55.1 

-22° 18.5 

12°44.2 

-22°06.5 

12 

314°21.7 

43°40.4 

-21°02.9 

292°57.8 

9°21.5 

56°57.2 

-22° 18.5 

27°46.4 

-22°06.5 

13 

329° 24.2 

58°39.9 

-21°03.1 

307°58.7 

9°22.2 

71°59.2 

-22° 18.5 

42°48.6 

-22°06.5 

14 

344° 26.6 

73°39.3 

-21°03.2 

322°59.5 

9°22.8 

87°01.2 

-22° 18.6 

57°50.7 

-22°06.4 

15 

359°29.1 

88°38.7 

-21°03.3 

338°00.4 

9°23.5 

102°03.2 

-22° 18.6 

72°52.9 

-22°06.4 

16 

14°31.6 

103°38.1 

-21°03.5 

353°01.3 

9°24.1 

117°05.2 

-22° 18.6 

87°55.1 

-22°06.4 

17 

29°34.0 

118°37.5 

-21°03.6 

8°02.2 

9°24.8 

132°07.2 

-22° 18.7 

102°57.3 

-22°06.4 

18 

44°36.5 

133°36.9 

-21°03.7 

23°03.1 

9°25.5 

147°09.2 

-22° 18.7 

117°59.4 

-22°06.3 

19 

59°39.0 

148°36.3 

-21°03.8 

38°04.0 

9°26.1 

162° 11.3 

-22° 18.7 

133°01.6 

-22°06.3 

20 

74°41.4 

163°35.7 

-21°03.9 

53°04.8 

9°26.8 

177° 13.3 

-22° 18.8 

148°03.8 

-22°06.3 

21 

89°43.9 

178°35.1 

-21°04.1 

68°05.7 

9°27.4 

192° 15.3 

-22° 18.8 

163°06.0 

-22°06.2 

22 

104°46.3 

193°34.5 

-21°04.2 

83°06.6 

9°28.1 

207° 17.3 

-22° 18.9 

178°08.1 

-22°06.2 

23 

119°48.8 

208°33.9 

-21°04.3 

98°07.5 

9°28.8 

222° 19.3 

-22° 18.9 

193° 10.3 

-22°06.2 


Mer.j 

ass.:15:02 

v-0.6 d-0J 

m-4.1 

v0.9 dO.7 m0.9 

v2.0 d-0.0 

m-1.7 

v2.2 dO.O m0.6 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

134°51.3 

223"33.3 

-21°04.4 

113“08.4 

9“29.4 

237°21.3 

-22°18.9 

208° 12.5 

-22° 06.2 

1 

149°53.7 

238°32.7 

-21°04.5 

128°09.3 

9°30.1 

252°23.4 

-22° 19.0 

223° 14.7 

-22°06.1 

2 

164°56.2 

253°32.1 

-21°04.7 

143°10.1 

9°30.7 

267°25.4 

-22° 19.0 

238° 16.8 

-22°06.1 

3 

179°58.7 

268°31.5 

-21°04.8 

158°11.0 

9°31.4 

282°27.4 

-22° 19.0 

253° 19.0 

-22°06.1 

4 

195°01.1 

283°30.9 

-21°04.9 

173°11.9 

9°32.1 

297°29.4 

-22°19.1 

268°21.2 

-22°06.0 

5 

210°03.6 

298°30.3 

-21°05.0 

188°12.8 

9°32.7 

312°31.4 

-22°19.1 

283°23.4 

-22°06.0 

6 

225°06.1 

313°29.7 

-21°05.1 

203° 13.7 

9°33.4 

327°33.4 

-22°19.1 

298°25.6 

-22°06.0 

7 

240°08.5 

328°29.1 

-21°05.2 

218°14.5 

9°34.0 

342°35.5 

-22° 19.2 

313°27.7 

-22°06.0 

8 

255° 11.0 

343°28.5 

-21°05.3 

233° 15.4 

9°34.7 

357°37.5 

-22° 19.2 

328°29.9 

-22°05.9 

9 

270° 13.5 

358°27.9 

-21°05.5 

248° 16.3 

9°35.4 

12°39.5 

-22° 19.2 

343°32.1 

-22°05.9 

10 

285°15.9 

13°27.3 

-21°05.6 

263° 17.2 

9°36.0 

27°41.5 

-22° 19.3 

358°34.3 

-22°05.9 

11 

300° 18.4 

28°26.7 

-21°05.7 

278°18.1 

9°36.7 

42°43.5 

-22° 19.3 

13°36.4 

-22°05.8 

12 

315°20.8 

43°26.1 

-21°05.8 

293° 19.0 

9°37.3 

57°45.6 

-22° 19.4 

28°38.6 

-22°05.8 

13 

330° 23.3 

58°25.5 

-21°05.9 

308°19.8 

9°38.0 

72°47.6 

-22° 19.4 

43°40.8 

-22°05.8 

14 

345°25.8 

73°24.9 

-21°06.0 

323°20.7 

9°38.6 

87°49.6 

-22° 19.4 

58°43.0 

-22°05.8 

15 

0°28.2 

88°24.3 

-21°06.1 

338°21.6 

9°39.3 

102°51.6 

-22° 19.5 

73°45.1 

-22°05.7 

16 

15°30.7 

103°23.7 

-21°06.2 

353°22.5 

9°40.0 

117°53.6 

-22° 19.5 

88°47.3 

-22°05.7 

17 

30°33.2 

118°23.1 

-21°06.3 

8°23.4 

9°40.6 

132°55.7 

-22° 19.5 

103°49.5 

-22°05.7 

18 

45°35.6 

133°22.5 

-21°06.4 

23°24.2 

9°41.3 

147°57.7 

-22° 19.6 

118°51.7 

-22°05.6 

19 

60° 38.1 

148°21.9 

-21°06.5 

38°25.1 

9°41.9 

162°59.7 

-22° 19.6 

133°53.9 

-22°05.6 

20 

75°40.6 

163°21.3 

-21°06.6 

53°26.0 

9°42.6 

178°01.7 

-22° 19.6 

148°56.0 

-22°05.6 

21 

90°43.0 

178°20.7 

-21°06.7 

68°26.9 

9°43.2 

193°03.7 

-22° 19.7 

163°58.2 

-22°05.6 

22 

105°45.5 

193°20.1 

-21°06.8 

83°27.8 

9°43.9 

208°05.8 

-22° 19.7 

179°00.4 

-22°05.5 

23 

120°48.0 

208° 19.5 

-21°06.9 

98°28.6 

9°44.6 

223°07.8 

-22° 19.7 

194°02.6 

-22°05.5 

Mer.j 

ass.:14:58 

v-0.6 d-0.1 

m-4.1 

v0.9 dO.7 m0.9 

v2.0 d-0.0 

m-1.8 

v2.2 dO.O m0.6 


Stars 



SHA 

Dec 

Alpheratz 

357°39.8 

29°11.7 

Ankaa 

353°12.1 

-42° 12.5 

Schedar 

349°36.4 

56°38.6 

Diphda 

348°52.1 

-17°53.2 

Achernar 

335° 24.1 

-57°08.8 

Hamal 

327°56.5 

23°33.1 

Polaris 

316°03.4 

89°20.9 

Akamar 

315°15.4 

-40° 14.1 

Menkar 

314°11.0 

4°09.6 

Mirfak 

308°34.7 

49°55.7 

Aldebaran 

290°44.8 

16°32.7 

Rigel 

281°08.1 

-8°11.1 

Capella 

280°28.5 

46°01.0 

Bellatrix 

278°27.7 

6°21.8 

Elnath 

278°07.5 

28°37.3 

Alnilam 

275°42.2 

-1°11.6 

Betelgeuse 

270°56.9 

7°24.4 

Canopus 

263°54.0 

-52°42.7 

Sirius 

258°29.9 

-16°44.6 

Adara 

255°09.2 

-29°00.2 

Procyon 

244°55.3 

5°10.5 

Pollux 

243°22.6 

27°58.7 

Avior 

234° 15.8 

-59°34.4 

Suhail 

222°49.2 

-43°30.6 

Miaplacidus 

221°38.0 

-69°47.7 

Alphard 

217°52.0 

-8°44.6 

Regulus 

207°39.1 

11°52.3 

Dubhe 

193°46.4 

61°38.7 

Denebola 

182°29.4 

14°27.9 

Gienah 

175°48.1 

-17°38.8 

Acrux 

173°04.6 

-63° 12.0 

Gacrux 

171°56.3 

-57° 12.9 

Alioth 

166°17.1 

55°51.2 

Spica 

158°27.1 

-11°15.5 

Alcaid 

152°55.7 

49° 12.9 

Hadar 

148°42.3 

-60°27.5 

Menkent 

148°03.0 

-36°27.6 

Arcturus 

145°52.0 

19°05.2 

Rigil Kent. 

139°46.5 

-60° 54.4 

Zubenelg. 

137°01.2 

-16°07.1 

Kochab 

137°20.1 

74°04.4 

Alphecca 

126°07.8 

26°39.0 

Antares 

112°21.7 

-26°28.2 

Atria 

107°20.3 

-69°03.3 

Sabik 

102°08.3 

-15°44.8 

Shaula 

96° 17.0 

-37°06.8 

Rasalhague 

96°03.1 

12°32.8 

Etamin 

90°44.7 

51°29.1 

Kaus Aust. 

83°39.0 

-34°22.3 

Vega 

80°36.7 

38°48.0 

Nunki 

75°53.9 

-26° 16.3 

Altair 

62°04.9 

8°55.1 

Peacock 

53°13.8 

-56°40.4 

Deneb 

49°29.3 

45°20.9 

Enif 

33°43.7 

9°57.7 

Alnair 

27°39.4 

-46°52.2 

Fomalhaut 

15°20.1 

-29°31.5 

Scheat 

13°50.0 

28°11.1 

Markab 

13°34.8 

15° 18.4 

2019/2/3 

SHA 

Mer.pass 

Venus 

91°08.5 

09:04 

Mars 

339°32.9 

16:29 

Jupiter 

102°51.8 

08:16 

Saturn 

73° 35.1 

10:13 

2019/2/4 

SHA 

Mer.pass 

Venus 

89°55.4 

09:05 

Mars 

338°55.0 

16:28 

Jupiter 

102°40.9 

08:13 

Saturn 

73°28.2 

10:09 

2019/2/5 

SHA 

Mer.pass 

Venus 

88°42.0 

09:06 

Mars 

338° 17.1 

16:26 

Jupiter 

102°30.1 

08:09 

Saturn 

73°21.2 

10:06 


Horizontal paralax 


Venus: 

0.2 

Mars: 

0.1 
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2019 February 03 to Feb. 05 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

176°34.2 

-16 u 40.1 

197 u 31.5 

11.6 

-21 u 05.1 

2.4 

54.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°34.1 

-16°39.3 

212°02.1 

11.6 

-21°02.7 

2.5 

54.2 

72 

06:60 

08:26 

10:06 

14:23 

16:03 

17:30 

2 

206°34.0 

-16°38.6 

226°32.8 

11.7 

-21°00.2 

2.6 

54.2 

70 

06:53 

08:10 

09:31 

14:58 

16:20 

17:36 

3 

221°33.9 

-16°37.9 

241°03.4 

11.7 

-20°57.6 

2.7 

54.1 

68 

06:47 

07:56 

09:06 

15:23 

16:33 

17:42 

4 

236°33.9 

-16°37.2 

255°34.2 

11.7 

-20°54.9 

2.8 

54.1 

66 

06:42 

07:45 

08:47 

15:42 

16:44 

17:47 

5 

251°33.8 

-16°36.4 

270°04.9 

11.8 

-20°52.1 

2.8 

54.1 

64 

06:38 

07:36 

08:31 

15:58 

16:53 

17:51 

6 

266°33.7 

-16°35.7 

284°35.7 

11.8 

-20°49.2 

2.9 

54.1 

62 

06:34 

07:28 

08:18 

16:10 

17:01 

17:55 

7 

281°33.7 

-16°35.0 

299°06.5 

11.8 

-20°46.2 

3.0 

54.1 

60 

06:31 

07:21 

08:07 

16:21 

17:08 

17:58 

8 

296°33.6 

-16°34.2 

313°37.3 

11.8 

-20°43.1 

3.1 

54.1 

58 

06:27 

07:15 

07:58 

16:31 

17:14 

18:01 

9 

311°33.5 

-16°33.5 

328°08.1 

11.9 

-20°40.0 

3.2 

54.1 

56 

06:24 

07:09 

07:50 

16:39 

17:20 

18:04 

10 

326°33.5 

-16°32.8 

342°39.0 

11.9 

-20°36.7 

3.3 

54.1 

54 

06:22 

07:04 

07:42 

16:46 

17:25 

18:07 

11 

341°33.4 

-16°32.0 

357°09.9 

11.9 

-20°33.3 

3.4 

54.1 

52 

06:19 

06:59 

07:36 

16:53 

17:29 

18:10 

12 

356°33.3 

-16°31.3 

11°40.9 

12.0 

-20°29.8 

3.5 

54.1 

50 

06:16 

06:55 

07:30 

16:59 

17:33 

18:12 

13 

11°33.2 

-16°30.5 

26°11.8 

12.0 

-20°26.3 

3.6 

54.1 

45 

06:11 

06:46 

07:17 

17:12 

17:43 

18:18 

14 

26°33.2 

-16°29.8 

40°42.8 

12.0 

-20°22.6 

3.7 

54.1 

40 

06:05 

06:38 

07:06 

17:22 

17:51 

18:23 

15 

41°33.1 

-16°29.1 

55°13.9 

12.0 

-20° 18.9 

3.8 

54.1 

35 

06:00 

06:30 

06:57 

17:31 

17:58 

18:28 

16 

56°33.0 

-16°28.3 

69°44.9 

12.1 

-20° 15.0 

3.9 

54.1 

30 

05:55 

06:24 

06:49 

17:39 

18:04 

18:33 

17 

71°33.0 

-16°27.6 

84° 16.0 

12.1 

-20°11.1 

4.0 

54.1 

20 

05:45 

06:12 

06:35 

17:53 

18:16 

18:43 

18 

86°32.9 

-16°26.9 

98°47.1 

12.1 

-20°07.1 

4.1 

54.0 

10 

05:35 

06:00 

06:22 

18:06 

18:28 

18:53 

19 

101°32.8 

-16°26.1 

113°18.3 

12.2 

-20°02.9 

4.2 

54.0 

0 

05:24 

05:49 

06:10 

18:17 

18:39 

19:04 

20 

116°32.8 

-16°25.4 

127°49.5 

12.2 

-19°58.7 

4.3 

54.0 

-10 

05:11 

05:37 

05:58 

18:29 

18:51 

19:17 

21 

131°32.7 

-16°24.6 

142°20.7 

12.2 

-19°54.4 

4.3 

54.0 

-20 

04:55 

05:22 

05:46 

18:42 

19:05 

19:32 

22 

146°32.6 

-16°23.9 

156°52.0 

12.3 

-19°50.0 

4.4 

54.0 

-30 

04:35 

05:05 

05:31 

18:56 

19:22 

19:52 

23 

161°32.6 

-16°23.2 

171°23.3 

12.3 

-19°45.6 

4.5 

54.0 

-35 

04:22 

04:55 

05:22 

19:05 

19:32 

20:05 


SD. —16.2 

Q_ 

II 

o 

S.D. —14.8 

-40 

04:06 

04:43 

05:12 

19:15 

19:44 

20:21 


-45 

03:47 

04:28 

05:01 

19:26 

19:59 

20:40 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

03:21 

04:09 

04:46 

19:40 

20:18 

21:06 












HA-AO 

1 Q-A7 


01.10 

0 

176°32.5 

-16°22.4 

185°54.6 

12.3 

-19°41.0 

4.6 

54.0 

-0^ 

Uj . U i 

Uj.DU 



zu.zo 

Z±. lo 

1 

191°32.5 

-16°21.7 

200°26.0 

12.4 

-19°36.3 

4.7 

54.0 

-54 

02:52 

03:50 

04:32 

19:54 

20:36 

21:34 

2 

206°32.4 

-16°20.9 

214°57.4 

12.4 

-19°31.6 

4.8 

54.0 

-56 

02:33 

03:38 

04:24 

20:02 

20:48 

21:52 

3 

221°32.3 

-16°20.2 

229°28.8 

12.5 

-19°26.8 

4.9 

54.0 

-58 

02:08 

03:24 

04:15 

20:12 

21:01 

22:16 

4 

236°32.3 

-16° 19.4 

244° 00.3 

12.5 

-19°21.8 

5.0 

54.0 

-60 

01:33 

03:08 

04:04 

20:22 

21:17 

22:49 

5 

251°32.2 

-16°18.7 

258°31.8 

12.5 

-19°16.8 

5.1 

54.0 








6 

266°32.1 

-16° 18.0 

273°03.3 

12.6 

-19°11.7 

5.1 

54.0 



Moonrise 



Moonset 


7 

281°32.1 

-16° 17.2 

287°34.9 

12.6 

-19°06.5 

5.2 

54.0 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

296°32.0 

-16° 16.5 

302°06.5 

12.6 

-19°01.3 

5.3 

54.0 

72 

— 


10:56 

— 

— 

14:47 

9 

311°32.0 

-16° 15.7 

316°38.2 

12.7 

-18°55.9 

5.4 

54.0 

70 

— 

10:36 

10:15 

— 

13:32 

15:28 

10 

326°31.9 

-16°15.0 

331°09.8 

12.7 

-18°50.5 

5.5 

54.0 

68 

09:46 

09:48 

09:46 

12:42 

14:19 

15:56 

11 

341°31.8 

-16°14.2 

345°41.6 

12.7 

-18°45.0 

5.6 

54.0 

66 

09:01 

09:17 

09:25 

13:28 

14:50 

16:16 

12 

356°31.8 

-16° 13.5 

0°13.3 

12.8 

-18°39.4 

5.6 

54.0 

64 

08:31 

08:53 

09:08 

13:57 

15:13 

16:33 

13 

11°31.7 

-16°12.7 

14°45.1 

12.8 

-18°33.7 

5.7 

54.0 

62 

08:08 

08:35 

08:53 

14:20 

15:31 

16:46 

14 

26°31.7 

-16° 12.0 

29° 17.0 

12.9 

-18°27.9 

5.8 

54.0 

60 

07:50 

08:19 

08:41 

14:38 

15:46 

16:58 

15 

41°31.6 

-16°11.2 

43°48.8 

12.9 

-18°22.1 

5.9 

54.0 

58 

07:35 

08:06 

08:31 

14:53 

15:58 

17:08 

16 

56°31.5 

-16°10.5 

58°20.7 

12.9 

-18°16.1 

6.0 

54.0 

56 

07:22 

07:55 

08:22 

15:05 

16:09 

17:16 

17 

71°31.5 

-16°09.7 

72°52.7 

13.0 

-18°10.1 

6.0 

54.0 

54 

07:10 

07:45 

08:13 

15:16 

16:19 

17:24 

18 

86°31.4 

-16°09.0 

87°24.7 

13.0 

-18°04.0 

6.1 

54.0 

52 

07:00 

07:36 

08:06 

15:26 

16:27 

17:31 

19 

101°31.4 

-16°08.2 

101°56.7 

13.0 

-17°57.9 

6.2 

53.9 

50 

06:51 

07:28 

07:60 

15:35 

16:35 

17:37 

20 

116°31.3 

-16°07.5 

116°28.8 

13.1 

-17°51.6 

6.3 

53.9 

45 

06:33 

07:12 

07:45 

15:54 

16:51 

17:50 

21 

131°31.2 

-16°06.7 

131°00.9 

13.1 

-17°45.3 

6.4 

53.9 

40 

06:17 

06:58 

07:34 

16:09 

17:04 

18:01 

22 

146°31.2 

-16°06.0 

145°33.0 

13.2 

-17°38.9 

6.4 

53.9 

35 

06:04 

06:46 

07:24 

16:21 

17:15 

18:10 

23 

161°31.1 

-16°05.2 

160°05.2 

13.2 

-17°32.4 

6.5 

53.9 

30 

05:53 

06:36 

07:15 

16:33 

17:25 

18:18 


SD. —16.2 

Q_ 

II 

O 

^4 

S.D. —14.7 

20 

05:33 

06:18 

06:60 

16:51 

17:42 

18:32 


10 

05:16 

06:02 

06:46 

17:08 

17:57 

18:44 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

05:00 

05:48 

06:34 

17:23 

18:10 

18:56 









-10 

04'44 

05 "33 

06-21 

17:39 

18:24 

ig-07 

0 

1 

176“31.1 

191°31.0 

-16“ 04.5 
-16°03.7 

174“ 37.4 
189°09.6 

13.2 

13.3 

-17“ 25.9 
-17“19.2 

6.6 

6.7 

53.9 

53.9 

-20 

04:27 

05:18 

06:08 

17:55 

18:38 

19:19 

2 

206°31.0 

-16°03.0 

203°41.9 

13.3 

-17“12.5 

6.7 

53.9 

-30 

04:07 

04:60 

05:53 

18:14 

18:55 

19:33 

3 

221°30.9 

-16°02.2 

218° 14.3 

13.3 

-17“05.7 

6.8 

53.9 

-35 

03:56 

04:49 

05:44 

18:25 

19:04 

19:40 









-40 

03:43 

04:37 

05:34 

18:37 

19:15 

19:49 

4 

236°30.9 

-16°01.5 

232°46.6 

13.4 

-16“58.9 

6.9 

53.9 

-45 

03:27 

04:23 

05:22 

18:52 

19:28 

19:60 

5 

251°30.8 

-16°00.7 

247° 19.0 

13.4 

-16°52.0 

7.0 

53.9 

-50 

03:08 

04:06 

05:07 

19:10 

19:43 

20:12 

6 

266°30.7 

-15°59.9 

261°51.5 

13.5 

-16“45.0 

7.0 

53.9 








7 

281°30.7 

-15°59.2 

276°24.0 

13.5 

-16°37.9 

7.1 

53.9 

-52 

02:59 

03:58 

05:00 

19:18 

19:51 

20:18 

8 

296°30.6 

-15°58.4 

290°56.5 

13.5 

-16“30.7 

7.2 

53.9 

-54 

02:49 

03:48 

04:52 

19:27 

19:59 

20:24 









-56 

02:37 

03:38 

04:44 

19:38 

20:08 

20:31 

9 

311°30.6 

-15°57.7 

305°29.0 

13.6 

-16°23.5 

7.3 

53.9 

-58 

02:24 

03:26 

04:34 

19:50 

20:18 

20:39 

10 

326°30.5 

-15°56.9 

320°01.6 

13.6 

-16“16.2 

7.3 

53.9 








11 

341°30.5 

-15°56.2 

334° 34.3 

13.7 

-16“08.9 

7.4 

53.9 

-60 

02:08 

03:13 

04:23 

20:04 

20:29 

20:48 

12 

356°30.4 

-15°55.4 

349° 06.9 

13.7 

-16“01.4 

7.5 

53.9 








13 

11°30.4 

-15°54.6 

3°39.6 

13.7 

-15°54.0 

7.5 

53.9 



Sun 



Moon 


14 

26°30.3 

-15°53.9 

18°12.4 

13.8 

-15“46.4 

7.6 

53.9 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

41°30.3 

-15°53.1 

32°45.2 

13.8 

-15“38.8 

7.7 

53.9 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

56°30.2 

-15°52.4 

47° 18.0 

13.8 

-15°31.1 

7.7 

53.9 

3 

13:43 

13:47 

12:13 

11:11 

23:35 

28(2%) 

17 

71°30.2 

-15°51.6 

61°50.8 

13.9 

-15°23.3 

7.8 

53.9 

4 

13:50 

13:53 

12:13 

11:59 

00:22 

29(0%) 

18 

86°30.1 

-15°50.8 

76°23.7 

13.9 

-15“15.5 

7.9 

53.9 

5 

13:56 

13:58 

12:13 

12:44 

00:22 

1(0%) 

19 

101°30.1 

-15°50.1 

90“56.7 

13.9 

-15“07.6 

7.9 

53.9 








20 

116°30.0 

-15°49.3 

105°29.6 

14.0 

-14°59.6 

8.0 

53.9 








21 

131°30.0 

-15°48.5 

120°02.6 

14.0 

-14°51.6 

8.1 

53.9 








22 

146°29.9 

-15°47.8 

134° 35.7 

14.1 

-14“43.5 

8.1 

53.9 








23 

161°29.9 

-15°47.0 

149°08.7 

14.1 

-14“35.4 

8.2 

53.9 









SD. —16.2 

d—0.8 

S.D. —14.7 
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February 06, 07 ,08 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

135°50.4 

223° 18.9 

-21°07.0 

113°29.5 

9°45.2 

238°09.8 

-22° 19.8 

209°04.7 

-22°05.5 

Alpheratz 

357°39.8 

29°11.7 

1 

150°52.9 

238° 18.3 

-21°07.1 

128°30.4 

9°45.9 

253° 11.8 

-22° 19.8 

224°06.9 

-22°05.4 

Ankaa 

353°12.1 

-42° 12.5 

2 

165°55.3 

253° 17.7 

-21°07.2 

143°31.3 

9°46.5 

268° 13.8 

-22° 19.8 

239°09.1 

-22°05.4 

Schedar 

349°36.4 

56°38.6 

3 

180°57.8 

268° 17.1 

-21°07.3 

158°32.2 

9°47.2 

283° 15.9 

-22° 19.9 

254° 11.3 

-22°05.4 

Diphda 

348°52.1 

-17°53.2 

4 

196°00.3 

283° 16.5 

-21°07.4 

173°33.0 

9°47.8 

298° 17.9 

-22° 19.9 

269° 13.5 

-22°05.4 

Achernar 

335°24.1 

-57°08.8 

5 

211°02.7 

298° 15.9 

-21°07.5 

188°33.9 

9°48.5 

313° 19.9 

-22° 19.9 

284° 15.6 

-22°05.3 

Hamal 

327°56.5 

23°33.1 

6 

226°05.2 

313° 15.3 

-21°07.5 

203°34.8 

9 °49 2 

328°21.9 

-22°20.0 

299° 17.8 

-22°05.3 

Polaris 

316°05.0 

89°20.9 

7 

241°07.7 

328° 14.7 

-21°07.6 

218°35.7 

9°49.8 

343°24.0 

-22°20.0 

314°20.0 

-22°05.3 

Akamar 

315°15.4 

-40° 14.1 

8 

256° 10.1 

343° 14.1 

-21°07.7 

233°36.6 

9°50.5 

358°26.0 

-22°20.1 

329°22.2 

-22°05.2 

Menkar 

314°11.0 

4°09.6 

9 

271° 12.6 

358° 13.5 

-21°07.8 

248°37.4 

9°51.1 

13°28.0 

-22°20.1 

344° 24.3 

-22°05.2 

Mirfak 

308°34.7 

49°55.7 

10 

286° 15.1 

13° 12.8 

-21°07.9 

263°38.3 

9°51.8 

28°30.0 

-22°20.1 

359°26.5 

-22°05.2 

Aldebaran 

290°44.8 

16°32.7 

11 

301° 17.5 

28° 12.2 

-21°08.0 

278°39.2 

9°52.4 

43°32.0 

-22°20.2 

14°28.7 

-22°05.2 

Rigel 

281°08.2 

-8°11.1 

12 

316°20.0 

43°11.6 

-21°08.1 

293°40.1 

9°53.1 

58°34.1 

-22°20.2 

29°30.9 

-22°05.1 

Capella 

280°28.5 

46°01.0 

13 

331°22.4 

58°11.0 

-21°08.2 

308°41.0 

9°53.7 

73°36.1 

-22°20.2 

44° 33.1 

-22°05.1 

Bellatrix 

278°27.7 

6°21.8 

14 

346° 24.9 

73°10.4 

-21°08.2 

323°41.8 

9°54.4 

88°38.1 

-22°20.3 

59°35.2 

-22°05.1 

Elnath 

278°07.5 

28°37.3 

15 

1°27.4 

88°09.8 

-21°08.3 

338°42.7 

9°55.1 

103°40.1 

-22°20.3 

74° 37.4 

-22°05.0 

Alnilam 

275°42.3 

-1°11.6 

16 

16°29.8 

103°09.2 

-21°08.4 

353°43.6 

9°55.7 

118°42.2 

-22°20.3 

89°39.6 

-22°05.0 

Betelgeuse 

270°56.9 

7°24.4 

17 

31°32.3 

118°08.6 

-21°08.5 

8°44.5 

9°56.4 

133°44.2 

-22°20.4 

104°41.8 

-22°05.0 

Canopus 

263°54.0 

-52°42.7 

18 

46° 34.8 

133°08.0 

-21°08.6 

23°45.4 

9°57.0 

148°46.2 

-22°20.4 

119°44.0 

-22°05.0 

Sirius 

258°29.9 

-16°44.6 

19 

61°37.2 

148° 07.4 

-21°08.6 

38°46.2 

9°57.7 

163°48.2 

-22°20.4 

134°46.1 

-22°04.9 

Adara 

255°09.2 

-29°00.2 

20 

76°39.7 

163°06.8 

-21°08.7 

53°47.1 

9°58.3 

178°50.3 

-22°20.5 

149°48.3 

-22°04.9 

Procyon 

244°55.3 

5°10.5 

21 

91°42.2 

178°06.1 

-21°08.8 

68°48.0 

9°59.0 

193°52.3 

-22°20.5 

164°50.5 

-22°04.9 

Pollux 

243°22.6 

27°58.7 

22 

106°44.6 

193°05.5 

-21°08.9 

83°48.9 

9°59.6 

208°54.3 

-22°20.5 

179°52.7 

-22°04.8 

Avior 

234° 15.8 

-59°34.4 

23 

121°47.1 

208° 04.9 

-21°08.9 

98°49.8 

10°00.3 

223°56.3 

-22°20.6 

194° 54.9 

-22°04.8 

Suhail 

222°49.2 

-43°30.7 

Mer. pass.: 14:54 | 

v-0.6 d-0.1 m-4.1 

v0.9 dO.7 m0.9 

v2.0 d-0.0 m-1.8 | 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.0 

-69°47.7 


Alphard 

217°52.0 

-8°44.6 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 













C1°9p7 

0 

136 u 49.6 

223 u 04.3 

-21 u 09.0 

113“50.6 

10 u 00.9 

238°58.4 

-22 u 20.6 

209“57.0 

-22 u 04.8 

uuDne 

ionOon a 

Ol OO. ( 

1 A O 0“7 O 

1 

151°52.0 

238° 03.7 

-21°09.1 

128°51.5 

10°01.6 

254° 00.4 

-22°20.6 

224°59.2 

-22°04.8 

Denebola 

182 2y.4 

14 2/.y 

2 

166°54.5 

253°03.1 

-21°09.2 

143°52.4 

10°02.2 

269°02.4 

-22°20.7 

240°01.4 

-22°04.7 

Gienah 

175°48.1 

1 700 0/1 IT 

-17°38.8 

coOn o 

3 

181°56.9 

268°02.5 

-21°09.2 

158°53.3 

10°02.9 

284° 04.4 

-22°20.7 

255°03.6 

-22°04.7 

Acrux 

1/3 U4.5 

-63 12.(J 

4 

196°59.4 

283°01.9 

-21°09.3 

173° 54.1 

10°03.5 

299°06.5 

-22°20.7 

270°05.8 

-22°04.7 

Gacrux 

171 56.2 

-57° 12.9 

5 

212°01.9 

298°01.2 

-21°09.4 

188°55.0 

10°04.2 

314°08.5 

-22°20.8 

285°07.9 

-22°04.6 

Alioth 

166° 17.0 

55°51.2 

6 

227° 04.3 

313°00.6 

-21°09.4 

203°55.9 

10°04.9 

329° 10.5 

-22°20.8 

300°10.1 

-22°04.6 

Spica 

158°27.0 

-11°15.5 

A OO 1 o O 

7 

242°06.8 

328° 00.0 

-21°09.5 

218°56.8 

10°05.5 

344° 12.6 

-22°20.8 

315°12.3 

-22°04.6 

Alcaid 

152°55.7 

49 12.y 

8 

257°09.3 

342°59.4 

-21°09.6 

233°57.6 

10°06.2 

359° 14.6 

-22°20.9 

330°14.5 

-22°04.6 

Hadar 

148°42.2 

1 A O O A9 O 

-60°27.5 

9 

272° 11.7 

357° 58.8 

-21°09.6 

248°58.5 

10°06.8 

14° 16.6 

-22°20.9 

345° 16.7 

-22°04.5 

Menkent 

148 02.9 

1 A CO CO O 

-36°27.6 

1oOoco 

10 

287° 14.2 

12°58.2 

-21°09.7 

263°59.4 

10°07.5 

29° 18.6 

-22°20.9 

0°18.8 

-22°04.5 

Arcturus 

145 52.U 

iy Uo.2 

11 

302° 16.7 

27°57.6 

-21°09.8 

279°00.3 

10°08.1 

44°20.7 

-22°21.0 

15°21.0 

-22°04.5 

Rigil Kent. 

139°46.4 

-60° 54.4 

12 

317°19.1 

42°56.9 

-21°09.8 

294°01.2 

10°08.8 

59°22.7 

-22°21.0 

30°23.2 

-22°04.4 

Zubenelg. 

137°01.1 

-16°07.1 

13 

332°21.6 

57°56.3 

-21°09.9 

309°02.0 

10°09.4 

74° 24.7 

-22°21.0 

45°25.4 

-22°04.4 

Kochab 

137° 20.1 

i ocO o“7 o 

74° 04.4 

oc o oo o 

14 

347° 24.0 

72°55.7 

-21°09.9 

324°02.9 

10°10.1 

89°26.8 

-22°21.1 

60°27.6 

-22°04.4 

Alphecca 

126 07.8 

1 1 oO Ol ~7 

26 39.0 

OC OOO o 

15 

2°26.5 

87°55.1 

-21°10.0 

339°03.8 

10° 10.7 

104°28.8 

-22°21.1 

75°29.7 

-22°04.4 

Antares 

112 21./ 

-26 28.2 

16 

17°29.0 

102°54.5 

-21°10.1 

354° 04.7 

10° 11.4 

119°30.8 

-22°21.1 

90°31.9 

-22°04.3 

Atria 

107°20.3 

1 OOoOO o 

-69°03.3 

1 C O A A O 

17 

32°31.4 

117°53.9 

-21°10.1 

9°05.5 

10° 12.0 

134° 32.8 

-22°21.2 

105°34.1 

-22°04.3 

Sa bi k 

102 U8.3 

-15 44.8 

o“7 o OC O 

18 

47°33.9 

132°53.2 

-21°10.2 

24°06.4 

10° 12.7 

149° 34.9 

-22°21.2 

120°36.3 

-22°04.3 

Shaula 

96° 16.9 

r \/- O OO 1 

-37 06.8 

ioooo o 

19 

62°36.4 

147°52.6 

-21°10.2 

39°07.3 

10° 13.3 

164°36.9 

-22°21.2 

135°38.5 

-22°04.2 

Rasalhague 

96 03.1 

OOO A A ~7 

12 32.8 

20 

77°38.8 

162°52.0 

-21°10.3 

54°08.2 

10° 14.0 

179°38.9 

-22°21.3 

150°40.6 

-22°04.2 

Eta min 

yU 44./ 

51°29.1 

21 

92°41.3 

177°51.4 

-21°10.3 

69°09.0 

10° 14.6 

194°41.0 

-22°21.3 

165°42.8 

-22°04.2 

Kaus Aust. 

83°39.0 

OOOOC ~7 

-34°22.3 

ooo A O O 

22 

107°43.8 

192°50.8 

-21°10.4 

84°09.9 

10° 15.3 

209°43.0 

-22°21.3 

180°45.0 

-22°04.2 

Vega 

80 36./ 

38 48.U 

23 

122°46.2 

207° 50.2 

-21°10.4 

99°10.8 

10° 15.9 

224° 45.0 

-22°21.4 

195°47.2 

-22°04.1 

Nunki 

Altair 

75°53.9 

62°04.9 

-26° 16.3 
8°55.0 

Mer.pass.:14:50 | 

v-0.6 d-0.1 m-4.1 

v0.9 dO.7 ml.O 

v2.0 d-0.0 m-1.8 ] 

v2.2 dO.O m0.6 

Peacock 

53°13.8 

-56°40.3 





















Deneb 

49°29.3 

45°20.9 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

137°48.7 

222 u 49.5 

-21°10.5 

114 u 11.7 

10 u 16.6 

239°47.1 

-22 u 21.4 

210 u 49.4 

-22 u 04.1 

Alnair 

27°39.4 

-46°52.2 

1 

152°51.2 

237°48.9 

-21°10.5 

129°12.5 

10° 17.2 

254° 49.1 

-22°21.4 

225°51.6 

-22°04.1 

Fomalhaut 

15°20.1 

-29°31.5 

2 

167° 53.6 

252°48.3 

-21°10.6 

144° 13.4 

10° 17.9 

269°51.1 

-22°21.5 

240°53.7 

-22°04.0 

Scheat 

13°50.0 

28°11.1 

3 

182°56.1 

267°47.7 

-21°10.6 

159° 14.3 

10° 18.5 

284° 53.1 

-22°21.5 

255°55.9 

-22°04.0 

Markab 

13°34.8 

15° 18.4 

4 

197°58.5 

282°47.1 

-21°10.7 

174°15.2 

10° 19.2 

299°55.2 

-22°21.5 

270°58.1 

-22°04.0 

2019/2/6 

SHA 

Mer.pass 

5 

213°01.0 

297°46.4 

-21°10.7 

189° 16.0 

10° 19.8 

314°57.2 

-22°21.6 

286°00.3 

-22°04.0 


87°28.5 

09:07 

6 

228°03.5 

312°45.8 

-21°10.8 

204° 16.9 

10°20.5 

329°59.2 

-22°21.6 

301°02.5 

-22°03.9 

Mars 

337°39.1 

16:25 

7 

243°05.9 

327°45.2 

-21°10.8 

219°17.8 

10°21.1 

345°01.3 

-22°21.6 

316°04.6 

-22°03.9 

J u piter 

102° 19.4 

08:06 

8 

258°08.4 

342°44.6 

-21°10.9 

234° 18.7 

10°21.8 

0°03.3 

-22°21.7 

331°06.8 

-22°03.9 

Saturn 

73° 14.3 

10:02 

9 

273° 10.9 

357°44.0 

-21°10.9 

249° 19.5 

10°22.4 

15°05.3 

-22°21.7 

346°09.0 

-22°03.8 




10 

288° 13.3 

12°43.3 

-21°10.9 

264°20.4 

10°23.1 

30°07.4 

-22°21.7 

1°11.2 

-22°03.8 

2019/2/7 

SHA 

Mer.pass 

11 

303° 15.8 

27°42.7 

-21°11.0 

279°21.3 

10°23.7 

45°09.4 

-22°21.8 

16°13.4 

-22°03.8 

Venus 

86° 14.8 

09:08 

12 

318° 18.3 

42°42.1 

-21°11.0 

294°22.2 

10°24.4 

60° 11.4 

-22°21.8 

31°15.6 

-22°03.8 

Mars 

337°01.1 

16:24 

13 

333°20.7 

57°41.5 

-21°11.1 

309°23.0 

10°25.0 

75° 13.5 

-22°21.8 

46° 17.7 

-22°03.7 

Jupiter 

102°08.8 

08:03 

14 

348° 23.2 

72°40.8 

-21°11.1 

324°23.9 

10°25.7 

90° 15.5 

-22°21.9 

61°19.9 

-22°03.7 

Saturn 

73°07.5 

09:59 

15 

3°25.7 

87°40.2 

-21°11.1 

339°24.8 

10°26.3 

105° 17.5 

-22°21.9 

76°22.1 

-22°03.7 

2019/2/8 

SHA 

Mer.pass 

16 

18°28.1 

102°39.6 

-21°11.2 

354°25.7 

10°26.9 

120° 19.6 

-22°21.9 

91°24.3 

-22°03.6 

Venus 

85°00.8 

09:09 

17 

33°30.6 

117°39.0 

-21°11.2 

9°26.5 

10°27.6 

135°21.6 

-22°22.0 

106°26.5 

-22°03.6 

Mars 

336°23.0 

16:22 

18 

48°33.0 

132°38.4 

-21°11.2 

24°27.4 

10°28.2 

150°23.6 

-22°22.0 

121°28.7 

-22°03.6 

Jupiter 

101°58.4 

07:60 

19 

63°35.5 

147° 37.7 

-21°11.3 

39°28.3 

10°28.9 

165°25.7 

-22°22.0 

136°30.8 

-22°03.6 

Saturn 

73°00.7 

09:55 

20 

78°38.0 

162°37.1 

-21°11.3 

54°29.2 

10°29.5 

180°27.7 

-22°22.1 

151°33.0 

-22°03.5 

1 Horizontal naralax 


21 

93°40.4 

177° 36.5 

-21°11.3 

69°30.0 

10°30.2 

195°29.7 

-22°22.1 

166°35.2 

-22°03.5 


r 

Venus: 

0.2 

22 

108°42.9 

192°35.9 

-21°11.4 

84°30.9 

10°30.8 

210°31.8 

-22°22.1 

181°37.4 

-22°03.5 


Mars: 

0.1 

23 

123°45.4 

207° 35.2 

-21°11.4 

99°31.8 

10°31.5 

225°33.8 

-22°22.2 

196°39.6 

-22°03.4 




Mer.pass.:14:46 | 

v-0.6 d-0.0 m-4.1 

v0.9 dO.6 ml.O 

v2.0 d-0.0 m-1.8 | 

v2.2 dO.O m0.6 





26 



2019 February 06 to Feb. 08 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

176 u 29.8 

-15°46.3 

163 u 41.8 

14.1 

-14 u 27.2 

8.2 

53.9 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°29.8 

-15°45.5 

178° 15.0 

14.2 

-14° 18.9 

8.3 

54.0 

72 

06:48 

08:13 

09:45 

14:45 

16:17 

17:42 

2 

206° 29.7 

-15°44.7 

192°48.2 

14.2 

-14° 10.6 

8.4 

54.0 

70 

06:43 

07:58 

09:15 

15:15 

16:32 

17:47 

3 

221°29.7 

-15°44.0 

207°21.4 

14.2 

-14°02.2 

8.4 

54.0 

68 

06:38 

07:46 

08:53 

15:36 

16:43 

17:51 

4 

236°29.6 

-15°43.2 

221°54.6 

14.3 

-13°53.7 

8.5 

54.0 

66 

06:34 

07:36 

08:36 

15:54 

16:53 

17:55 

5 

251°29.6 

-15°42.4 

236°27.9 

14.3 

-13°45.2 

8.5 

54.0 

64 

06:31 

07:28 

08:22 

16:08 

17:01 

17:59 

6 

266°29.6 

-15°41.7 

251°01.2 

14.3 

-13°36.7 

8.6 

54.0 

62 

06:27 

07:21 

08:10 

16:19 

17:09 

18:02 

7 

281°29.5 

-15°40.9 

265°34.5 

14.4 

-13°28.0 

8.6 

54.0 

60 

06:24 

07:14 

07:60 

16:29 

17:15 

18:05 

8 

296°29.5 

-15°40.1 

280°07.9 

14.4 

-13° 19.4 

8.7 

54.0 

58 

06:22 

07:09 

07:51 

16:38 

17:21 

18:07 

9 

311°29.4 

-15°39.4 

294°41.3 

14.4 

-13° 10.6 

8.8 

54.0 

56 

06:19 

07:03 

07:44 

16:46 

17:26 

18:10 

10 

326°29.4 

-15°38.6 

309° 14.8 

14.5 

-13°01.8 

8.8 

54.0 

54 

06:17 

06:59 

07:37 

16:52 

17:30 

18:12 

11 

341°29.3 

-15°37.8 

323°48.3 

14.5 

-12°53.0 

8.9 

54.0 

52 

06:15 

06:55 

07:30 

16:58 

17:34 

18:14 

12 

356°29.3 

-15°37.0 

338°21.8 

14.5 

-12°44.1 

8.9 

54.0 

50 

06:12 

06:51 

07:25 

17:04 

17:38 

18:17 

13 

11°29.2 

-15°36.3 

352°55.3 

14.6 

-12°35.1 

9.0 

54.0 

45 

06:07 

06:42 

07:13 

17:16 

17:47 

18:22 

14 

26°29.2 

-15°35.5 

7°28.9 

14.6 

-12°26.1 

9.0 

54.0 

40 

06:03 

06:35 

07:03 

17:26 

17:54 

18:26 

15 

41°29.2 

-15°34.7 

22°02.5 

14.6 

-12°17.1 

9.1 

54.0 

35 

05:58 

06:28 

06:54 

17:34 

18:01 

18:31 

16 

56°29.1 

-15°34.0 

36°36.1 

14.6 

-12°08.0 

9.1 

54.0 

30 

05:53 

06:22 

06:47 

17:42 

18:07 

18:35 

17 

71°29.1 

-15°33.2 

51°09.8 

14.7 

-11°58.8 

9.2 

54.0 

20 

05:44 

06:11 

06:33 

17:55 

18:18 

18:44 

18 

86°29.0 

-15°32.4 

65°43.5 

14.7 

-11°49.6 

9.2 

54.0 

10 

05:35 

05:60 

06:22 

18:07 

18:28 

18:53 

19 

101°29.0 

-15°31.6 

80° 17.2 

14.7 

-11°40.4 

9.3 

54.0 

0 

05:24 

05:49 

06:11 

18:18 

18:39 

19:04 

20 

116°29.0 

-15°30.9 

94°50.9 

14.8 

-11°31.0 

9.3 

54.0 

-10 

05:12 

05:38 

05:59 

18:29 

18:50 

19:16 

21 

131°28.9 

-15°30.1 

109°24.7 

14.8 

-11°21.7 

9.4 

54.0 

-20 

04:57 

05:24 

05:47 

18:41 

19:04 

19:31 

22 

146°28.9 

-15°29.3 

123°58.5 

14.8 

-11°12.3 

9.4 

54.0 

-30 

04:38 

05:08 

05:33 

18:54 

19:20 

19:50 

23 

161°28.8 

-15°28.5 

138°32.3 

14.8 

-11°02.8 

9.5 

54.0 

-35 

04:26 

04:58 

05:25 

19:02 

19:29 

20:02 


SD. —16.2 

Q_ 

II 

o 

CO 

S.D. —14.7 

-40 

04:11 

04:47 

05:16 

19:12 

19:41 

20:17 


-45 

03:52 

04:33 

05:05 

19:22 

19:55 

20:35 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

03:28 

04:15 

04:52 

19:35 

20:12 

20:59 










nQ.I R 

riA-nfi 

nA-AR 

1 Q ■ A9 

on-on 

91-11 

0 

176°28.8 

-15°27.8 

153°06.2 

14.9 

-10°53.3 

9.5 

54.0 

-0^ 

Uj. Ij 

U^t.UD 



zu.zu 

Z 1.11 

1 

191°28.8 

-15°27.0 

167°40.1 

14.9 

-10° 43.8 

9.6 

54.1 

-54 

03:01 

03:57 

04:39 

19:48 

20:30 

21:25 

2 

206°28.7 

-15°26.2 

182° 14.0 

14.9 

-10°34.2 

9.6 

54.1 

-56 

02:44 

03:46 

04:31 

19:56 

20:41 

21:42 

3 

221°28.7 

-15°25.4 

196°47.9 

14.9 

-10° 24.6 

9.7 

54.1 

-58 

02:22 

03:33 

04:22 

20:05 

20:53 

22:03 

4 

236°28.6 

-15°24.7 

211°21.9 

15.0 

-10° 14.9 

9.7 

54.1 

-60 

01:52 

03:18 

04:12 

20:14 

21:08 

22:31 

5 

251°28.6 

-15°23.9 

225°55.8 

15.0 

-10°05.2 

9.7 

54.1 








6 

266°28.6 

-15°23.1 

240°29.8 

15.0 

-9°55.4 

9.8 

54.1 



Moonrise 



Moonset 


7 

281°28.5 

-15°22.3 

255°03.9 

15.0 

-9° 45.6 

9.8 

54.1 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

296°28.5 

-15°21.5 

269°37.9 

15.1 

-9°35.8 

9.9 

54.1 

72 

10:26 

10:07 

09:51 

16:50 

18:39 

20:22 

9 

311°28.5 

-15°20.8 

284° 12.0 

15.1 

-9°25.9 

9.9 

54.1 

70 

10:02 

09:53 

09:44 

17:12 

18:51 

20:27 

10 

326°28.4 

-15°20.0 

298°46.1 

15.1 

-9° 16.0 

9.9 

54.1 

68 

09:44 

09:41 

09:38 

17:29 

19:01 

20:31 

11 

341°28.4 

-15°19.2 

313°20.2 

15.1 

-9°06.0 

10.0 

54.1 

66 

09:29 

09:32 

09:33 

17:43 

19:09 

20:34 

12 

356°28.4 

-15°18.4 

327°54.3 

15.1 

-8°56.0 

10.0 

54.1 

64 

09:17 

09:24 

09:29 

17:54 

19:16 

20:37 

13 

11°28.3 

-15°17.6 

342°28.5 

15.2 

-8° 45.9 

10.1 

54.1 

62 

09:07 

09:17 

09:25 

18:04 

19:21 

20:39 

14 

26°28.3 

-15°16.9 

357°02.7 

15.2 

-8°35.9 

10.1 

54.1 

60 

08:58 

09:11 

09:22 

18:12 

19:26 

20:41 

15 

41°28.2 

-15°16.1 

11°36.9 

15.2 

-8°25.8 

10.1 

54.2 

58 

08:50 

09:06 

09:19 

18:19 

19:31 

20:43 

16 

56°28.2 

-15°15.3 

26°11.1 

15.2 

-8° 15.6 

10.2 

54.2 

56 

08:43 

09:01 

09:17 

18:25 

19:35 

20:45 

17 

71°28.2 

-15°14.5 

40°45.3 

15.2 

-8°05.4 

10.2 

54.2 

54 

08:37 

08:57 

09:14 

18:31 

19:38 

20:46 

18 

86°28.1 

-15°13.7 

55°19.5 

15.3 

-7°55.2 

10.2 

54.2 

52 

08:31 

08:53 

09:12 

18:36 

19:42 

20:48 

19 

101°28.1 

-15°12.9 

69°53.8 

15.3 

-7° 44.9 

10.3 

54.2 

50 

08:26 

08:49 

09:10 

18:40 

19:44 

20:49 

20 

116°28.1 

-15°12.2 

84°28.1 

15.3 

-7° 34.6 

10.3 

54.2 

45 

08:15 

08:42 

09:06 

18:50 

19:51 

20:51 

21 

131°28.1 

-15°11.4 

99°02.4 

15.3 

-7° 24.3 

10.3 

54.2 

40 

08:06 

08:35 

09:03 

18:58 

19:56 

20:54 

22 

146°28.0 

-15°10.6 

113°36.7 

15.3 

-7° 14.0 

10.4 

54.2 

35 

07:58 

08:30 

08:60 

19:05 

20:00 

20:55 

23 

161°28.0 

-15°09.8 

128°11.0 

15.3 

-7° 03.6 

10.4 

54.2 

30 

07:51 

08:25 

08:57 

19:11 

20:04 

20:57 


SD. — 16.2 

d—0.8 

S.D. —14.7 

20 

07:39 

08:16 

08:52 

19:22 

20:11 

20:60 


10 

07:29 

08:09 

08:48 

19:31 

20:17 

21:02 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

07:19 

08:02 

08:44 

19:40 

20:22 

21:05 









-10 

07 "09 

07-55 

08 "40 

19-48 

20 28 

21:07 

0 

1 

176°28.0 

191°27.9 

-15°09.0 

-15°08.2 

142 u 45.3 

157°19.7 

15.3 

15.3 

-6°53.1 
-6° 42.7 

10.4 

10.5 

54.2 

54.3 

-20 

06:58 

07:47 

08:36 

19:57 

20:34 

21:09 

2 

206°27.9 

-15°07.4 

171°54.0 

15.4 

-6°32.2 

10.5 

54.3 

-30 

06:46 

07:39 

08:31 

20:07 

20:40 

21:12 

3 

221°27.9 

-15°06.7 

186°28.4 

15.4 

-6°21.7 

10.5 

54.3 

-35 

06:39 

07:34 

08:29 

20:13 

20:44 

21:13 









-40 

06:31 

07:28 

08:26 

20:20 

20:48 

21:15 

4 

5 

236°27.8 

251°27.8 

-15°05.9 

-15°05.1 

201°02.8 

215°37.1 

15.4 

15.4 

-6° 11.2 
-6°00.6 

10.6 

10.6 

54.3 

54.3 

-45 

-50 

06:21 

06:10 

07:21 

07:14 

08:22 

08:18 

20:28 

20:37 

20:53 

20:59 

21:17 

21:19 

6 

266°27.8 

-15°04.3 

230°11.5 

15.4 

-5° 50.0 

10.6 

54.3 








7 

281°27.8 

-15°03.5 

244°45.9 

15.4 

-5°39.4 

10.6 

54.3 

-52 

06:04 

07:10 

08:16 

20:41 

21:02 

21:21 

8 

296°27.7 

-15°02.7 

259°20.4 

15.4 

-5°28.7 

10.7 

54.3 

-54 

05:59 

07:06 

08:14 

20:46 

21:05 

21:22 









-56 

05:52 

07:01 

08:11 

20:51 

21:08 

21:23 

9 

311°27.7 

-15°01.9 

273°54.8 

15.4 

-5° 18.1 

10.7 

54.3 

-58 

05:45 

06:56 

08:08 

20:57 

21:11 

21:24 

10 

326° 27.7 

-15°01.1 

288°29.2 

15.4 

-5° 07.4 

10.7 

54.4 








11 

341°27.6 

-15°00.3 

303°03.6 

15.4 

-4°56.6 

10.7 

54.4 

-60 

05:36 

06:51 

08:05 

21:03 

21:15 

21:26 

12 

356°27.6 

-14°59.5 

317°38.1 

15.4 

-4° 45.9 

10.8 

54.4 








13 

11°27.6 

-14°58.7 

332°12.5 

15.4 

-4°35.1 

10.8 

54.4 



Sun 



Moon 


14 

26°27.6 

-14°58.0 

346°47.0 

15.4 

-4° 24.3 

10.8 

54.4 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

41°27.5 

-14°57.2 

1°21.4 

15.4 

-4° 13.5 

10.8 

54.4 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

56°27.5 

-14°56.4 

15°55.8 

15.4 

-4°02.7 

10.8 

54.4 

6 

14:01 

14:03 

12:14 

13:29 

01:07 

2(2%) 

17 

71°27.5 

-14°55.6 

30°30.3 

15.4 

-3°51.8 

10.9 

54.4 

7 

14:05 

14:07 

12:14 

14:12 

01:50 

3(6%) 

18 

86° 27.5 

-14°54.8 

45°04.7 

15.4 

-3° 40.9 

10.9 

54.5 

8 

14:08 

14:10 

12:14 

14:54 

02:33 

4(11%) 

19 

101°27.4 

-14°54.0 

59°39.2 

15.4 

-3°30.1 

10.9 

54.5 








20 

116°27.4 

-14°53.2 

74° 13.6 

15.4 

-3° 19.1 

10.9 

54.5 








21 

131°27.4 

-14°52.4 

88°48.1 

15.4 

-3°08.2 

10.9 

54.5 








22 

146°27.4 

-14°51.6 

103°22.5 

15.4 

-2°57.3 

11.0 

54.5 








23 

161°27.3 

-14°50.8 

117°57.0 

15.4 

-2° 46.3 

11.0 

54.5 









SD. —16.2 

d—0.8 

S.D. = 14.8 
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February 09, 10 ,11 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

138°47.8 

222°34.6 

-21°11.4 

114°32.7 

10°32.1 

240°35.9 

-22°22.2 

211°41.8 

-22°03.4 

Alpheratz 

357°39.8 

29°11.7 

1 

153°50.3 

237°34.0 

-21°11.5 

129°33.5 

10°32.8 

255°37.9 

-22°22.2 

226°43.9 

-22°03.4 

Ankaa 

353° 12.2 

-42° 12.5 

2 

168°52.8 

252°33.4 

-21°11.5 

144°34.4 

10°33.4 

270°39.9 

-22°22.2 

241°46.1 

-22°03.4 

Schedar 

349°36.5 

56°38.6 

3 

183°55.2 

267°32.7 

-21°11.5 

159°35.3 

10°34.1 

285°42.0 

-22°22.3 

256°48.3 

-22°03.3 

Diphda 

348°52.1 

-17°53.2 

4 

198°57.7 

282°32.1 

-21°11.5 

174°36.1 

10°34.7 

300°44.0 

-22°22.3 

271°50.5 

-22°03.3 

Achernar 

335° 24.1 

-57°08.8 

5 

214°00.1 

297°31.5 

-21°11.5 

189°37.0 

10°35.4 

315°46.0 

-22°22.3 

286°52.7 

-22°03.3 

Hamal 

327°56.5 

23°33.1 

6 

229°02.6 

312°30.8 

-21°11.6 

204°37.9 

10°36.0 

330° 48.1 

-22°22.4 

301°54.9 

-22°03.2 

Polaris 

316°06.5 

89°20.9 

7 

244° 05.1 

327°30.2 

-21°11.6 

219°38.8 

10°36.6 

345° 50.1 

-22° 22.4 

316°57.0 

-22°03.2 

Akamar 

315°15.4 

-40° 14.1 

8 

259°07.5 

342°29.6 

-21°11.6 

234°39.6 

10°37.3 

0°52.1 

-22°22.4 

331°59.2 

-22°03.2 

Menkar 

314°11.0 

4°09.6 

9 

274° 10.0 

357°29.0 

-21°11.6 

249°40.5 

10°37.9 

15°54.2 

-22°22.5 

347°01.4 

-22°03.2 

Mirfak 

308°34.8 

49°55.7 

10 

289° 12.5 

12°28.3 

-21°11.6 

264°41.4 

10°38.6 

30°56.2 

-22°22.5 

2°03.6 

-22°03.1 

Aldebaran 

290°44.8 

16°32.7 

11 

304° 14.9 

27°27.7 

-21°11.7 

279°42.2 

10°39.2 

45°58.3 

-22°22.5 

17°05.8 

-22°03.1 

Rigel 

281°08.2 

-8°11.1 

12 

319° 17.4 

42°27.1 

-21°11.7 

294° 43.1 

10°39.9 

61°00.3 

-22°22.6 

32°08.0 

-22°03.1 

Capella 

280°28.5 

46°01.0 

13 

334° 19.9 

57°26.5 

-21°11.7 

309°44.0 

10°40.5 

76°02.3 

-22°22.6 

47° 10.2 

-22°03.0 

Bellatrix 

278°27.7 

6°21.8 

14 

349° 22.3 

72°25.8 

-21°11.7 

324° 44.9 

10°41.2 

91°04.4 

-22°22.6 

62° 12.3 

-22°03.0 

Elnath 

278°07.5 

28°37.3 

15 

4°24.8 

87°25.2 

-21°11.7 

339°45.7 

10°41.8 

106°06.4 

-22°22.7 

77° 14.5 

-22°03.0 

Alnilam 

275°42.3 

-1°11.6 

16 

19°27.3 

102°24.6 

-21°11.7 

354° 46.6 

10°42.4 

121°08.5 

-22°22.7 

92°16.7 

-22°03.0 

Betelgeuse 

270°56.9 

7°24.4 

17 

34°29.7 

117°23.9 

-21°11.7 

9°47.5 

10°43.1 

136°10.5 

-22°22.7 

107° 18.9 

-22°02.9 

Canopus 

263°54.0 

-52°42.7 

18 

49°32.2 

132°23.3 

-21°11.8 

24° 48.3 

10°43.7 

151°12.5 

-22°22.8 

122°21.1 

-22°02.9 

Sirius 

258°30.0 

-16°44.6 

19 

64° 34.6 

147°22.7 

-21°11.8 

39°49.2 

10°44.4 

166° 14.6 

-22°22.8 

137°23.3 

-22°02.9 

Adara 

255°09.2 

-29°00.2 

20 

79°37.1 

162°22.0 

-21°11.8 

54° 50.1 

10°45.0 

181°16.6 

-22°22.8 

152°25.4 

-22°02.8 

Procyon 

244°55.3 

5°10.5 

21 

94° 39.6 

177°21.4 

-21°11.8 

69°51.0 

10°45.7 

196° 18.6 

-22°22.9 

167°27.6 

-22°02.8 

Pollux 

243°22.6 

27°58.7 

22 

109°42.0 

192°20.8 

-21°11.8 

84°51.8 

10°46.3 

211°20.7 

-22°22.9 

182°29.8 

-22°02.8 

Avior 

234° 15.8 

-59°34.4 

23 

124°44.5 

207°20.2 

-21°11.8 

99°52.7 

10°46.9 

226°22.7 

-22°22.9 

197° 32.0 

-22°02.8 

Suhail 

222°49.2 

-43°30.7 

Mer.pass.:14:42 | 

v-0.6 d-0.0 m-4.1 

v0.9 dO.6 ml.O 

v2.0 d-0.0 

m-1.8 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.0 

-69°47.8 


Alphard 

217°52.0 

-8°44.6 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 













Cl ° OO o 

0 

139 u 47.0 

222 u 19.5 

-21 u 11.8 

114°53.6 

10°47.6 

241 u 24.8 

-22 u 22.9 

212 u 34.2 

-22 u 02.7 

uuDne 

lyo 

ionOon a 

Ol 00.0 

I/O 0"7 O 

1 

154°49.4 

237° 18.9 

-21°11.8 

129°54.4 

10°48.2 

256°26.8 

-22°23.0 

227° 36.4 

-22°02.7 

Denebola 

182 29.4 

14 2/.y 

2 

169°51.9 

252°18.3 

-21°11.8 

144° 55.3 

10°48.9 

271°28.9 

-22°23.0 

242° 38.6 

-22°02.7 

Gienah 

175°48.1 

1 700 0/1 IT 

-17°38.8 

COOlAo 

3 

184°54.4 

267° 17.6 

-21°11.8 

159°56.2 

10°49.5 

286°30.9 

-22°23.0 

257°40.7 

-22°02.6 

Acrux 

1/3 U4.5 

-63 12.U 

4 

199°56.8 

282°17.0 

-21°11.8 

174° 57.1 

10°50.2 

301°32.9 

-22°23.1 

272°42.9 

-22°02.6 

Gacrux 

171 56.2 

-57° 12.9 

5 

214°59.3 

297° 16.4 

-21°11.8 

189°57.9 

10°50.8 

316°35.0 

-22°23.1 

287°45.1 

-22°02.6 

Alioth 

166° 17.0 

55°51.2 

6 

230°01.7 

312°15.7 

-21°11.8 

204° 58.8 

10°51.4 

331°37.0 

-22°23.1 

302°47.3 

-22°02.6 

Spica 

158°27.0 

-11°15.6 

zioOn o 

7 

245°04.2 

327°15.1 

-21°11.8 

219°59.7 

10°52.1 

346°39.1 

-22°23.2 

317°49.5 

-22°02.5 

Alcaid 

152°55.7 

49 12.9 

8 

260°06.7 

342° 14.5 

-21°11.8 

235°00.5 

10°52.7 

1°41.1 

-22°23.2 

332°51.7 

-22°02.5 

Hadar 

148°42.2 

1 A O O A9 O 

-60°27.5 

9 

275°09.1 

357°13.8 

-21°11.8 

250°01.4 

10°53.4 

16°43.1 

-22°23.2 

347° 53.9 

-22°02.5 

Menkent 

148 02.9 

-1 A CO CO O 

-36°27.6 

1 oOoc o 

10 

290°11.6 

12°13.2 

-21°11.8 

265°02.3 

10°54.0 

31°45.2 

-22°23.3 

2°56.1 

-22°02.4 

Arcturus 

145 52.U 

19 U5.2 

11 

305°14.1 

27°12.6 

-21°11.8 

280° 03.1 

10°54.6 

46°47.2 

-22°23.3 

17°58.2 

-22°02.4 

Rigil Kent. 

139°46.4 

-60° 54.4 

12 

320° 16.5 

42°11.9 

-21°11.8 

295°04.0 

10°55.3 

61°49.3 

-22°23.3 

33° 00.4 

-22°02.4 

Zubenelg. 

137°01.1 

-16°07.1 

13 

335°19.0 

57°11.3 

-21°11.8 

310°04.9 

10°55.9 

76°51.3 

-22° 23.4 

48°02.6 

-22°02.4 

Kochab 

137°20.0 

lACO 0“7 O 

74° 04.4 

OC o OO o 

14 

350°21.5 

72°10.7 

-21°11.8 

325°05.7 

10°56.6 

91°53.4 

-22° 23.4 

63° 04.8 

-22°02.3 

Alphecca 

126 07.8 

1 1 oO Ol c 

26 39.0 

OC oOO o 

15 

5°23.9 

87°10.0 

-21°11.7 

340° 06.6 

10°57.2 

106°55.4 

-22° 23.4 

78° 07.0 

-22°02.3 

Antares 

112 21.6 

-26 28.2 

16 

20°26.4 

102°09.4 

-21°11.7 

355°07.5 

10°57.8 

121°57.4 

-22° 23.4 

93°09.2 

-22°02.3 

Atria 

107°20.2 

1 OOoOO o 

-69°03.3 

1 C O A A O 

17 

35°28.9 

117°08.8 

-21°11.7 

10°08.4 

10°58.5 

136°59.5 

-22°23.5 

108°11.4 

-22°02.2 

Sa bi k 

102 U8.3 

-15 44.o 

07 OOC O 

18 

50°31.3 

132°08.1 

-21°11.7 

25°09.2 

10°59.1 

152°01.5 

-22°23.5 

123° 13.5 

-22°02.2 

Shaula 

96° 16.9 

r\ /- O OO 1 

-37 06.8 

10 0 00 0 

19 

65°33.8 

147°07.5 

-21°11.7 

40° 10.1 

10°59.8 

167°03.6 

-22°23.5 

138° 15.7 

-22°02.2 

Rasalhague 

96 03.1 

OOO A A ~7 

12 32.8 

c1 0 OO 0 

20 

80°36.2 

162°06.9 

-21°11.7 

55° 11.0 

11°00.4 

182°05.6 

-22°23.6 

153° 17.9 

-22°02.2 

Eta min 

9U 44./ 

51 29.U 

21 

95°38.7 

177°06.2 

-21°11.7 

70°11.8 

11°01.0 

197°07.7 

-22°23.6 

168°20.1 

-22°02.1 

Kaus Aust. 

83°39.0 

OOOOC ~7 

-34°22.3 

ooo A~7 O 

22 

110°41.2 

192°05.6 

-21°11.6 

85° 12.7 

11°01.7 

212°09.7 

-22°23.6 

183°22.3 

-22°02.1 

Vega 

80 36./ 

38 4/.9 

23 

125°43.6 

207°05.0 

-21°11.6 

100° 13.6 

11°02.3 

227°11.8 

-22°23.7 

198°24.5 

-22°02.1 

Nunki 

Altair 

75°53.8 

62°04.9 

-26° 16.3 
8°55.0 

Mer.pass.:14:38 | 

v-0.6 d-0.0 m-4.1 

v0.9 dO.6 ml.O 

v2.0 d-0.0 

m-1.8 

v2.2 dO.O m0.6 

Peacock 

53°13.8 

-56°40.3 





















Deneb 

49°29.3 

45°20.8 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

140 u 46.1 

222 u 04.3 

-21 u 11.6 

115° 14.4 

n u o3.o 

242 u 13.8 

-22 u 23.7 

213 u 26.7 

-22 u 02.0 

Alnair 

27°39.4 

-46°52.2 

1 

155°48.6 

237°03.7 

-21°11.6 

130° 15.3 

11°03.6 

257° 15.9 

-22°23.7 

228°28.9 

-22°02.0 

Fomalhaut 

15°20.1 

-29°31.5 

2 

170°51.0 

252°03.0 

-21°11.6 

145° 16.2 

11°04.2 

272° 17.9 

-22°23.7 

243°31.0 

-22°02.0 

Scheat 

13°50.0 

28°11.1 

3 

185°53.5 

267°02.4 

-21°11.5 

160° 17.0 

11°04.9 

287° 19.9 

-22°23.8 

258°33.2 

-22°02.0 

Markab 

13°34.8 

15° 18.4 

4 

200°56.0 

282°01.8 

-21°11.5 

175° 17.9 

11°05.5 

302°22.0 

-22°23.8 

273° 35.4 

-22°01.9 

2019/2/9 

SHA 

Mer.pass 

5 

215°58.4 

297°01.1 

-21°11.5 

190° 18.8 

11°06.2 

317°24.0 

-22°23.8 

288° 37.6 

-22°01.9 


83°46.8 

09:10 

6 

231°00.9 

312°00.5 

-21°11.5 

205° 19.6 

11°06.8 

332°26.1 

-22°23.9 

303° 39.8 

-22°01.9 

Mars 

33R°44 « 

16:21 

7 

246°03.4 

326°59.9 

-21°11.4 

220°20.5 

11°07.4 

347°28.1 

-22°23.9 

318°42.0 

-22°01.8 

J u piter 

J J J 7T.U 

101°48.0 

07:57 

8 

261°05.8 

341°59.2 

-21°11.4 

235°21.4 

11°08.1 

2°30.2 

-22°23.9 

333°44.2 

-22°01.8 

Saturn 

72°53.9 

09:52 

9 

276°08.3 

356°58.6 

-21°11.4 

250°22.2 

11°08.7 

17°32.2 

-22° 24.0 

348°46.4 

-22°01.8 




10 

291°10.7 

11°57.9 

-21°11.4 

265° 23.1 

11°09.3 

32°34.3 

-22°24.0 

3°48.6 

-22°01.8 

2019/2/1 

SHA 

Mer.pass 

11 

306° 13.2 

26°57.3 

-21°11.3 

280° 24.0 

11°10.0 

47°36.3 

-22° 24.0 

18°50.7 

-22°01.7 

Venus 

82°32.6 

09:11 

12 

321°15.7 

41°56.7 

-21°11.3 

295°24.8 

11°10.6 

62°38.4 

-22° 24.0 

33°52.9 

-22°01.7 

Mars 

335°06.6 

16:19 

13 

336°18.1 

56°56.0 

-21°11.3 

310°25.7 

11°11.3 

77°40.4 

-22°24.1 

48°55.1 

-22°01.7 

Jupiter 

101°37.8 

07:53 

14 

351°20.6 

71°55.4 

-21°11.2 

325°26.6 

11°11.9 

92°42.5 

-22°24.1 

63°57.3 

-22°01.6 

Saturn 

72°47.2 

09:48 

15 

6°23.1 

86°54.7 

-21°11.2 

340° 27.4 

11°12.5 

107°44.5 

-22°24.1 

78°59.5 

-22°01.6 

2019/2/1 

SHA 

Mer.pass 

16 

21°25.5 

101°54.1 

-21°11.2 

355°28.3 

11°13.2 

122°46.6 

-22° 24.2 

94°01.7 

-22°01.6 

Venus 

81°18.2 

09:12 

17 

36°28.0 

116°53.5 

-21°11.1 

10°29.2 

11°13.8 

137°48.6 

-22° 24.2 

109° 03.9 

-22°01.6 

Mars 

334°28.3 

16:18 

18 

51°30.5 

131°52.8 

-21°11.1 

25°30.0 

11° 14.4 

152°50.7 

-22°24.2 

124°06.1 

-22°01.5 

Jupiter 

101°27.7 

07:50 

19 

66°32.9 

146°52.2 

-21°11.1 

40°30.9 

11°15.1 

167°52.7 

-22° 24.3 

139°08.3 

-22°01.5 

Saturn 

72°40.6 

09:45 

20 

81°35.4 

161°51.5 

-21°11.0 

55°31.8 

11°15.7 

182°54.8 

-22° 24.3 

154° 10.4 

-22°01.5 

1 Horizontal naralax 


21 

96°37.8 

176°50.9 

-21°11.0 

70°32.6 

11°16.3 

197°56.8 

-22° 24.3 

169° 12.6 

-22°01.4 


r 

Venus; 

0.2 

22 

111°40.3 

191°50.3 

-21°10.9 

85°33.5 

11°17.0 

212°58.9 

-22° 24.3 

184° 14.8 

-22°01.4 


Mars: 

0.1 

23 

126°42.8 

206°49.6 

-21°10.9 

100° 34.4 

11°17.6 

228°00.9 

-22°24.4 

199° 17.0 

-22°01.4 




Mer.pass.:14:34 | 

< 

o 

b 

Q- 

O 

o 

o 

E 

v0.9 dO.6 ml.O 

v2.0 d-0.0 

m-1.8 

v2.2 dO.O m0.6 
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2019 February 09 to Feb. 11 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 



176 u 27.3 

-14 u 50.0 

132 u 31.4 

15.4 

-2°35.3 

11.0 

54.5 

1 

191°27.3 

-14°49.2 

147°05.8 

15.4 

-2°24.3 

11.0 

54.6 

2 

206°27.3 

-14°48.4 

161°40.3 

15.4 

-2° 13.3 

11.0 

54.6 

3 

221°27.3 

-14°47.6 

176° 14.7 

15.4 

-2°02.3 

11.0 

54.6 

4 

236°27.2 

-14°46.8 

190°49.1 

15.4 

-1°51.2 

11.0 

54.6 

5 

251°27.2 

-14°46.0 

205°23.5 

15.4 

-1°40.2 

11.1 

54.6 

6 

266°27.2 

-14°45.2 

219°57.9 

15.4 

-1°29.1 

11.1 

54.6 

7 

281°27.2 

-14°44.4 

234° 32.3 

15.4 

-1°18.0 

11.1 

54.7 

8 

296°27.2 

-14°43.6 

249° 06.7 

15.4 

-1°06.9 

11.1 

54.7 

9 

311°27.1 

-14°42.8 

263°41.0 

15.4 

-0°55.8 

11.1 

54.7 

1 

0 

326°27.1 

-14°42.0 

278° 15.4 

15.3 

-0°44.7 

11.1 

54.7 

1 

1 

341°27.1 

-14°41.2 

292°49.7 

15.3 

-0°33.6 

11.1 

54.7 

1 

2 

356°27.1 

-14°40.4 

307° 24.1 

15.3 

-0°22.5 

11.1 

54.7 

1 

3 

11°27.1 

-14°39.6 

321°58.4 

15.3 

-0° 11.4 

11.1 

54.8 

1 

4 

26°27.0 

-14°38.8 

336°32.7 

15.3 

-0°00.2 

11.1 

54.8 

1 

5 

41°27.0 

-14°38.0 

351°07.0 

15.3 

0°10.9 

11.2 

54.8 

1 

6 

56°27.0 

-14°37.2 

5°41.2 

15.3 

0°22.1 

11.2 

54.8 

1 

7 

71°27.0 

-14°36.4 

20° 15.5 

15.2 

0°33.2 

11.2 

54.8 

1 

8 

86°27.0 

-14°35.6 

34°49.7 

15.2 

0°44.4 

11.2 

54.9 

1 

9 

101°27.0 

-14°34.8 

49°23.9 

15.2 

0°55.6 

11.2 

54.9 

2 

0 

116°26.9 

-14°34.0 

63°58.1 

15.2 

1°06.7 

11.2 

54.9 

21 

131°26.9 

-14°33.2 

78°32.3 

15.2 

1°17.9 

11.2 

54.9 

22 

146°26.9 

-14°32.4 

93°06.4 

15.1 

1°29.1 

11.2 

54.9 

23 

161°26.9 

-14°31.6 

107°40.5 

15.1 

1°40.3 

11.2 

55.0 


SD. — 16.2 

Q. 

II 

O 

CO 

S.D.=14.9 


Twilight 


Twilight 


GHA 

176°26.9 

191°26.9 

206°26.9 

221°26.8 

236°26.8 

251°26.8 

266°26.8 

281°26.8 

296°26.8 

311°26.8 

326°26.8 

341°26.8 

356°26.7 

11°26.7 

26°26.7 

41°26.7 

56°26.7 

71°26.7 

86°26.7 

101°26.7 

116°26.7 

131°26.7 

146°26.7 

161°26.7 

SD.=16.2 

GHA 

176°26.7 
191°26.6 
206°26.6 
221°26.6 
236°26.6 
251°26.6 
266°26.6 
281°26.6 
296°26.6 
311°26.6 
326°26.6 
341°26.6 
356°26.6 
11°26.6 
26°26.6 
41°26.6 
56°26.6 
71°26.6 
86°26.6 
101°26.6 
116°26.6 
131°26.6 
146°26.6 
161°26.6 
SD .=16.2 


GHA 

V 

Dec 

d 

HP 

122° 14.6 

15.1 

1°51.4 

11.2 

55.0 

136°48.7 

15.1 

2°02.6 

11.2 

55.0 

151°22.8 

15.0 

2°13.8 

11.2 

55.0 

165°56.8 

15.0 

2°25.0 

11.2 

55.0 

180°30.8 

15.0 

2°36.1 

11.2 

55.1 

195°04.7 

15.0 

2°47.3 

11.2 

55.1 

209° 38.7 

14.9 

2°58.5 

11.2 

55.1 

224° 12.6 

14.9 

3°09.6 

11.2 

55.1 

238°46.5 

14.9 

3°20.8 

11.2 

55.1 

253° 20.3 

14.8 

3°31.9 

11.1 

55.2 

267°54.1 

14.8 

3°43.1 

11.1 

55.2 

282° 27.9 

14.8 

3°54.2 

11.1 

55.2 

297°01.7 

14.7 

4°05.3 

11.1 

55.2 

311°35.4 

14.7 

4° 16.5 

11.1 

55.3 

326° 09.0 

14.7 

4°27.6 

11.1 

55.3 

340° 42.7 

14.6 

4°38.7 

11.1 

55.3 

355° 16.3 

14.6 

4°49.8 

11.1 

55.3 

9°49.8 

14.5 

5°00.8 

11.1 

55.3 

24° 23.4 

14.5 

5°11.9 

11.1 

55.4 

38°56.9 

14.5 

5°23.0 

11.0 

55.4 

53° 30.3 

14.4 

5°34.0 

11.0 

55.4 

68°03.7 

14.4 

5°45.0 

11.0 

55.4 

82°37.1 

14.3 

5°56.0 

11.0 

55.5 

97° 10.4 

14.3 

6°07.0 

11.0 

55.5 


GHA 

V 

Dec 

d 

HP 

111 43.6 

14.2 

6° 18.0 

11.0 

55.5 

126° 16.9 

14.2 

6°29.0 

11.0 

55.5 

140°50.0 

14.2 

6°39.9 

10.9 

55.6 

155°23.2 

14.1 

6°50.8 

10.9 

55.6 

169°56.2 

14.1 

7°01.7 

10.9 

55.6 

184° 29.3 

14.0 

7° 12.6 

10.9 

55.7 

199°02.2 

14.0 

7°23.5 

10.8 

55.7 

213°35.2 

13.9 

7°34.3 

10.8 

55.7 

228°08.0 

13.8 

7°45.1 

10.8 

55.7 

242° 40.9 

13.8 

7°55.9 

10.8 

55.8 

257° 13.6 

13.7 

8°06.7 

10.8 

55.8 

271°46.3 

13.7 

8° 17.4 

10.7 

55.8 

286° 19.0 

13.6 

8°28.2 

10.7 

55.8 

300°51.6 

13.6 

8°38.8 

10.7 

55.9 

315°24.1 

13.5 

8°49.5 

10.6 

55.9 

329°56.6 

13.5 

9°00.1 

10.6 

55.9 

344° 29.1 

13.4 

9° 10.7 

10.6 

56.0 

359°01.4 

13.3 

9°21.3 

10.6 

56.0 

13°33.7 

13.3 

9°31.8 

10.5 

56.0 

28°06.0 

13.2 

9°42.3 

10.5 

56.1 

42° 38.2 

13.1 

9°52.8 

10.5 

56.1 

57° 10.3 

13.1 

10°03.3 

10.4 

56.1 

71°42.3 

13.0 

10° 13.7 

10.4 

56.1 

86° 14.3 

13.0 

10°24.0 

10.3 

56.2 


Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

72 

06:36 

07:59 

09:25 

15:05 

16:31 

17:54 

70 

06:32 

07:46 

08:60 

15:30 

16:44 

17:58 

68 

06:29 

07:36 

08:40 

15:49 

16:54 

18:01 

66 

06:26 

07:27 

08:25 

16:05 

17:03 

18:04 

64 

06:23 

07:19 

08:12 

16:17 

17:10 

18:07 

62 

06:20 

07:13 

08:01 

16:28 

17:17 

18:09 

60 

06:18 

07:07 

07:52 

16:37 

17:22 

18:12 

58 

06:16 

07:02 

07:44 

16:45 

17:27 

18:14 

56 

06:14 

06:58 

07:37 

16:52 

17:32 

18:16 

54 

06:12 

06:53 

07:31 

16:58 

17:36 

18:18 

52 

06:10 

06:50 

07:25 

17:04 

17:40 

18:19 

50 

06:08 

06:46 

07:20 

17:09 

17:43 

18:21 

45 

06:04 

06:38 

07:09 

17:20 

17:51 

18:25 

40 

05:59 

06:31 

06:59 

17:29 

17:58 

18:30 

35 

05:55 

06:25 

06:51 

17:37 

18:04 

18:33 

30 

05:51 

06:20 

06:44 

17:44 

18:09 

18:37 

20 

05:43 

06:09 

06:32 

17:57 

18:19 

18:45 

10 

05:34 

05:59 

06:21 

18:07 

18:29 

18:54 

0 

05:25 

05:49 

06:11 

18:18 

18:39 

19:04 

-10 

05:13 

05:39 

06:00 

18:28 

18:50 

19:15 

-20 

04:59 

05:26 

05:49 

18:39 

19:02 

19:29 

-30 

04:41 

05:11 

05:36 

18:52 

19:17 

19:47 

-35 

04:29 

05:01 

05:28 

18:59 

19:26 

19:59 

-40 

04:15 

04:51 

05:20 

19:08 

19:37 

20:12 

-45 

03:58 

04:37 

05:09 

19:18 

19:50 

20:30 

-50 

03:35 

04:21 

04:57 

19:30 

20:06 

20:52 

-52 

03:23 

04:13 

04:51 

19:36 

20:14 

21:03 

-54 

03:10 

04:04 

04:45 

19:42 

20:23 

21:16 

-56 

02:54 

03:54 

04:38 

19:49 

20:33 

21:32 

-58 

02:35 

03:42 

04:30 

19:57 

20:44 

21:51 

-60 

02:09 

03:28 

04:20 

20:06 

20:58 

22:15 


Lat. 

Sat 

Moonrise 

Sun 

Mon 

Sat 

Moonset 

Sun 

Mon 

72 

09:38 

09:24 

09:09 

22:05 

23:50 


70 

09:36 

09:29 

09:20 

22:03 

23:41 


68 

09:35 

09:33 

09:30 

22:01 

23:34 


66 

09:35 

09:36 

09:37 

21:60 

23:28 


64 

09:34 

09:39 

09:44 

21:59 

23:22 


62 

09:33 

09:41 

09:50 

21:58 

23:18 


60 

09:33 

09:43 

09:55 

21:57 

23:14 


58 

09:32 

09:45 

09:59 

21:56 

23:11 


56 

09:32 

09:47 

10:03 

21:55 

23:07 


54 

09:31 

09:48 

10:07 

21:55 

23:05 


52 

09:31 

09:50 

10:10 

21:54 

23:02 


50 

09:31 

09:51 

10:13 

21:54 

23:00 


45 

09:30 

09:54 

10:19 

21:53 

22:55 

23:59 

40 

09:29 

09:56 

10:25 

21:52 

22:51 

23:52 

35 

09:29 

09:58 

10:29 

21:51 

22:48 

23:46 

30 

09:28 

10:00 

10:33 

21:50 

22:44 

23:40 

20 

09:28 

10:03 

10:41 

21:49 

22:39 

23:31 

10 

09:27 

10:06 

10:47 

21:48 

22:34 

23:23 

0 

09:26 

10:09 

10:53 

21:47 

22:30 

23:15 

-10 

09:26 

10:12 

10:59 

21:46 

22:26 

23:07 

-20 

09:25 

10:15 

11:06 

21:45 

22:21 

22:59 

-30 

09:24 

10:18 

11:13 

21:43 

22:16 

22:50 

-35 

09:24 

10:20 

11:18 

21:43 

22:13 

22:45 

-40 

09:24 

10:22 

11:22 

21:42 

22:09 

22:39 

-45 

09:23 

10:25 

11:28 

21:41 

22:05 

22:32 

-50 

09:22 

10:28 

11:35 

21:40 

22:00 

22:23 

-52 

09:22 

10:29 

11:38 

21:39 

21:58 

22:19 

-54 

09:22 

10:31 

11:42 

21:38 

21:56 

22:15 

-56 

09:21 

10:33 

11:46 

21:38 

21:53 

22:10 

-58 

09:21 

10:35 

11:50 

21:37 

21:50 

22:05 

-60 

09:21 

10:37 

11:55 

21:36 

21:47 

21:59 


Sun 

Eqn.of Time 
00 h 12 h 

14:11 14:12 

14:12 14:13 

14:13 14:14 


Mer. 

Pass 

Mer.Pass. 

Upper Lower 

Age 

12:14 

15:36 

03:15 

5(18%) 

12:14 

16:19 

03:57 

6(26%) 

12:14 

17:04 

04:41 

7(36%) 







February 12, 13 ,14 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

141°45.2 

221°49.0 

-21°10.9 

115°35.2 

11°18.3 

243° 03.0 

-22°24.4 

214° 19.2 

-22°01.4 

Alpheratz 

357°39.8 

29°11.7 

1 

156°47.7 

236°48.3 

-21°10.8 

130°36.1 

11°18.9 

258°05.0 

-22°24.4 

229°21.4 

-22°01.3 

Ankaa 

353° 12.2 

-42° 12.5 

2 

171°50.2 

251°47.7 

-21°10.8 

145°37.0 

11°19.5 

273°07.1 

-22°24.5 

244° 23.6 

-22°01.3 

Schedar 

349°36.5 

56°38.6 

3 

186°52.6 

266°47.1 

-21°10.7 

160°37.8 

11°20.2 

288° 09.1 

-22°24.5 

259°25.8 

-22°01.3 

Diphda 

348°52.1 

-17°53.2 

4 

201°55.1 

281°46.4 

-21°10.7 

175°38.7 

11°20.8 

303° 11.2 

-22°24.5 

274° 28.0 

-22°01.2 

Achernar 

335°24.2 

-57°08.8 

5 

216°57.6 

296°45.8 

-21°10.6 

190°39.6 

11°21.4 

318° 13.2 

-22°24.6 

289°30.2 

-22°01.2 

Hamal 

327°56.5 

23°33.0 

6 

232°00.0 

311°45.1 

-21°10.6 

205°40.4 

11°22.1 

333° 15.3 

-22°24.6 

304° 32.3 

-22°01.2 

Polaris 

316°07.9 

89°20.9 

7 

247° 02.5 

326°44.5 

-21°10.5 

220°41.3 

11°22.7 

348° 17.3 

-22°24.6 

319°34.5 

-22°01.2 

Akamar 

315°15.4 

-40° 14.1 

8 

262°05.0 

341°43.8 

-21°10.5 

235°42.2 

11°23.3 

3° 19.4 

-22°24.6 

334° 36.7 

-22°01.1 

Menkar 

314°11.0 

4°09.6 

9 

277° 07.4 

356°43.2 

-21°10.4 

250°43.0 

11°24.0 

18°21.4 

-22°24.7 

349° 38.9 

-22°01.1 

Mirfak 

308°34.8 

49°55.7 

10 

292°09.9 

11°42.6 

-21°10.4 

265°43.9 

11°24.6 

33°23.5 

-22°24.7 

4°41.1 

-22°01.1 

Aldebaran 

290°44.8 

16°32.7 

11 

307° 12.3 

26°41.9 

-21°10.3 

280°44.8 

11°25.2 

48°25.5 

-22°24.7 

19°43.3 

-22°01.0 

Rigel 

281°08.2 

-8°11.1 

12 

322° 14.8 

41°41.3 

-21°10.3 

295°45.6 

11°25.9 

63°27.6 

-22°24.8 

34°45.5 

-22°01.0 

Capella 

280°28.5 

46°01.0 

13 

337° 17.3 

56°40.6 

-21°10.2 

310°46.5 

11°26.5 

78°29.6 

-22°24.8 

49°47.7 

-22°01.0 

Bellatrix 

278°27.7 

6°21.8 

14 

352° 19.7 

71°40.0 

-21°10.2 

325°47.3 

11°27.1 

93°31.7 

-22°24.8 

64°49.9 

-22°01.0 

Elnath 

278°07.5 

28°37.3 

15 

7°22.2 

86°39.3 

-21°10.1 

340°48.2 

11°27.8 

108°33.8 

-22°24.8 

79°52.1 

-22°00.9 

Alnilam 

275°42.3 

-1° 11.7 

16 

22°24.7 

101°38.7 

-21°10.0 

355°49.1 

11°28.4 

123°35.8 

-22°24.9 

94° 54.3 

-22°00.9 

Betelgeuse 

270°56.9 

7°24.4 

17 

37°27.1 

116°38.1 

-21°10.0 

10°49.9 

11°29.0 

138°37.9 

-22°24.9 

109°56.4 

-22°00.9 

Canopus 

263°54.1 

-52°42.7 

18 

52°29.6 

131°37.4 

-21°09.9 

25°50.8 

11°29.7 

153°39.9 

-22°24.9 

124°58.6 

-22°00.8 

Sirius 

258°30.0 

-16°44.6 

19 

67°32.1 

146° 36.8 

-21°09.9 

40°51.7 

11°30.3 

168°42.0 

-22°25.0 

140°00.8 

-22°00.8 

Adara 

255°09.2 

-29°00.2 

20 

82°34.5 

161°36.1 

-21°09.8 

55°52.5 

11°30.9 

183°44.0 

-22°25.0 

155°03.0 

-22°00.8 

Procyon 

244°55.3 

5°10.5 

21 

97°37.0 

176°35.5 

-21°09.7 

70°53.4 

11°31.6 

198°46.1 

-22°25.0 

170°05.2 

-22°00.8 

Pollux 

243°22.6 

27°58.7 

22 

112°39.4 

191°34.8 

-21°09.7 

85°54.3 

11°32.2 

213°48.1 

-22°25.0 

185°07.4 

-22°00.7 

Avior 

234° 15.8 

-59°34.4 

23 

127°41.9 

206° 34.2 

-21°09.6 

100°55.1 

11°32.8 

228°50.2 

-22°25.1 

200°09.6 

-22°00.7 

Suhail 

222°49.2 

-43°30.7 

Mer. pass.: 14:30 | 

< 

o 

b 

Q_ 

O 

b 

m-4.0 

v0.9 dO.6 ml.O 

v2.1 d-0.0 

m-1.8 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.0 

-69°47.8 


Alphard 

217°52.0 

-8°44.6 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 













Cl ° oo o 

0 

142 u 44.4 

221 u 33.5 

-21 u 09.5 

115 u 56.0 

ll u 33.4 

243 u 52.2 

-22 u 25.1 

215 u 11.8 

-22 u 00.7 

uuDne 

ionOon a 

Ol 00.0 

I/O 0"7 O 

1 

157°46.8 

236°32.9 

-21°09.5 

130°56.8 

11°34.1 

258°54.3 

-22°25.1 

230° 14.0 

-22°00.6 

Denebola 

182 29.4 

14 2/.y 

2 

172°49.3 

251°32.3 

-21°09.4 

145°57.7 

11°34.7 

273°56.4 

-22°25.2 

245° 16.2 

-22°00.6 

Gienah 

175°48.0 

1 700 0/1 IT 

-17°38.8 

coOn o 

3 

187°51.8 

266°31.6 

-21°09.3 

160°58.6 

11°35.3 

288°58.4 

-22°25.2 

260° 18.4 

-22°00.6 

Acrux 

1/3 U4.5 

-63 12.U 

4 

202°54.2 

281°31.0 

-21°09.3 

175°59.4 

11°36.0 

304° 00.5 

-22°25.2 

275°20.6 

-22°00.6 

Gacrux 

171 56.2 

-57° 13.0 

5 

217°56.7 

296° 30.3 

-21°09.2 

191°00.3 

11°36.6 

319°02.5 

-22°25.2 

290°22.7 

-22°00.5 

Alioth 

166° 17.0 

55°51.2 

6 

232°59.2 

311°29.7 

-21°09.1 

206°01.2 

11°37.2 

334° 04.6 

-22°25.3 

305° 24.9 

-22°00.5 

Spica 

158°27.0 

-11°15.6 

zioOn o 

7 

248°01.6 

326°29.0 

-21°09.0 

221°02.0 

11°37.9 

349°06.6 

-22°25.3 

320°27.1 

-22°00.5 

Alcaid 

152°55.6 

49 12.9 

8 

263°04.1 

341°28.4 

-21°09.0 

236°02.9 

11°38.5 

4°08.7 

-22°25.3 

335°29.3 

-22°00.4 

Hadar 

148°42.2 

1 A O OOO o 

-60°27.5 

9 

278°06.6 

356° 27.7 

-21°08.9 

251°03.7 

11°39.1 

19° 10.8 

-22°25.4 

350°31.5 

-22°00.4 

Menkent 

148 02.9 

1 irOco O 

-36°27.6 

1 oOoco 

10 

293°09.0 

11°27.1 

-21°08.8 

266°04.6 

11°39.7 

34° 12.8 

-22°25.4 

5°33.7 

-22°00.4 

Arcturus 

145 52.U 

19 U5.2 

11 

308° 11.5 

26°26.4 

-21°08.7 

281°05.5 

11°40.4 

49° 14.9 

-22°25.4 

20°35.9 

-22°00.4 

Rigil Kent. 

139°46.3 

-60° 54.4 

12 

323° 13.9 

41°25.8 

-21°08.7 

296°06.3 

11°41.0 

64° 16.9 

-22°25.4 

35°38.1 

-22°00.3 

Zubenelg. 

137°01.1 

-16°07.1 

13 

338° 16.4 

56°25.1 

-21°08.6 

311°07.2 

11°41.6 

79° 19.0 

-22°25.5 

50°40.3 

-22°00.3 

Kochab 

137°19.9 

1 ocO 0“7 O 

74° 04.4 

nc O oo o 

14 

353° 18.9 

71°24.5 

-21°08.5 

326°08.1 

11°42.3 

94°21.1 

-22°25.5 

65°42.5 

-22°00.3 

Alphecca 

126 07.8 

i i no m c 

26 39.0 

OC o OO o 

15 

8°21.3 

86°23.9 

-21°08.4 

341°08.9 

11°42.9 

109° 23.1 

-22°25.5 

80°44.7 

-22°00.2 

Antares 

112 21.6 

-26 28.2 

16 

23°23.8 

101°23.2 

-21°08.3 

356°09.8 

11°43.5 

124°25.2 

-22°25.6 

95°46.9 

-22°00.2 

Atria 

107°20.2 

1 OO OOO o 

-69°03.3 

1 C O A A O 

17 

38°26.3 

116°22.6 

-21°08.3 

11°10.6 

11°44.2 

139°27.2 

-22°25.6 

110°49.1 

-22°00.2 

Sa bi k 

102 U8.3 

-15 44.8 

07 OOC 0 

18 

53°28.7 

131°21.9 

-21°08.2 

26°11.5 

11°44.8 

154°29.3 

-22°25.6 

125°51.3 

-22°00.2 

Shaula 

96° 16.9 

r \/- O oo 1 

-37 06.8 

10 0 00 0 

19 

68°31.2 

146°21.3 

-21°08.1 

41° 12.4 

11°45.4 

169°31.3 

-22°25.6 

140°53.4 

-22°00.1 

Rasalhague 

96 03.1 

OOO A A ~7 

12 32.8 

cl O OO 0 

20 

83°33.7 

161°20.6 

-21°08.0 

56°13.2 

11°46.0 

184° 33.4 

-22°25.7 

155°55.6 

-22°00.1 

Eta min 

9U 44./ 

51 29.U 

21 

98°36.1 

176° 20.0 

-21°07.9 

71° 14.1 

11°46.7 

199°35.5 

-22°25.7 

170°57.8 

-22°00.1 

Kaus Aust. 

83°39.0 

OOOOC ~7 

-34°22.3 

ooo A~7 O 

22 

113°38.6 

191°19.3 

-21°07.8 

86°14.9 

11°47.3 

214°37.5 

-22°25.7 

186°00.0 

-22°00.0 

Vega 

80 36./ 

38 4/.9 

23 

128°41.1 

206° 18.7 

-21°07.7 

101°15.8 

11°47.9 

229°39.6 

-22°25.8 

201°02.2 

-22°00.0 

Nunki 

Altair 

75°53.8 

62°04.8 

-26° 16.3 
8°55.0 

Mer.pass.:14:26 | 

< 

o 

b 

Q_ 

o 

m-4.0 

v0.9 dO.6 ml.O 

v2.1 d-0.0 

m-1.8 

v2.2 dO.O m0.6 

Peacock 

53°13.7 

-56°40.3 





















Deneb 

49°29.3 

45°20.8 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

143"43.5 

221° 18.0 

-21 u 07.6 

116° 16.7 

ll u 48.5 

244°41.7 

-22 u 25.8 

216 u 04.4 

-21°60.0 

Alnair 

27°39.4 

-46°52.2 

1 

158°46.0 

236° 17.4 

-21°07.6 

131°17.5 

11°49.2 

259°43.7 

-22°25.8 

231°06.6 

-21°60.0 

Fomalhaut 

15°20.1 

-29°31.5 

2 

173°48.4 

251°16.7 

-21°07.5 

146° 18.4 

11°49.8 

274° 45.8 

-22°25.8 

246°08.8 

-21°59.9 

Scheat 

13°50.0 

28°11.1 

3 

188°50.9 

266°16.1 

-21°07.4 

161°19.2 

11°50.4 

289°47.8 

-22°25.9 

261°11.0 

-21°59.9 

Markab 

13°34.8 

15° 18.4 

4 

203°53.4 

281° 15.4 

-21°07.3 

176°20.1 

11°51.1 

304° 49.9 

-22°25.9 

276° 13.2 

-21°59.9 

2019/2/1 

SHA 

Mer.pass 

5 

218°55.8 

296° 14.8 

-21°07.2 

191°21.0 

11°51.7 

319°52.0 

-22°25.9 

291°15.4 

-21°59.8 


80°03.7 

09:13 

6 

233°58.3 

311°14.1 

-21°07.1 

206°21.8 

11°52.3 

334°54.0 

-22°26.0 

306° 17.6 

-21°59.8 

Mars 

333°50 0 

16:17 

7 

249°00.8 

326° 13.5 

-21°07.0 

221°22.7 

11°52.9 

349°56.1 

-22°26.0 

321°19.8 

-21°59.8 

J u piter 

J JU.U 

101°17.7 

07:47 

8 

264°03.2 

341° 12.8 

-21°06.9 

236°23.5 

11°53.6 

4°58.2 

-22°26.0 

336°22.0 

-21°59.8 

Saturn 

72°34.0 

09:41 

9 

279°05.7 

356° 12.2 

-21°06.8 

251°24.4 

11°54.2 

20°00.2 

-22°26.0 

351°24.2 

-21°59.7 




10 

294°08.2 

11°11.5 

-21°06.7 

266°25.3 

11°54.8 

35°02.3 

-22°26.1 

6°26.4 

-21°59.7 

2019/2/1 

SHA 

Mer.pass 

11 

309° 10.6 

26° 10.9 

-21°06.6 

281°26.1 

11°55.4 

50°04.3 

-22°26.1 

21°28.6 

-21°59.7 

Venus 

78°49.2 

09:14 

12 

324° 13.1 

41° 10.2 

-21°06.5 

296°27.0 

11°56.1 

65°06.4 

-22°26.1 

36°30.8 

-21°59.6 

Mars 

333°11.6 

16:15 

13 

339° 15.6 

56°09.6 

-21°06.4 

311°27.8 

11°56.7 

80°08.5 

-22°26.1 

51°33.0 

-21°59.6 

Jupiter 

101°07.9 

07:43 

14 

354° 18.0 

71°08.9 

-21°06.3 

326°28.7 

11°57.3 

95° 10.5 

-22°26.2 

66°35.1 

-21°59.6 

Saturn 

72° 27.4 

09:38 

15 

9°20.5 

86°08.3 

-21°06.2 

341°29.6 

11°57.9 

110° 12.6 

-22°26.2 

81°37.3 

-21°59.6 

2019/2/1 

SHA 

Mer.pass 

16 

24°22.9 

101°07.6 

-21°06.1 

356°30.4 

11°58.6 

125°14.7 

-22°26.2 

96°39.5 

-21°59.5 

Venus 

77°34.5 

09:15 

17 

39°25.4 

116°07.0 

-21°06.0 

11°31.3 

11°59.2 

140° 16.7 

-22°26.3 

111°41.7 

-21°59.5 

Mars 

332°33.1 

16:14 

18 

54° 27.9 

131°06.3 

-21°05.9 

26°32.1 

11°59.8 

155°18.8 

-22°26.3 

126°43.9 

-21°59.5 

Jupiter 

100°58.1 

07:40 

19 

69°30.3 

146° 05.7 

-21°05.7 

41°33.0 

12°00.4 

170°20.9 

-22°26.3 

141°46.1 

-21°59.4 

Saturn 

72°20.9 

09:34 

20 

84°32.8 

161°05.0 

-21°05.6 

56°33.9 

12°01.1 

185°22.9 

-22°26.3 

156°48.3 

-21°59.4 

1 Horizontal naralax 


21 

99°35.3 

176° 04.4 

-21°05.5 

71°34.7 

12°01.7 

200°25.0 

-22°26.4 

171°50.5 

-21°59.4 


r 

Venus: 

0.2 

22 

114°37.7 

191°03.7 

-21°05.4 

86°35.6 

12°02.3 

215°27.1 

-22°26.4 

186°52.7 

-21°59.4 


Mars: 

0.1 

23 

129°40.2 

206°03.1 

-21°05.3 

101°36.4 

12°02.9 

230° 29.1 

-22°26.4 

201°54.9 

-21°59.3 




Mer.pass.:14:22 | 

< 

o 

b 

Q_ 

o 

m-4.0 
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30 



2019 February 12 to Feb. 14 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 



176°26.6 

-13°51.5 

100 u 46.2 

12.9 

10°34.4 

10.3 

56.2 

1 

191°26.6 

-13°50.7 

115°18.1 

12.8 

10°44.6 

10.3 

56.2 

2 

206°26.6 

-13°49.9 

129°49.9 

12.8 

10°54.9 

10.2 

56.3 

3 

221°26.6 

-13°49.0 

144°21.6 

12.7 

11°05.1 

10.2 

56.3 

4 

236°26.6 

-13°48.2 

158°53.2 

12.6 

11°15.3 

10.2 

56.3 

5 

251°26.6 

-13°47.4 

173°24.8 

12.5 

11°25.4 

10.1 

56.4 

6 

266°26.6 

-13°46.5 

187°56.3 

12.5 

11°35.5 

10.1 

56.4 

7 

281°26.6 

-13°45.7 

202°27.8 

12.4 

11°45.6 

10.0 

56.4 

8 

296°26.6 

-13°44.9 

216°59.1 

12.3 

11°55.5 

10.0 

56.5 

9 

311°26.6 

-13°44.1 

231°30.4 

12.3 

12°05.5 

9.9 

56.5 

1 

0 

326°26.7 

-13°43.2 

246°01.6 

12.2 

12°15.4 

9.9 

56.5 

1 

1 

341°26.7 

-13°42.4 

260°32.8 

12.1 

12°25.3 

9.8 

56.6 

1 

2 

356°26.7 

-13°41.6 

275°03.8 

12.0 

12°35.1 

9.8 

56.6 

1 

3 

11°26.7 

-13°40.7 

289°34.8 

11.9 

12°44.8 

9.7 

56.6 

1 

4 

26°26.7 

-13°39.9 

304°05.7 

11.9 

12°54.6 

9.7 

56.7 

1 

5 

41°26.7 

-13°39.1 

318°36.5 

11.8 

13°04.2 

9.6 

56.7 

1 

6 

56°26.7 

-13°38.2 

333°07.3 

11.7 

13°13.8 

9.6 

56.7 

1 

7 

71°26.7 

-13°37.4 

347°38.0 

11.6 

13°23.4 

9.5 

56.8 

1 

8 

86°26.7 

-13°36.6 

2°08.6 

11.6 

13°32.9 

9.5 

56.8 

1 

9 

101°26.7 

-13°35.7 

16°39.1 

11.5 

13°42.3 

9.4 

56.8 

2 

0 

116°26.7 

-13°34.9 

31°09.5 

11.4 

13°51.7 

9.4 

56.9 

21 

131°26.7 

-13°34.1 

45°39.8 

11.3 

14°01.0 

9.3 

56.9 

22 

146° 26.7 

-13°33.2 

60°10.1 

11.2 

14° 10.3 

9.2 

56.9 

23 

161°26.8 

-13°32.4 

74°40.3 

11.1 

14° 19.5 

9.2 

57.0 


SD. —16.2 

Q. 

II 

O 

00 

S.D.=15.3 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 



176°26.8 

-13°31.5 

89° 10.4 

11.1 

14°28.6 

9.1 

57.0 

1 

191°26.8 

-13°30.7 

103°40.4 

11.0 

14°37.7 

9.1 

57.0 

2 

206° 26.8 

-13°29.9 

118°10.3 

10.9 

14°46.7 

9.0 

57.1 

3 

221°26.8 

-13°29.0 

132°40.2 

10.8 

14°55.7 

8.9 

57.1 

4 

236°26.8 

-13°28.2 

147°09.9 

10.7 

15°04.6 

8.9 

57.2 

5 

251°26.8 

-13°27.4 

161°39.6 

10.6 

15° 13.4 

8.8 

57.2 

6 

266°26.8 

-13°26.5 

176°09.1 

10.5 

15°22.1 

8.7 

57.2 

7 

281°26.8 

-13°25.7 

190°38.6 

10.4 

15°30.8 

8.6 

57.3 

8 

296°26.9 

-13°24.8 

205°08.0 

10.4 

15°39.4 

8.6 

57.3 

9 

311°26.9 

-13°24.0 

219°37.3 

10.3 

15°48.0 

8.5 

57.3 

1 

0 

326°26.9 

-13°23.2 

234°06.6 

10.2 

15°56.5 

8.4 

57.4 

1 

1 

341°26.9 

-13°22.3 

248°35.7 

10.1 

16°04.8 

8.4 

57.4 

1 

2 

356°26.9 

-13°21.5 

263°04.7 

10.0 

16°13.2 

8.3 

57.4 

1 

3 

11°26.9 

-13°20.6 

277°33.7 

9.9 

16°21.4 

8.2 

57.5 

1 

4 

26°26.9 

-13°19.8 

292°02.5 

9.8 

16°29.6 

8.1 

57.5 

1 

5 

41°27.0 

-13°19.0 

306°31.3 

9.7 

16°37.7 

8.0 

57.6 

1 

6 

56°27.0 

-13°18.1 

320°60.0 

9.6 

16°45.7 

8.0 

57.6 

1 

7 

71°27.0 

-13°17.3 

335°28.6 

9.5 

16°53.6 

7.9 

57.6 

1 

8 

86°27.0 

-13°16.4 

349°57.1 

9.4 

17°01.4 

7.8 

57.7 

1 

9 

101°27.0 

-13°15.6 

4°25.4 

9.3 

17°09.2 

7.7 

57.7 

2 

0 

116°27.0 

-13°14.7 

18°53.8 

9.3 

17° 16.9 

7.6 

57.7 

21 

131°27.1 

-13°13.9 

33°22.0 

9.2 

17°24.4 

7.5 

57.8 

22 

146°27.1 

-13°13.1 

47° 50.1 

9.1 

17°31.9 

7.5 

57.8 

23 

161°27.1 

-13°12.2 

62°18.1 

9.0 

17° 39.3 

7.4 

57.9 


SD. —16.2 

Q. 

II 

O 

oo 

S.D.=15.6 


GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

176 u 27.1 

-13° 11.4 

k 76 u 46.0 

8.9 

17°46.7 

7.3 

57.9 

191°27.1 

-13°10.5 

91°13.9 

8.8 

17°53.9 

7.2 

57.9 

206°27.2 

-13°09.7 

105°41.6 

8.7 

18°01.0 

7.1 

58.0 

221°27.2 

-13°08.8 

120°09.2 

8.6 

18°08.1 

7.0 

58.0 

236°27.2 

-13°08.0 

134°36.8 

8.5 

18°15.0 

6.9 

58.1 

251°27.2 

-13°07.1 

149°04.2 

8.4 

18°21.9 

6.8 

58.1 

266°27.2 

-13°06.3 

163°31.6 

8.3 

18°28.6 

6.7 

58.1 

281°27.3 

-13°05.4 

177° 58.9 

8.2 

18°35.3 

6.6 

58.2 

296°27.3 

-13°04.6 

192°26.0 

8.1 

18°41.8 

6.5 

58.2 

311°27.3 

-13°03.7 

206°53.1 

8.0 

18°48.3 

6.4 

58.3 

326°27.3 

-13°02.9 

221°20.1 

7.9 

18°54.6 

6.3 

58.3 

341°27.3 

-13°02.0 

235°47.0 

7.8 

19°00.9 

6.2 

58.3 

356°27.4 

-13°01.2 

250° 13.8 

7.7 

19°07.0 

6.1 

58.4 

11°27.4 

-13°00.3 

264°40.5 

7.7 

19°13.1 

6.0 

58.4 

26°27.4 

-12°59.5 

279°07.1 

7.6 

19°19.0 

5.9 

58.4 

41°27.4 

-12°58.6 

293°33.6 

7.5 

19°24.8 

5.8 

58.5 

56°27.5 

-12°57.8 

308°00.0 

7.4 

19°30.5 

5.7 

58.5 

71°27.5 

-12°56.9 

322°26.3 

7.3 

19°36.1 

5.5 

58.6 

86°27.5 

-12°56.1 

336°52.6 

7.2 

19°41.6 

5.4 

58.6 

101°27.5 

-12°55.2 

351°18.7 

7.1 

19°47.0 

5.3 

58.6 

116°27.5 

-12°54.4 

5°44.8 

7.0 

19°52.2 

5.2 

58.7 

131°27.6 

-12°53.5 

20° 10.7 

6.9 

19°57.4 

5.1 

58.7 

146° 27.6 

-12°52.7 

34°36.6 

6.8 

20°02.4 

5.0 

58.8 

161°27.6 

-12°51.8 

49°02.4 

6.7 

20°07.3 

4.8 

58.8 

SD. —16.2 

d=0.8 

S.D. —15.8 




Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

06:24 

07:45 

09:07 

15:23 

16:45 

18:06 

70 

06:21 

07:34 

08:45 

15:45 

16:56 

18:09 

68 

06:19 

07:25 

08:28 

16:02 

17:05 

18:11 

66 

06:17 

07:17 

08:14 

16:16 

17:12 

18:13 

64 

06:15 

07:11 

08:02 

16:27 

17:19 

18:15 

62 

06:13 

07:05 

07:53 

16:37 

17:24 

18:17 

60 

06:11 

07:00 

07:44 

16:45 

17:29 

18:18 

58 

06:09 

06:56 

07:37 

16:52 

17:34 

18:20 

56 

06:08 

06:51 

07:31 

16:59 

17:38 

18:22 

54 

06:06 

06:48 

07:25 

17:04 

17:42 

18:23 

52 

06:05 

06:44 

07:20 

17:10 

17:45 

18:25 

50 

06:03 

06:41 

07:15 

17:14 

17:48 

18:26 

45 

05:60 

06:34 

07:04 

17:25 

17:55 

18:29 

40 

05:56 

06:28 

06:56 

17:33 

18:01 

18:33 

35 

05:53 

06:22 

06:48 

17:40 

18:06 

18:36 

30 

05:49 

06:17 

06:42 

17:47 

18:11 

18:40 

20 

05:42 

06:08 

06:30 

17:58 

18:21 

18:47 

10 

05:34 

05:59 

06:20 

18:08 

18:30 

18:55 

0 

05:25 

05:50 

06:11 

18:18 

18:39 

19:04 

-10 

05:14 

05:39 

06:01 

18:27 

18:49 

19:14 

-20 

05:01 

05:28 

05:51 

18:38 

19:00 

19:27 

-30 

04:44 

05:13 

05:38 

18:49 

19:14 

19:44 

-35 

04:33 

05:05 

05:31 

18:56 

19:23 

19:55 

-40 

04:19 

04:54 

05:23 

19:04 

19:33 

20:08 

-45 

04:03 

04:42 

05:14 

19:14 

19:45 

20:24 

-50 

03:42 

04:27 

05:02 

19:25 

20:01 

20:45 

-52 

03:31 

04:19 

04:57 

19:30 

20:08 

20:56 

-54 

03:19 

04:11 

04:51 

19:36 

20:16 

21:08 

-56 

03:04 

04:02 

04:44 

19:43 

20:25 

21:22 

-58 

02:47 

03:51 

04:37 

19:50 

20:36 

21:39 

-60 

02:24 

03:38 

04:29 

19:58 

20:48 

22:00 




Moonrise 



Moonset 


Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

72 

08:51 

08:24 


01:43 

03:52 


70 

09:11 

08:60 

08:40 

01:25 

03:17 

05:25 

68 

09:27 

09:26 

09:26 

01:10 

02:52 

04:41 

66 

09:40 

09:46 

09:56 

00:58 

02:33 

04:11 

64 

09:51 

10:02 

10:18 

00:49 

02:18 

03:49 

62 

10:01 

10:15 

10:36 

00:40 

02:05 

03:32 

60 

10:09 

10:27 

10:52 

00:33 

01:55 

03:17 

58 

10:16 

10:36 

11:04 

00:27 

01:45 

03:05 

56 

10:22 

10:45 

11:16 

00:21 

01:37 

02:54 

54 

10:28 

10:53 

11:25 

00:16 

01:30 

02:45 

52 

10:33 

10:60 

11:34 

00:12 

01:24 

02:36 

50 

10:37 

11:06 

11:42 

00:08 

01:18 

02:29 

45 

10:47 

11:20 

11:59 


01:05 

02:13 

40 

10:56 

11:31 

12:13 


00:55 

01:60 

35 

11:03 

11:41 

12:24 


00:46 

01:49 

30 

11:09 

11:49 

12:35 


00:39 

01:39 

20 

11:21 

12:04 

12:53 


00:25 

01:22 

10 

11:30 

12:17 

13:08 


00:14 

01:08 

0 

11:40 

12:29 

13:23 


00:03 

00:54 

-10 

11:49 

12:41 

13:37 

23:52 


00:41 

-20 

11:59 

12:55 

13:53 

23:41 


00:26 

-30 

12:10 

13:10 

14:11 

23:28 


00:10 

-35 

12:17 

13:19 

14:22 

23:20 


00:00 

-40 

12:25 

13:29 

14:34 

23:11 

23:49 


-45 

12:34 

13:41 

14:49 

23:01 

23:37 


-50 

12:44 

13:55 

15:06 

22:49 

23:21 


-52 

12:49 

14:02 

15:15 

22:44 

23:14 

23:52 

-54 

12:55 

14:09 

15:24 

22:38 

23:06 

23:43 

-56 

13:01 

14:18 

15:35 

22:31 

22:57 

23:32 

-58 

13:08 

14:28 

15:47 

22:23 

22:47 

23:19 

-60 

13:16 

14:39 

16:01 

22:15 

22:35 

23:05 


Sun 

Eqn.of Time 
00 h 12 h 

14:14 14:13 

14:13 14:12 

14:12 14:11 


Moon 

Mer.Pass. Age 

Upper Lower 

17:51 05^27 8(46%) 

18:41 06:15 9(56%) 

19:36 07:08 10(67%) 







February 15, 16 ,17 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

144°42.7 

221°02.4 

-21°05.2 

116°37.3 

12°03.5 

245°31.2 

-22°26.4 

216°57.1 

-21°59.3 

Alpheratz 

357°39.8 

29°11.7 

1 

159°45.1 

236°01.8 

-21°05.1 

131°38.1 

12°04.2 

260°33.3 

-22°26.5 

231°59.3 

-21°59.3 

Ankaa 

353° 12.2 

-42° 12.5 

2 

174°47.6 

251°01.1 

-21°05.0 

146° 39.0 

12°04.8 

275°35.3 

-22°26.5 

247°01.5 

-21°59.2 

Schedar 

349°36.5 

56°38.6 

3 

189°50.0 

266°00.5 

-21°04.8 

161°39.9 

12°05.4 

290°37.4 

-22°26.5 

262°03.7 

-21°59.2 

Diphda 

348°52.1 

-17°53.2 

4 

204° 52.5 

280°59.8 

-21°04.7 

176°40.7 

12°06.0 

305°39.5 

-22°26.6 

277°05.9 

-21°59.2 

Achernar 

335°24.2 

-57°08.8 

5 

219°55.0 

295°59.2 

-21°04.6 

191°41.6 

12°06.7 

320°41.5 

-22°26.6 

292°08.1 

-21°59.2 

Hamal 

327°56.5 

23°33.0 

6 

234° 57.4 

310°58.5 

-21°04.5 

206°42.4 

12°07.3 

335°43.6 

-22°26.6 

307° 10.3 

-21°59.1 

Polaris 

316°09.1 

89°20.9 

7 

249° 59.9 

325°57.8 

-21°04.4 

221°43.3 

12°07.9 

350°45.7 

-22°26.6 

322° 12.5 

-21°59.1 

Akamar 

315°15.5 

-40° 14.1 

8 

265°02.4 

340°57.2 

-21°04.2 

236°44.1 

12°08.5 

5°47.7 

-22°26.7 

337° 14.7 

-21°59.1 

Menkar 

314°11.0 

4°09.6 

9 

280° 04.8 

355°56.5 

-21°04.1 

251°45.0 

12°09.1 

20°49.8 

-22°26.7 

352° 16.9 

-21°59.0 

Mirfak 

308°34.8 

49°55.7 

10 

295°07.3 

10°55.9 

-21°04.0 

266°45.9 

12°09.8 

35°51.9 

-22°26.7 

7°19.1 

-21°59.0 

Aldebaran 

290°44.9 

16°32.7 

11 

310°09.8 

25°55.2 

-21°03.9 

281°46.7 

12° 10.4 

50°53.9 

-22°26.7 

22°21.3 

-21°59.0 

Rigel 

281°08.2 

-8°11.1 

12 

325° 12.2 

40°54.6 

-21°03.7 

296°47.6 

12° 11.0 

65°56.0 

-22°26.8 

37°23.5 

-21°59.0 

Capella 

280°28.5 

46°01.0 

13 

340° 14.7 

55°53.9 

-21°03.6 

311°48.4 

12° 11.6 

80°58.1 

-22°26.8 

52°25.7 

-21°58.9 

Bellatrix 

278°27.7 

6°21.8 

14 

355° 17.2 

70°53.3 

-21°03.5 

326°49.3 

12°12.3 

96°00.1 

-22°26.8 

67°27.9 

-21°58.9 

Elnath 

278°07.6 

28°37.3 

15 

10° 19.6 

85°52.6 

-21°03.3 

341°50.1 

12°12.9 

111°02.2 

-22°26.9 

82°30.1 

-21°58.9 

Alnilam 

275°42.3 

-1° 11.7 

16 

25°22.1 

100°52.0 

-21°03.2 

356°51.0 

12°13.5 

126°04.3 

-22°26.9 

97°32.3 

-21°58.9 

Betelgeuse 

270°56.9 

7°24.4 

17 

40° 24.5 

115°51.3 

-21°03.1 

11°51.9 

12° 14.1 

141°06.4 

-22°26.9 

112°34.5 

-21°58.8 

Canopus 

263°54.1 

-52°42.7 

18 

55°27.0 

130°50.7 

-21°03.0 

26°52.7 

12° 14.7 

156°08.4 

-22°26.9 

127°36.7 

-21°58.8 

Sirius 

258°30.0 

-16°44.6 

19 

70° 29.5 

145°50.0 

-21°02.8 

41°53.6 

12°15.4 

171°10.5 

-22°27.0 

142°38.9 

-21°58.8 

Adara 

255°09.2 

-29°00.2 

20 

85°31.9 

160°49.4 

-21°02.7 

56° 54.4 

12° 16.0 

186°12.6 

-22°27.0 

157°41.1 

-21°58.7 

Procyon 

244°55.3 

5°10.5 

21 

100° 34.4 

175°48.7 

-21°02.6 

71°55.3 

12° 16.6 

201°14.6 

-22°27.0 

172°43.3 

-21°58.7 

Pollux 

243°22.6 

27°58.7 

22 

115°36.9 

190°48.0 

-21°02.4 

86°56.1 

12°17.2 

216°16.7 

-22°27.0 

187°45.5 

-21°58.7 

Avior 

234° 15.9 

-59°34.4 

23 

130° 39.3 

205°47.4 

-21°02.3 

101°57.0 

12°17.8 

231°18.8 

-22°27.1 

202°47.6 

-21°58.7 

Suhail 

222°49.2 

-43°30.7 

Mer. 

pass.: 14:18 

v-0.7 dO.l 

m-4.0 

v0.9 dO.6 ml.l 

v2.1 d-0.0 

m-1.8 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.0 

-69°47.8 


Alphard 

217°52.0 

-8°44.6 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











n ■ ■ t, U 


Cl ° oo o 

0 

145 u 41.8 

220 u 46.7 

-21 u 02.1 

116 u 57.8 

12 u 18.5 

246 u 20.8 

-22 u 27.1 

217°49.8 

-21 u 58.6 

uuDne 

±yo ‘to.o 

ionOon a 

Ol 00.0 

1 A O A "7 A 

1 

160°44.3 

235°46.1 

-21°02.0 

131°58.7 

12° 19.1 

261°22.9 

-22°27.1 

232°52.0 

-21°58.6 

Denebola 

182 Z y.4 

14 Z(. y 

2 

175°46.7 

250°45.4 

-21°01.9 

146° 59.6 

12° 19.7 

276°25.0 

-22°27.1 

247°54.2 

-21°58.6 

Gienah 

175°48.0 

1 700 A A IT 

-17°38.8 

COOlAA 

3 

190°49.2 

265°44.8 

-21°01.7 

162°00.4 

12°20.3 

291°27.1 

-22°27.2 

262°56.4 

-21°58.5 

Acrux 

1(5 U4.5 

-63 12.U 

4 

205°51.7 

280°44.1 

-21°01.6 

177°01.3 

12°20.9 

306°29.1 

-22°27.2 

277°58.6 

-21°58.5 

Gacrux 

171°56.2 

-57° 13.0 

5 

220° 54.1 

295°43.5 

-21°01.4 

192°02.1 

12°21.5 

321°31.2 

-22°27.2 

293°00.8 

-21°58.5 

Alioth 

166° 17.0 

55°51.2 

6 

235° 56.6 

310°42.8 

-21°01.3 

207° 03.0 

12°22.2 

336°33.3 

-22°27.2 

308°03.0 

-21°58.5 

Spica 

158°27.0 

-11°15.6 

/IAOia a 

7 

250° 59.0 

325°42.2 

-21°01.1 

222°03.8 

12°22.8 

351°35.4 

-22°27.3 

323°05.2 

-21°58.4 

Alcaid 

152°55.6 

4y 12 .y 

8 

266°01.5 

340°41.5 

-21°01.0 

237°04.7 

12°23.4 

6°37.4 

-22°27.3 

338°07.4 

-21°58.4 

Hadar 

148°42.1 

1 A O O A A A 

-60°27.5 

9 

281°04.0 

355°40.8 

-21°00.9 

252°05.5 

12°24.0 

21°39.5 

-22°27.3 

353°09.6 

-21°58.4 

Menkent 

148 02.9 

-36°27.6 

1 aO AC A 

10 

296°06.4 

10°40.2 

-21°00.7 

267°06.4 

12°24.6 

36°41.6 

-22°27.4 

8°11.8 

-21°58.3 

Arcturus 

145 51.9 

iy U5.2 

11 

311°08.9 

25°39.5 

-21°00.6 

282° 07.3 

12°25.3 

51°43.7 

-22°27.4 

23° 14.0 

-21°58.3 

Rigil Kent. 

139°46.3 

-60° 54.4 

12 

326° 11.4 

40°38.9 

-21°00.4 

297°08.1 

12°25.9 

66°45.7 

-22°27.4 

38° 16.2 

-21°58.3 

Zubenelg. 

137°01.1 

-16°07.1 

13 

341° 13.8 

55°38.2 

-21°00.3 

312°09.0 

12°26.5 

81°47.8 

-22°27.4 

53° 18.4 

-21°58.3 

Kochab 

137°19.9 

1 OCO A“7 “7 

74° 04.4 

AC O o A A 

14 

356° 16.3 

70°37.6 

-21°00.1 

327° 09.8 

12°27.1 

96°49.9 

-22°27.5 

68°20.6 

-21°58.2 

Alphecca 

126 07.7 

i i no oi c 

26 39.0 

AC OAO A 

15 

11° 18.8 

85°36.9 

-20°59.9 

342° 10.7 

12°27.7 

111°52.0 

-22°27.5 

83°22.8 

-21°58.2 

Antares 

112 21.6 

-26 28.2 

16 

26°21.2 

100°36.3 

-20°59.8 

357° 11.5 

12°28.3 

126°54.0 

-22°27.5 

98°25.0 

-21°58.2 

Atria 

107° 20.1 

1 AAOAO A 

-69°03.3 

1 C O A A O 

17 

41°23.7 

115°35.6 

-20°59.6 

12° 12.4 

12°28.9 

141°56.1 

-22°27.5 

113°27.2 

-21°58.1 

Sa bi k 

102 U8.2 

-15 44.8 

o “7 o AC O 

18 

56°26.2 

130°34.9 

-20°59.5 

27° 13.2 

12°29.6 

156°58.2 

-22°27.6 

128°29.4 

-21°58.1 

Shaula 

96° 16.9 

r\r~ O ao a 

-37 06.8 

1 A O o A O 

19 

71°28.6 

145°34.3 

-20°59.3 

42° 14.1 

12°30.2 

172°00.3 

-22°27.6 

143°31.6 

-21°58.1 

Rasalhague 

96 03.0 

AAO a a c 

12 32.8 

ri O AA A 

20 

86°31.1 

160°33.6 

-20°59.2 

57° 14.9 

12°30.8 

187°02.3 

-22°27.6 

158°33.8 

-21°58.1 

Eta min 

yU 44.6 

51 2y.U 

21 

101°33.5 

175°33.0 

-20°59.0 

72° 15.8 

12°31.4 

202°04.4 

-22°27.6 

173°36.0 

-21°58.0 

Kaus Aust. 

83°38.9 

OAOOC ~7 

-34°22.3 

ooo A~7 A 

22 

116°36.0 

190°32.3 

-20°58.8 

87° 16.6 

12°32.0 

217°06.5 

-22°27.7 

188°38.2 

-21°58.0 

Vega 

80 36./ 

38 4/.y 

23 

131°38.5 

205°31.7 

-20°58.7 

102° 17.5 

12°32.6 

232°08.6 

-22°27.7 

203°40.4 

-21°58.0 

Nunki 

Altair 

75°53.8 

62°04.8 

-26° 16.2 
8°55.0 

Mer. 

pass.: 14:14 

< 

o 

Q. 

O 

m-4.0 

v0.9 dO.6 ml.l 

v2.1 d-0.0 

m-1.8 

v2.2 dO.O m0.6 

Peacock 

53°13.7 

-56°40.3 





















Deneb 

49°29.3 

45°20.8 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.7 

0 

146°40.9 

220 u 31.0 

-20“58.5 

117 u 18.3 

12 u 33.3 

247 u 10.6 

-22 u 27.7 

218 u 42.6 

-21 u 57.9 

Alnair 

27°39.4 

-46°52.2 

1 

161°43.4 

235°30.4 

-20°58.4 

132° 19.2 

12°33.9 

262° 12.7 

-22°27.7 

233°44.8 

-21°57.9 

Fomalhaut 

15°20.1 

-29°31.4 

2 

176°45.9 

250°29.7 

-20°58.2 

147° 20.1 

12°34.5 

277° 14.8 

-22°27.8 

248°47.0 

-21°57.9 

Scheat 

13°50.0 

28°11.1 

3 

191°48.3 

265°29.0 

-20°58.0 

162° 20.9 

12°35.1 

292°16.9 

-22°27.8 

263°49.2 

-21°57.9 

Markab 

13°34.8 

15° 18.4 

4 

206° 50.8 

280°28.4 

-20°57.9 

177°21.8 

12°35.7 

307° 19.0 

-22°27.8 

278°51.4 

-21°57.8 

2019/2/1 

SHA 

Mer.pass 

5 

221°53.3 

295°27.7 

-20°57.7 

192°22.6 

12°36.3 

322°21.0 

-22°27.8 

293°53.7 

-21°57.8 


76°19.8 

09:16 

6 

236° 55.7 

310°27.1 

-20°57.5 

207° 23.5 

12°36.9 

337°23.1 

-22°27.9 

308°55.9 

-21°57.8 

Mars 

331°54 6 

16:13 

7 

251°58.2 

325°26.4 

-20°57.4 

222° 24.3 

12°37.6 

352°25.2 

-22°27.9 

323°58.1 

-21°57.7 

J u piter 

100°48 5 

07:37 

8 

267° 00.7 

340°25.8 

-20°57.2 

237° 25.2 

12°38.2 

7°27.3 

-22°27.9 

339°00.3 

-21°57.7 

Saturn 

luU lU. J 

72° 14.4 

09:31 

9 

282°03.1 

355°25.1 

-20°57.0 

252° 26.0 

12°38.8 

22°29.3 

-22°27.9 

354°02.5 

-21°57.7 




10 

297°05.6 

10°24.4 

-20°56.8 

267° 26.9 

12°39.4 

37°31.4 

-22°28.0 

9°04.7 

-21°57.7 

2019/2/1 

SHA 

Mer.pass 

11 

312°08.0 

25°23.8 

-20°56.7 

282° 27.7 

12°40.0 

52°33.5 

-22°28.0 

24°06.9 

-21°57.6 

Venus 

75°04.9 

09:17 

12 

327° 10.5 

40°23.1 

-20°56.5 

297° 28.6 

12°40.6 

67°35.6 

-22°28.0 

39°09.1 

-21°57.6 

Mars 

331°16.0 

16:11 

13 

342° 13.0 

55°22.5 

-20°56.3 

312°29.4 

12°41.2 

82°37.7 

-22°28.0 

54°11.3 

-21°57.6 

Jupiter 

100°39.1 

07:34 

14 

357° 15.4 

70°21.8 

-20°56.1 

327° 30.3 

12°41.8 

97°39.7 

-22°28.1 

69° 13.5 

-21°57.5 

Saturn 

72°08.1 

09:27 

15 

12° 17.9 

85°21.2 

-20°56.0 

342°31.1 

12°42.5 

112°41.8 

-22°28.1 

84° 15.7 

-21°57.5 

2019/2/1 

SHA 

Mer.pass 

16 

27° 20.4 

100°20.5 

-20°55.8 

357°32.0 

12°43.1 

127°43.9 

-22°28.1 

99° 17.9 

-21°57.5 

Venus 

73° 50.1 

09:18 

17 

42°22.8 

115°19.8 

-20°55.6 

12°32.8 

12°43.7 

142°46.0 

-22°28.1 

114°20.1 

-21°57.5 

Mars 

330° 37.4 

16:10 

18 

57°25.3 

130°19.2 

-20°55.4 

27°33.7 

12°44.3 

157°48.1 

-22°28.2 

129°22.3 

-21°57.4 

Jupiter 

100°29.7 

07:30 

19 

72°27.8 

145°18.5 

-20°55.3 

42° 34.5 

12°44.9 

172°50.2 

-22°28.2 

144° 24.5 

-21°57.4 

Saturn 

72°01.7 

09:24 

20 

87°30.2 

160°17.9 

-20°55.1 

57° 35.4 

12°45.5 

187°52.2 

-22°28.2 

159°26.7 

-21°57.4 

1 Horizontal oaralax 


21 

102°32.7 

175°17.2 

-20°54.9 

72°36.2 

12°46.1 

202°54.3 

-22°28.2 

174°28.9 

-21°57.4 


r 

Venus: 

0.1 

22 

117°35.1 

190°16.6 

-20°54.7 

87°37.1 

12°46.7 

217°56.4 

-22°28.3 

189°31.1 

-21°57.3 


Mars: 

0.1 

23 

132°37.6 

205°15.9 

-20°54.5 

102° 37.9 

12°47.3 

232°58.5 

-22°28.3 

204°33.3 

-21°57.3 




Mer.| 

pass.: 14:10 

v-0.7 dO.2 

m-4.0 

v0.9 dO.6 ml.l | 

v2.1 d-0.0 

m-1.8 

v2.2 dO.O m0.6 
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2019 February 15 to Feb. 17 


GHA 

176°27.7 

191°27.7 

206°27.7 

221°27.7 

236°27.8 

251°27.8 

266°27.8 

281°27.8 

296°27.9 

311°27.9 

326°27.9 

341°28.0 

356°28.0 

11°28.0 

26°28.1 

41°28.1 

56°28.1 

71°28.1 

86°28.2 

101°28.2 

116°28.2 

131°28.3 

146°28.3 

161°28.3 

SD.=16.2 

GHA 

176°28.4 

191°28.4 

206°28.4 

221°28.5 

236°28.5 

251°28.6 

266°28.6 

281°28.6 

296°28.7 

311°28.7 

326°28.7 

341°28.8 

356°28.8 

11°28.8 

26°28.9 

41°28.9 

56°29.0 

71°29.0 

86°29.0 

101°29.1 

116°29.1 

131°29.2 

146°29.2 

161°29.2 

SD.=16.2 

GHA 

176°29.3 
191°29.3 
206°29.4 
221°29.4 
236°29.5 
251°29.5 
266°29.5 
281°29.6 
296°29.6 
311°29.7 
326°29.7 
341°29.8 
356°29.8 
11°29.9 
26°29.9 
41°29.9 
56°30.0 
71°30.0 
86° 30.1 
101°30.1 
116°30.2 
131°30.2 
146°30.3 
161°30.3 
SD .=16.2 


Dec 

-12°51.0 

-12°50.1 

-12°49.3 

-12°48.4 

-12°47.5 

-12°46.7 

-12°45.8 

-12°45.0 

-12°44.1 

-12°43.3 

-12°42.4 

-12°41.5 

-12°40.7 

-12°39.8 

-12°39.0 

-12°38.1 

-12°37.3 

-12°36.4 

-12°35.5 

-12°34.7 

-12°33.8 

-12°32.9 

-12°32.1 

-12°31.2 

d=0.9 

Dec 

-12°30.4 
-12°29.5 
-12°28.6 
-12°27.8 
-12°26.9 
-12°26.0 
-12°25.2 
-12°24.3 
-12°23.5 
- 12 ° 22.6 
-12°21.7 
-12°20.9 
- 12 ° 20.0 
-12°19.1 
-12° 18.3 
-12°17.4 
-12° 16.5 
-12° 15.6 
-12° 14.8 
-12° 13.9 
-12° 13.0 
- 12 ° 12.2 
-12° 11.3 
-12° 10.4 
d—0.9 

Dec 

-12°09.6 

-12°08.7 

-12°07.8 

-12°06.9 

-12°06.1 

-12°05.2 

-12°04.3 

-12°03.5 

- 12 ° 02.6 

-12°01.7 

- 12 ° 00.8 

-11°60.0 

-11°59.1 

-11°58.2 

-11°57.3 

-11°56.5 

-11°55.6 

-11°54.7 

-11°53.8 

-11°53.0 

-11°52.1 

-11°51.2 

-11°50.3 

-11°49.4 

d=0.9 


GHA 

V 

Dec 

d 

HP 

63 u 28.1 

6.6 

20 u 12.1 

4.7 

58.8 

77°53.7 

6.6 

20°16.7 

4.6 

58.9 

92° 19.2 

6.5 

20°21.3 

4.5 

58.9 

106°44.6 

6.4 

20°25.7 

4.4 

59.0 

121°10.0 

6.3 

20°30.0 

4.2 

59.0 

135°35.2 

6.2 

20°34.1 

4.1 

59.0 

150°00.4 

6.1 

20°38.2 

4.0 

59.1 

164°25.5 

6.0 

20°42.1 

3.8 

59.1 

178°50.5 

6.0 

20°45.9 

3.7 

59.2 

193° 15.4 

5.9 

20°49.5 

3.6 

59.2 

207°40.3 

5.8 

20°53.0 

3.4 

59.2 

222°05.0 

5.7 

20°56.4 

3.3 

59.3 

236°29.7 

5.6 

20°59.6 

3.2 

59.3 

250°54.3 

5.6 

21°02.8 

3.0 

59.3 

265° 18.8 

5.5 

21°05.7 

2.9 

59.4 

279°43.3 

5.4 

21°08.6 

2.8 

59.4 

294°07.7 

5.3 

21°11.3 

2.6 

59.5 

308°32.0 

5.3 

21°13.9 

2.5 

59.5 

322°56.2 

5.2 

21°16.3 

2.4 

59.5 

337° 20.4 

5.1 

21°18.6 

2.2 

59.6 

351°44.5 

5.1 

21°20.7 

2.1 

59.6 

6°08.5 

5.0 

21°22.7 

1.9 

59.6 

20°32.4 

4.9 

21°24.5 

1.8 

59.7 

34°56.3 

4.9 

21°26.3 

1.6 

59.7 


GHA 

V 

Dec 

d 

HP 

49°20.2 

4.8 

21°27.8 

1.5 

59.8 

63°43.9 

4.7 

21°29.2 

1.3 

59.8 

78°07.6 

4.7 

21°30.5 

1.2 

59.8 

92°31.2 

4.6 

21°31.6 

1.0 

59.9 

106°54.8 

4.6 

21°32.6 

0.9 

59.9 

121°18.4 

4.5 

21°33.4 

0.7 

59.9 

135°41.8 

4.4 

21°34.1 

0.6 

60.0 

150°05.2 

4.4 

21°34.6 

0.4 

60.0 

164°28.6 

4.3 

21°35.0 

0.3 

60.0 

178°51.9 

4.3 

21°35.2 

0.1 

60.1 

193° 15.2 

4.2 

21°35.3 

-0.0 

60.1 

207°38.4 

4.2 

21°35.2 

-0.2 

60.1 

222°01.6 

4.1 

21°35.0 

-0.3 

60.2 

236° 24.7 

4.1 

21°34.6 

-0.5 

60.2 

250°47.8 

4.1 

21°34.0 

-0.6 

60.2 

265° 10.8 

4.0 

21°33.3 

-0.8 

60.3 

279°33.8 

4.0 

21°32.4 

-0.9 

60.3 

293°56.8 

4.0 

21°31.4 

-1.1 

60.3 

308° 19.7 

3.9 

21°30.3 

-1.3 

60.4 

322°42.6 

3.9 

21°28.9 

-1.4 

60.4 

337°05.5 

3.9 

21°27.4 

-1.6 

60.4 

351°28.3 

3.8 

21°25.8 

-1.7 

60.5 

5°51.1 

3.8 

21°24.0 

-1.9 

60.5 

20° 13.9 

3.8 

21°22.0 

-2.0 

60.5 


GHA 

V 

Dec 

d 

HP 

34°36.7 

3.8 

21' 19.9 

-2.2 

60.6 

48°59.4 

3.7 

21°17.6 

-2.4 

60.6 

63°22.2 

3.7 

21°15.2 

-2.5 

60.6 

77°44.9 

3.7 

21°12.6 

-2.7 

60.6 

92°07.6 

3.7 

21°09.9 

-2.8 

60.7 

106°30.2 

3.7 

21°07.0 

-3.0 

60.7 

120°52.9 

3.7 

21°03.9 

-3.1 

60.7 

135°15.5 

3.6 

21°00.7 

-3.3 

60.7 

149°38.2 

3.6 

20°57.3 

-3.5 

60.8 

164°00.8 

3.6 

20°53.8 

-3.6 

60.8 

178° 23.5 

3.6 

20°50.1 

-3.8 

60.8 

192°46.1 

3.6 

20°46.2 

-3.9 

60.9 

207°08.7 

3.6 

20°42.2 

-4.1 

60.9 

221°31.4 

3.6 

20°38.0 

-4.2 

60.9 

235°54.0 

3.6 

20°33.7 

-4.4 

60.9 

250° 16.6 

3.6 

20°29.2 

-4.6 

60.9 

264°39.3 

3.6 

20°24.6 

-4.7 

61.0 

279°01.9 

3.7 

20°19.8 

-4.9 

61.0 

293° 24.6 

3.7 

20°14.9 

-5.0 

61.0 

307°47.3 

3.7 

20°09.8 

-5.2 

61.0 

322°09.9 

3.7 

20°04.5 

-5.3 

61.1 

336°32.7 

3.7 

19°59.1 

-5.5 

61.1 

350°55.4 

3.7 

19°53.6 

-5.6 

61.1 

5° 18.1 

3.8 

19°47.9 

-5.8 

61.1 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

06:12 

07:31 

08:49 

15:40 

16:59 

18:19 

70 

06:10 

07:22 

08:30 

15:59 

17:08 

18:20 

68 

06:09 

07:14 

08:15 

16:14 

17:16 

18:21 

66 

06:08 

07:08 

08:03 

16:27 

17:22 

18:22 

64 

06:06 

07:02 

07:53 

16:37 

17:28 

18:23 

62 

06:05 

06:57 

07:44 

16:45 

17:32 

18:24 

60 

06:04 

06:53 

07:36 

16:53 

17:37 

18:25 

58 

06:03 

06:49 

07:30 

16:59 

17:41 

18:26 

56 

06:02 

06:45 

07:24 

17:05 

17:44 

18:28 

54 

06:01 

06:42 

07:18 

17:11 

17:47 

18:29 

52 

05:59 

06:39 

07:14 

17:15 

17:50 

18:30 

50 

05:58 

06:36 

07:09 

17:20 

17:53 

18:31 

45 

05:56 

06:30 

06:60 

17:29 

17:59 

18:33 

40 

05:53 

06:24 

06:52 

17:37 

18:04 

18:36 

35 

05:50 

06:19 

06:45 

17:43 

18:09 

18:39 

30 

05:47 

06:15 

06:39 

17:49 

18:14 

18:42 

20 

05:40 

06:06 

06:29 

17:60 

18:22 

18:48 

10 

05:33 

05:58 

06:20 

18:09 

18:30 

18:55 

0 

05:25 

05:50 

06:11 

18:17 

18:39 

19:03 

-10 

05:15 

05:40 

06:02 

18:26 

18:48 

19:13 

-20 

05:03 

05:29 

05:52 

18:36 

18:58 

19:25 

-30 

04:46 

05:16 

05:41 

18:47 

19:12 

19:41 

-35 

04:36 

05:08 

05:34 

18:53 

19:20 

19:51 

-40 

04:24 

04:58 

05:27 

19:01 

19:29 

20:03 

-45 

04:08 

04:47 

05:18 

19:09 

19:40 

20:19 

-50 

03:48 

04:32 

05:08 

19:19 

19:55 

20:38 

-52 

03:38 

04:26 

05:03 

19:24 

20:01 

20:48 

-54 

03:27 

04:18 

04:57 

19:30 

20:09 

20:59 

-56 

03:14 

04:09 

04:51 

19:35 

20:17 

21:12 

-58 

02:58 

03:59 

04:44 

19:42 

20:27 

21:27 

-60 

02:38 

03:48 

04:37 

19:50 

20:38 

21:46 




Moonrise 



Moonset 


Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

72 

— 


— 



— 

70 







68 

09:31 

10:02 

11:38 

06:33 

08:07 

08:42 

66 

10:17 

11:02 

12:24 

05:47 

07:07 

07:55 

64 

10:47 

11:37 

12:54 

05:18 

06:33 

07:25 

62 

11:10 

12:02 

13:17 

04:55 

06:07 

07:02 

60 

11:28 

12:22 

13:35 

04:37 

05:48 

06:43 

58 

11:43 

12:38 

13:50 

04:22 

05:31 

06:28 

56 

11:57 

12:52 

14:03 

04:09 

05:17 

06:15 

54 

12:08 

13:04 

14:14 

03:58 

05:05 

06:03 

52 

12:18 

13:15 

14:24 

03:48 

04:55 

05:53 

50 

12:27 

13:24 

14:33 

03:39 

04:45 

05:44 

45 

12:46 

13:44 

14:52 

03:20 

04:25 

05:25 

40 

13:02 

14:00 

15:07 

03:05 

04:09 

05:09 

35 

13:15 

14:14 

15:20 

02:52 

03:55 

04:56 

30 

13:27 

14:26 

15:31 

02:41 

03:44 

04:44 

20 

13:47 

14:46 

15:51 

02:22 

03:23 

04:24 

10 

14:04 

15:04 

16:07 

02:05 

03:05 

04:07 

0 

14:20 

15:21 

16:23 

01:50 

02:49 

03:50 

-10 

14:36 

15:38 

16:39 

01:34 

02:32 

03:34 

-20 

14:54 

15:55 

16:55 

01:17 

02:14 

03:16 

-30 

15:14 

16:16 

17:15 

00:58 

01:54 

02:56 

-35 

15:26 

16:28 

17:26 

00:47 

01:42 

02:44 

-40 

15:39 

16:42 

17:39 

00:34 

01:28 

02:31 

-45 

15:56 

16:58 

17:54 

00:19 

01:12 

02:15 

-50 

16:15 

17:18 

18:12 

00:01 

00:52 

01:55 

-52 

16:25 

17:28 

18:21 


00:42 

01:45 

-54 

16:35 

17:39 

18:31 


00:31 

01:34 

-56 

16:47 

17:51 

18:42 


00:19 

01:22 

-58 

17:01 

18:05 

18:54 


00:05 

01:08 

-60 

17:18 

18:22 

19:09 

23:49 


00:52 


Day 

Eqn.of Time 

00 h 12 h 

Mer. 

Pass 

Mer.Pass. 

Upper Lower 

Age 

15 

14:09 

14:08 

12:14 

20:34 

08:04 

11(77%) 

16 

14:06 

14:05 

12:14 

21:35 

09:04 

12(86%) 

17 

14:03 

14:01 

12:14 

22:37 

10:06 

13(93%) 










February 18, 19 ,20 (Mon., Tue., Wed.) 



Aries 

Venus 

Mars 

Jupiter 

Satu 

rn 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

147°40.1 

220° 15.2 

-20°54.3 

117° 38.8 

12°48.0 

248°00.6 

-22°28.3 

219°35.5 

-21°57.3 

1 

162°42.5 

235° 14.6 

-20°54.1 

132°39.6 

12°48.6 

263°02.7 

-22°28.3 

234° 37.7 

-21°57.2 

2 

177°45.0 

250° 13.9 

-20°54.0 

147°40.5 

12°49.2 

278°04.7 

-22° 28.4 

249° 39.9 

-21°57.2 

3 

192°47.5 

265° 13.3 

-20°53.8 

162°41.3 

12°49.8 

293°06.8 

-22° 28.4 

264°42.1 

-21°57.2 

4 

207°49.9 

280° 12.6 

-20°53.6 

177°42.2 

12°50.4 

308°08.9 

-22° 28.4 

279°44.3 

-21°57.2 

5 

222°52.4 

295°11.9 

-20°53.4 

192°43.0 

12°51.0 

323° 11.0 

-22° 28.4 

294°46.5 

-21°57.1 

6 

237°54.9 

310°11.3 

-20°53.2 

207°43.9 

12°51.6 

338°13.1 

-22°28.5 

309°48.7 

-21°57.1 

7 

252°57.3 

325° 10.6 

-20°53.0 

222°44.7 

12°52.2 

353° 15.2 

-22°28.5 

324°50.9 

-21°57.1 

8 

267°59.8 

340° 10.0 

-20°52.8 

237°45.6 

12°52.8 

8° 17.2 

-22°28.5 

339°53.1 

-21°57.0 

9 

283°02.3 

355°09.3 

-20°52.6 

252°46.4 

12°53.4 

23° 19.3 

-22°28.5 

354°55.3 

-21°57.0 

10 

298°04.7 

10°08.7 

-20°52.4 

267°47.3 

12°54.0 

38°21.4 

-22°28.6 

9°57.5 

-21°57.0 

11 

313°07.2 

25°08.0 

-20°52.2 

282°48.1 

12°54.7 

53°23.5 

-22°28.6 

24° 59.7 

-21°57.0 

12 

328°09.6 

40°07.3 

-20°52.0 

297°49.0 

12°55.3 

68°25.6 

-22°28.6 

40°01.9 

-21°56.9 

13 

343° 12.1 

55°06.7 

-20°51.8 

312°49.8 

12°55.9 

83°27.7 

-22°28.6 

55°04.2 

-21°56.9 

14 

358° 14.6 

70°06.0 

-20°51.6 

327° 50.7 

12°56.5 

98°29.8 

-22°28.7 

70°06.4 

-21°56.9 

15 

13° 17.0 

85°05.4 

-20°51.4 

342°51.5 

12°57.1 

113°31.8 

-22°28.7 

85°08.6 

-21°56.8 

16 

28° 19.5 

100°04.7 

-20°51.2 

357°52.4 

12°57.7 

128°33.9 

-22°28.7 

100° 10.8 

-21°56.8 

17 

43°22.0 

115°04.0 

-20°51.0 

12°53.2 

12°58.3 

143°36.0 

-22°28.7 

115°13.0 

-21°56.8 

18 

58° 24.4 

130°03.4 

-20°50.8 

27° 54.1 

12°58.9 

158°38.1 

-22°28.8 

130° 15.2 

-21°56.8 

19 

73°26.9 

145°02.7 

-20°50.6 

42°54.9 

12°59.5 

173°40.2 

-22°28.8 

145° 17.4 

-21°56.7 

20 

88°29.4 

160°02.1 

-20°50.4 

57° 55.8 

13°00.1 

188°42.3 

-22°28.8 

160°19.6 

-21°56.7 

21 

103°31.8 

175°01.4 

-20°50.2 

72°56.6 

13°00.7 

203°44.4 

-22°28.8 

175°21.8 

-21°56.7 

22 

118°34.3 

190°00.8 

-20°50.0 

87°57.5 

13°01.3 

218°46.4 

-22°28.9 

190°24.0 

-21°56.6 

23 

133°36.8 

205° 00.1 

-20°49.8 

102°58.3 

13°01.9 

233°48.5 

-22°28.9 

205°26.2 

-21°56.6 

Mer.p 

ass.:14:07 

v-0.7 dO.2 

m-4.0 

v0.9 dO. 

6 ml.l 

v2.1 d-0.0 

m-1.8 

v2.2 dO.O 

m0.6 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

148 u 39.2 

219 u 59.4 

-20 u 49.6 

117 u 59.2 

13°02.6 

248 u 50.6 

-22 u 28.9 

220 u 28.4 

-21°56.6 

1 

163°41.7 

234°58.8 

-20°49.3 

133°00.0 

13°03.2 

263°52.7 

-22°28.9 

235°30.6 

-21°56.6 

2 

178°44.1 

249°58.1 

-20°49.1 

148°00.9 

13°03.8 

278°54.8 

-22°29.0 

250°32.8 

-21°56.5 

3 

193°46.6 

264°57.5 

-20°48.9 

163°01.7 

13°04.4 

293°56.9 

-22°29.0 

265°35.0 

-21°56.5 

4 

208°49.1 

279°56.8 

-20°48.7 

178°02.6 

13°05.0 

308°59.0 

-22°29.0 

280° 37.2 

-21°56.5 

5 

223°51.5 

294°56.1 

-20°48.5 

193°03.4 

13°05.6 

324°01.1 

-22°29.0 

295°39.4 

-21°56.5 

6 

238° 54.0 

309°55.5 

-20°48.3 

208°04.3 

13°06.2 

339°03.2 

-22°29.0 

310°41.6 

-21°56.4 

7 

253°56.5 

324°54.8 

-20°48.1 

223°05.1 

13°06.8 

354°05.3 

-22°29.1 

325°43.9 

-21°56.4 

8 

268°58.9 

339°54.2 

-20°47.8 

238°06.0 

13°07.4 

9°07.3 

-22°29.1 

340°46.1 

-21°56.4 

9 

284°01.4 

354°53.5 

-20°47.6 

253°06.8 

13°08.0 

24°09.4 

-22°29.1 

355°48.3 

-21°56.3 

10 

299°03.9 

9°52.8 

-20°47.4 

268°07.6 

13°08.6 

39° 11.5 

-22°29.1 

10°50.5 

-21°56.3 

11 

314°06.3 

24°52.2 

-20°47.2 

283°08.5 

13°09.2 

54° 13.6 

-22°29.2 

25°52.7 

-21°56.3 

12 

329°08.8 

39°51.5 

-20°46.9 

298°09.3 

13°09.8 

69° 15.7 

-22°29.2 

40°54.9 

-21°56.3 

13 

344° 11.3 

54°50.9 

-20°46.7 

313°10.2 

13° 10.4 

84° 17.8 

-22°29.2 

55°57.1 

-21°56.2 

14 

359° 13.7 

69°50.2 

-20°46.5 

328° 11.0 

13°11.0 

99° 19.9 

-22°29.2 

70°59.3 

-21°56.2 

15 

14° 16.2 

84°49.6 

-20°46.3 

343° 11.9 

13°11.6 

114°22.0 

-22°29.3 

86°01.5 

-21°56.2 

16 

29° 18.6 

99°48.9 

-20°46.0 

358° 12.7 

13°12.2 

129°24.1 

-22°29.3 

101°03.7 

-21°56.1 

17 

44°21.1 

114°48.2 

-20°45.8 

13°13.6 

13°12.8 

144°26.2 

-22°29.3 

116°05.9 

-21°56.1 

18 

59°23.6 

129°47.6 

-20°45.6 

28° 14.4 

13°13.4 

159°28.3 

-22°29.3 

131°08.1 

-21°56.1 

19 

74°26.0 

144°46.9 

-20°45.4 

43°15.3 

13° 14.0 

174° 30.4 

-22° 29.4 

146° 10.3 

-21°56.1 

20 

89°28.5 

159°46.3 

-20°45.1 

58° 16.1 

13°14.6 

189°32.4 

-22° 29.4 

161° 12.5 

-21°56.0 

21 

104°31.0 

174°45.6 

-20°44.9 

73° 17.0 

13°15.2 

204° 34.5 

-22° 29.4 

176° 14.8 

-21°56.0 

22 

119°33.4 

189°44.9 

-20°44.7 

88° 17.8 

13°15.8 

219°36.6 

-22° 29.4 

191° 17.0 

-21°56.0 

23 

134°35.9 

204°44.3 

-20°44.4 

103° 18.6 

13° 16.4 

234°38.7 

-22° 29.4 

206° 19.2 

-21°55.9 


Mer.p 

ass.:14:03 

v-0.7 dO.2 

o 

'3- 

E 

v0.8 dO.6 ml.l 

v2.1 d-0.0 

m-1.8 

v2.2 dO.O m0.6 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

149°38.4 

219°43.6 

-20°44.2 

118° 19.5 

13° 17.0 

249°40.8 

-22“29.5 

221°21.4 

-21°55.9 

1 

164°40.8 

234°43.0 

-20°44.0 

133°20.3 

13°17.6 

264°42.9 

-22°29.5 

236°23.6 

-21°55.9 

2 

179°43.3 

249°42.3 

-20°43.7 

148°21.2 

13°18.2 

279°45.0 

-22°29.5 

251°25.8 

-21°55.9 

3 

194°45.7 

264°41.6 

-20°43.5 

163°22.0 

13°18.8 

294° 47.1 

-22°29.5 

266°28.0 

-21°55.8 

4 

209°48.2 

279°41.0 

-20°43.3 

178°22.9 

13°19.4 

309°49.2 

-22°29.6 

281°30.2 

-21°55.8 

5 

224° 50.7 

294°40.3 

-20°43.0 

193°23.7 

13°20.0 

324°51.3 

-22°29.6 

296°32.4 

-21°55.8 

6 

239°53.1 

309°39.7 

-20°42.8 

208°24.6 

13°20.6 

339°53.4 

-22°29.6 

311°34.6 

-21°55.8 

7 

254°55.6 

324°39.0 

-20°42.5 

223°25.4 

13°21.2 

354°55.5 

-22°29.6 

326°36.8 

-21°55.7 

8 

269°58.1 

339°38.3 

-20°42.3 

238°26.3 

13°21.8 

9°57.6 

-22°29.7 

341°39.0 

-21°55.7 

9 

285°00.5 

354°37.7 

-20°42.0 

253° 27.1 

13°22.4 

24°59.7 

-22°29.7 

356°41.3 

-21°55.7 

10 

300°03.0 

9°37.0 

-20°41.8 

268°27.9 

13°23.0 

40°01.8 

-22°29.7 

11°43.5 

-21°55.6 

11 

315°05.5 

24°36.4 

-20°41.6 

283°28.8 

13°23.6 

55°03.9 

-22°29.7 

26°45.7 

-21°55.6 

12 

330°07.9 

39°35.7 

-20°41.3 

298°29.6 

13°24.2 

70°06.0 

-22°29.8 

41°47.9 

-21°55.6 

13 

345° 10.4 

54°35.0 

-20°41.1 

313°30.5 

13°24.8 

85°08.1 

-22°29.8 

56°50.1 

-21°55.6 

14 

0°12.9 

69°34.4 

-20°40.8 

328°31.3 

13°25.4 

100° 10.2 

-22°29.8 

71°52.3 

-21°55.5 

15 

15°15.3 

84°33.7 

-20°40.6 

343°32.2 

13°26.0 

115° 12.3 

-22°29.8 

86°54.5 

-21°55.5 

16 

30° 17.8 

99°33.1 

-20°40.3 

358°33.0 

13°26.6 

130° 14.4 

-22°29.8 

101°56.7 

-21°55.5 

17 

45°20.2 

114°32.4 

-20°40.1 

13°33.8 

13°27.2 

145° 16.5 

-22°29.9 

116°58.9 

-21°55.4 

18 

60°22.7 

129°31.7 

-20°39.8 

28°34.7 

13°27.8 

160° 18.6 

-22°29.9 

132°01.1 

-21°55.4 

19 

75°25.2 

144°31.1 

-20°39.6 

43°35.5 

13°28.4 

175°20.7 

-22°29.9 

147° 03.4 

-21°55.4 

20 

90°27.6 

159°30.4 

-20°39.3 

58°36.4 

13°29.0 

190°22.8 

-22°29.9 

162°05.6 

-21°55.4 

21 

105°30.1 

174°29.8 

-20°39.0 

73°37.2 

13°29.6 

205°24.9 

-22°30.0 

177°07.8 

-21°55.3 

22 

120°32.6 

189°29.1 

-20°38.8 

88°38.1 

13°30.2 

220°27.0 

-22°30.0 

192° 10.0 

-21°55.3 

23 

135°35.0 

204°28.5 

-20°38.5 

103°38.9 

13°30.8 

235°29.1 

-22°30.0 

207° 12.2 

-21°55.3 

Mer.p 

ass.:13:59 

v-0.7 dO.2 

o 

'3- 

E 

v0.8 dO.6 ml.l 

v2.1 d-0.0 

m-1.8 

v2.2 dO.O m0.6 


Stars 



SHA 

Dec 

Alpheratz 

357°39.8 

29°11.7 

Ankaa 

353° 12.2 

-42° 12.4 

Schedar 

349°36.5 

56°38.5 

Diphda 

348°52.1 

-17°53.2 

Achernar 

335°24.2 

-57°08.8 

Hamal 

327°56.5 

23°33.0 

Polaris 

316°10.5 

89°20.9 

Akamar 

315°15.5 

-40° 14.1 

Menkar 

314°11.0 

4°09.6 

Mirfak 

308°34.8 

49°55.7 

Aldebaran 

290°44.9 

16°32.7 

Rigel 

281°08.2 

-8°11.1 

Capella 

280°28.5 

46°01.1 

Bellatrix 

278°27.7 

6°21.8 

Elnath 

278°07.6 

28°37.3 

Alnilam 

275°42.3 

-1° 11.7 

Betelgeuse 

270°56.9 

7°24.4 

Canopus 

263°54.1 

-52°42.7 

Sirius 

258°30.0 

-16°44.7 

Adara 

255°09.2 

-29°00.2 

Procyon 

244°55.3 

5°10.5 

Pollux 

243°22.6 

27°58.7 

Avior 

234° 15.9 

-59°34.4 

Suhail 

222°49.2 

-43°30.7 

Miaplacidus 

221°38.0 

-69°47.8 

Alphard 

217°51.9 

-8°44.6 

Regulus 

207°39.0 

11°52.3 

Dubhe 

193°46.3 

61°38.8 

Denebola 

182°29.4 

14°27.9 

Gienah 

175°48.0 

-17°38.8 

Acrux 

173°04.4 

-63° 12.1 

Gacrux 

171°56.1 

-57° 13.0 

Alioth 

166° 16.9 

55°51.2 

Spica 

158°27.0 

-11°15.6 

Alcaid 

152°55.6 

49° 12.9 

Hadar 

148°42.1 

-60°27.6 

Menkent 

148°02.8 

-36°27.6 

Arcturus 

145°51.9 

19°05.2 

Rigil Kent. 

139°46.3 

-60°54.5 

Zubenelg. 

137°01.0 

-16°07.1 

Kochab 

137° 19.8 

74°04.4 

Alphecca 

126°07.7 

26°38.9 

Antares 

112°21.6 

-26°28.2 

Atria 

107°20.0 

-69°03.3 

Sabik 

102°08.2 

-15°44.8 

Shaula 

96°16.8 

-37°06.8 

Rasalhague 

96°03.0 

12°32.8 

Etamin 

90°44.6 

51°29.0 

Kaus Aust. 

83°38.9 

-34°22.3 

Vega 

80°36.6 

38°47.9 

Nunki 

75°53.8 

-26° 16.2 

Altair 

62°04.8 

8°55.0 

Peacock 

53°13.7 

-56°40.3 

Deneb 

49°29.3 

45°20.8 

Enif 

33°43.7 

9°57.6 

Alnair 

27°39.4 

-46°52.2 

Fomalhaut 

15°20.1 

-29°31.4 

Scheat 

13°50.0 

28°11.1 

Markab 

13°34.8 

15° 18.4 

2019/2/1 

SHA 

Mer.pass 

Venus 

72°35.2 

09:19 

Mars 

329°58.7 

16:08 

Jupiter 

100°20.5 

07:27 

Saturn 

71°55.4 

09:20 

2019/2/1 

SHA 

Mer.pass 

Venus 

71°20.2 

09:20 

Mars 

329°20.0 

16:07 

Jupiter 

100° 11.4 

07:24 

Saturn 

71°49.2 

09:17 

2019/2/2 

SHA 

Mer.pass 

Venus 

70°05.3 

09:22 

Mars 

328°41.1 

16:06 

Jupiter 

100°02.5 

07:20 

Saturn 

71°43.0 

09:13 


Horizontal paralax 


Venus: 

0.1 

Mars: 

0.1 
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2019 February 18 to Feb. 20 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

176°30.4 

-ll u 48.6 

19°40.9 

3.8 

19° 42.0 

-5.9 

61.1 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°30.4 

-11°47.7 

34°03.7 

3.8 

19°36.0 

-6.1 

61.2 

72 

05:58 

07:17 

08:32 

15:57 

17:12 

18:32 

2 

206°30.5 

-11°46.8 

48°26.5 

3.8 

19°29.9 

-6.2 

61.2 

70 

05:58 

07:09 

08:16 

16:13 

17:20 

18:31 

3 

221°30.5 

-11°45.9 

62°49.3 

3.8 

19°23.6 

-6.4 

61.2 

68 

05:58 

07:03 

08:03 

16:27 

17:26 

18:31 

4 

236°30.6 

-11°45.0 

77° 12.2 

3.9 

19°17.1 

-6.5 

61.2 

66 

05:58 

06:57 

07:52 

16:37 

17:32 

18:31 

5 

251°30.6 

-11°44.2 

91°35.1 

3.9 

19°10.5 

-6.7 

61.2 

64 

05:57 

06:53 

07:43 

16:46 

17:36 

18:32 

6 

266°30.7 

-11°43.3 

105°58.0 

3.9 

19°03.8 

-6.8 

61.2 

62 

05:57 

06:49 

07:35 

16:54 

17:40 

18:32 

7 

281°30.7 

-11°42.4 

120°20.9 

4.0 

18°56.9 

-7.0 

61.3 

60 

05:56 

06:45 

07:28 

17:01 

17:44 

18:32 

8 

296°30.8 

-11°41.5 

134°43.9 

4.0 

18°49.9 

-7.1 

61.3 

58 

05:56 

06:42 

07:22 

17:07 

17:47 

18:33 

9 

311°30.8 

-11°40.6 

149°06.9 

4.0 

18°42.7 

-7.2 

61.3 

56 

05:55 

06:38 

07:17 

17:12 

17:50 

18:34 

10 

326°30.9 

-11°39.8 

163°30.0 

4.1 

18°35.4 

-7.4 

61.3 

54 

05:55 

06:36 

07:12 

17:17 

17:53 

18:34 

11 

341°30.9 

-11°38.9 

177°53.1 

4.1 

18°27.9 

-7.5 

61.3 

52 

05:54 

06:33 

07:08 

17:21 

17:55 

18:35 

12 

356°31.0 

-11°38.0 

192°16.2 

4.2 

18°20.3 

-7.7 

61.3 

50 

05:53 

06:31 

07:04 

17:25 

17:58 

18:35 

13 

11°31.0 

-11°37.1 

206°39.4 

4.2 

18°12.6 

-7.8 

61.3 

45 

05:51 

06:25 

06:55 

17:33 

18:03 

18:37 

14 

26°31.1 

-11°36.2 

221°02.6 

4.2 

18°04.7 

-7.9 

61.4 

40 

05:49 

06:21 

06:48 

17:40 

18:08 

18:39 

15 

41°31.1 

-11°35.3 

235°25.9 

4.3 

17°56.7 

-8.1 

61.4 

35 

05:47 

06:16 

06:42 

17:46 

18:12 

18:41 

16 

56°31.2 

-11°34.5 

249°49.2 

4.3 

17°48.6 

-8.2 

61.4 

30 

05:44 

06:12 

06:37 

17:52 

18:16 

18:44 

17 

71°31.3 

-11°33.6 

264° 12.5 

4.4 

17°40.3 

-8.3 

61.4 

20 

05:39 

06:05 

06:27 

18:01 

18:23 

18:49 

18 

86°31.3 

-11°32.7 

278°35.9 

4.4 

17°31.9 

-8.5 

61.4 

10 

05:32 

05:57 

06:19 

18:09 

18:31 

18:55 

19 

101°31.4 

-11°31.8 

292°59.4 

4.5 

17°23.4 

-8.6 

61.4 

0 

05:25 

05:49 

06:10 

18:17 

18:38 

19:03 

20 

116°31.4 

-11°30.9 

307°22.9 

4.5 

17° 14.8 

-8.7 

61.4 

-10 

05:16 

05:41 

06:02 

18:25 

18:47 

19:12 

21 

131°31.5 

-11°30.0 

321°46.4 

4.6 

17°06.0 

-8.8 

61.4 

-20 

05:04 

05:31 

05:53 

18:34 

18:57 

19:23 

22 

146°31.5 

-11°29.2 

336° 10.0 

4.6 

16°57.1 

-9.0 

61.4 

-30 

04:49 

05:19 

05:43 

18:44 

19:09 

19:38 

23 

161°31.6 

-11°28.3 

350°33.7 

4.7 

16°48.0 

-9.1 

61.4 

-35 

04:40 

05:11 

05:37 

18:50 

19:16 

19:47 


SD. —16.2 

d—0.9 

S.D. —16.7 

-40 

04:28 

05:02 

05:30 

18:56 

19:25 

19:59 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:14 

03:55 

03:46 

03:35 

03:23 

03:09 

02:51 

04:51 

04:38 

04:32 

04:25 

04:17 

04:08 

03:57 

05:23 

05:13 

05:08 

05:03 

04:58 

04:52 

04:45 

19:04 

19:14 

19:18 

19:23 

19:28 

19:34 

19:41 

19:35 

19:48 

19:55 

20:01 

20:09 

20:18 

20:29 

20:13 

20:31 

20:40 

20:51 

21:02 

21:16 

21:33 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

176°31.6 

191°31.7 

206°31.8 

221°31.8 

236°31.9 

-11°27.4 

-11°26.5 

-11°25.6 

-11°24.7 

-11°23.8 

4°57.4 

19°21.1 

33°45.0 

48°08.8 

62°32.8 

4.7 

4.8 

4.8 

4.9 
5.0 

16°38.9 

16°29.6 

16°20.2 

16°10.6 

16°01.0 

-9.2 

-9.3 

-9.5 

-9.6 

-9.7 

61.4 

61.4 

61.4 

61.4 

61.5 









5 

251°31.9 

-11°22.9 

76°56.7 

5.0 

15°51.3 

-9.8 

61.5 








6 

266°32.0 

-11°22.1 

91°20.8 

5.1 

15°41.4 

-9.9 

61.5 



Moonrise 



Moonset 


7 

281°32.0 

-11°21.2 

105°44.9 

5.1 

15°31.4 

-10.0 

61.5 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

296°32.1 

-11°20.3 

120°09.0 

5.2 

15°21.3 

-10.1 

61.5 

72 

— 

14:56 

17:24 

— 

09:43 

09:16 

9 

311°32.2 

-11° 19.4 

134°33.3 

5.3 

15°11.1 

-10.3 

61.5 

70 

12:60 

15:26 

17:39 

09:31 

09:11 

08:60 

10 

326°32.2 

-11° 18.5 

148°57.6 

5.3 

15°00.8 

-10.4 

61.5 

68 

13:42 

15:48 

17:50 

08:48 

08:48 

08:46 

11 

341°32.3 

-11° 17.6 

163°21.9 

5.4 

14°50.4 

-10.5 

61.5 

66 

14:11 

16:05 

17:59 

08:18 

08:30 

08:35 

12 

356°32.3 

-11° 16.7 

177°46.3 

5.4 

14°39.9 

-10.6 

61.5 

64 

14:32 

16:19 

18:07 

07:56 

08:15 

08:26 

13 

11°32.4 

-11° 15.8 

192°10.8 

5.5 

14°29.2 

-10.7 

61.5 

62 

14:49 

16:31 

18:13 

07:38 

08:02 

08:18 

14 

26°32.5 

-11° 14.9 

206°35.3 

5.6 

14° 18.5 

-10.8 

61.5 

60 

15:04 

16:41 

18:19 

07:23 

07:51 

08:12 

15 

41°32.5 

-11° 14.1 

220°59.9 

5.6 

14°07.7 

-10.9 

61.4 

58 

15:16 

16:49 

18:24 

07:11 

07:42 

08:05 

16 

56°32.6 

-11° 13.2 

235°24.6 

5.7 

13°56.8 

-11.0 

61.4 

56 

15:27 

16:57 

18:28 

06:59 

07:34 

08:00 

17 

71°32.6 

-11° 12.3 

249°49.3 

5.8 

13°45.8 

-11.1 

61.4 

54 

15:36 

17:03 

18:32 

06:50 

07:26 

07:55 

18 

86°32.7 

-11° 11.4 

264° 14.1 

5.8 

13°34.6 

-11.2 

61.4 

52 

15:44 

17:09 

18:36 

06:41 

07:19 

07:51 

19 

101°32.8 

-11° 10.5 

278°39.0 

5.9 

13°23.4 

-11.2 

61.4 

50 

15:51 

17:15 

18:39 

06:33 

07:13 

07:47 

20 

116°32.8 

-11°09.6 

293°03.9 

6.0 

13°12.1 

-11.3 

61.4 

45 

16:07 

17:26 

18:46 

06:16 

07:00 

07:38 

21 

131°32.9 

-11°08.7 

307°28.9 

6.0 

13°00.8 

-11.4 

61.4 

40 

16:20 

17:36 

18:52 

06:03 

06:50 

07:31 

22 

146°32.9 

-11°07.8 

321°54.0 

6.1 

12°49.3 

-11.5 

61.4 

35 

16:31 

17:44 

18:57 

05:51 

06:40 

07:24 

23 

161°33.0 

-11°06.9 

336°19.1 

6.2 

12°37.7 

-11.6 

61.4 

30 

16:41 

17:51 

19:01 

05:41 

06:32 

07:19 


SD. —16.2 

d—0.9 

S.D. —16.8 

20 

16:57 

18:04 

19:09 

05:23 

06:18 

07:09 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

17:12 

17:25 

17:38 

17:53 

18:09 

18:18 

18:29 

18:42 

18:57 

19:04 

19:12 

19:21 

19:31 

19:42 

18:15 

18:25 

18:35 

18:46 

18:58 

19:05 

19:13 

19:22 

19:33 

19:38 

19:44 

19:50 

19:57 

20:05 

19:16 

19:22 

19:28 

19:35 

19:42 

19:46 

19:51 

19:57 

20:04 

20:07 

20:10 

20:14 

20:18 

20:23 

05:07 

04:53 

04:38 

04:22 

04:04 

03:53 

03:41 

03:26 

03:09 

03:00 

02:51 

02:40 

02:28 

02:14 

06:05 

05:54 

05:42 

05:29 

05:14 

05:06 

04:56 

04:44 

04:30 

04:24 

04:16 

04:08 

03:59 

03:48 

07:00 

06:52 

06:44 

06:35 

06:25 

06:19 

06:12 

06:04 

05:55 

05:50 

05:45 

05:40 

05:34 

05:27 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

176 u 33.1 

191°33.1 

206°33.2 

221°33.3 

236°33.3 

251°33.4 

266°33.5 

281°33.5 

296°33.6 

311°33.7 

326°33.7 

341°33.8 

-11°06.0 

-11°05.1 

-11°04.2 

-11°03.3 

-11°02.4 

-11°01.5 

-11°00.7 

-10°59.8 

-10°58.9 

-10°58.0 

-10°57.1 

-10°56.2 

350 u 44.3 

5°09.6 

19°34.9 

34°00.3 

48°25.8 

62°51.3 

77°16.9 

91°42.6 

106°08.3 

120°34.1 

134°60.0 

149°25.9 

6.2 

6.3 

6.4 

6.4 

6.5 

6.6 
6.6 

6.7 

6.8 
6.8 
6.9 
7.0 

12 u 26.1 
12° 14.4 
12°02.6 
11°50.7 
11°38.8 
11°26.7 
11°14.6 
11°02.5 
10°50.2 
10°37.9 
10°25.5 
10°13.1 

-11.7 

-11.8 

-11.8 

-11.9 

-12.0 

-12.1 

-12.1 

-12.2 

-12.3 

-12.3 

-12.4 

-12.5 

61.4 

61.4 

61.4 

61.4 

61.4 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 








12 

356°33.8 

-10°55.3 

163°51.9 

7.0 

10°00.6 

-12.5 

61.2 








13 

11°33.9 

-10°54.4 

178° 18.0 

7.1 

9°48.1 

-12.6 

61.2 



Sun 



Moon 


14 

26°34.0 

-10°53.5 

192°44.1 

7.2 

9°35.4 

-12.6 

61.2 

Day 

Eqn.ofTime 

Mer. 

Mer. Pass. 

Age 

15 

41°34.1 

-10°52.6 

207° 10.4 

7.2 

9°22.8 

-12.7 

61.2 


00" 

12 h 

Pass 

Upper 

Lower 


16 

56°34.1 

-10°51.7 

221°36.6 

7.3 

9°10.1 

-12.7 

61.2 

18 

13:58 

13:56 

12:13 

23:39 

11:08 

14(98%) 

17 

71°34.2 

-10°50.8 

236°03.0 

7.4 

8°57.3 

-12.8 

61.2 

19 

13:53 

13:51 

12:13 

00:38 

12:09 

15(100%) 

18 

86°34.3 

-10°49.9 

250°29.4 

7.4 

8°44.5 

-12.8 

61.1 

20 

13:48 

13:45 

12:13 

00:38 

13:07 

16(99%) 

19 

101°34.3 

-10°49.0 

264°55.8 

7.5 

8°31.6 

-12.9 

61.1 








20 

116°34.4 

-10°48.1 

279°22.4 

7.6 

8°18.7 

-12.9 

61.1 








21 

131°34.5 

-10°47.2 

293°49.0 

7.6 

8°05.7 

-13.0 

61.1 








22 

146°34.5 

-10°46.3 

308° 15.6 

7.7 

7°52.7 

-13.0 

61.1 








23 

161°34.6 

-10°45.4 

322°42.4 

7.8 

7°39.6 

-13.1 

61.0 









SD. —16.2 

d—0.9 

S.D.—16.7 









35 



February 21, 22 ,23 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

150°37.5 

219°27.8 

-20° 38.3 

118°39.7 

13°31.4 

250°31.2 

-22°30.0 

222° 14.4 

-21°55.3 

Alpheratz 

357°39.8 

29°11.7 

1 

165°40.0 

234°27.1 

-20° 38.0 

133°40.6 

13°32.0 

265°33.3 

-22°30.0 

237° 16.6 

-21°55.2 

Ankaa 

353° 12.2 

-42° 12.4 

2 

180°42.4 

249° 26.5 

-20°37.7 

148°41.4 

13°32.6 

280°35.4 

-22°30.1 

252° 18.8 

-21°55.2 

Schedar 

349°36.5 

56°38.5 

3 

195°44.9 

264° 25.8 

-20°37.5 

163°42.3 

13°33.2 

295°37.5 

-22°30.1 

267°21.0 

-21°55.2 

Diphda 

348°52.1 

-17°53.2 

4 

210°47.3 

279°25.2 

-20°37.2 

178°43.1 

13°33.8 

310°39.6 

-22°30.1 

282°23.3 

-21°55.1 

Achernar 

335°24.2 

-57°08.8 

5 

225°49.8 

294° 24.5 

-20°37.0 

193°44.0 

13°34.4 

325°41.7 

-22°30.1 

297°25.5 

-21°55.1 

Hamal 

327°56.6 

23°33.0 

6 

240°52.3 

309°23.8 

-20°36.7 

208°44.8 

13°35.0 

340°43.8 

-22°30.2 

312°27.7 

-21°55.1 

Polaris 

316°12.1 

89°20.9 

7 

255°54.7 

324° 23.2 

-20° 36.4 

223°45.6 

13°35.6 

355°45.9 

-22°30.2 

327°29.9 

-21°55.1 

Akamar 

315°15.5 

-40° 14.1 

8 

270° 57.2 

339°22.5 

-20° 36.2 

238°46.5 

13°36.2 

10°48.0 

-22°30.2 

342°32.1 

-21°55.0 

Menkar 

314°11.1 

4°09.6 

9 

285°59.7 

354°21.9 

-20°35.9 

253°47.3 

13°36.8 

25°50.1 

-22°30.2 

357°34.3 

-21°55.0 

Mirfak 

308°34.8 

49°55.7 

10 

301°02.1 

9°21.2 

-20°35.6 

268°48.2 

13°37.4 

40°52.2 

-22°30.2 

12°36.5 

-21°55.0 

Aldebaran 

290°44.9 

16°32.7 

11 

316°04.6 

24° 20.5 

-20°35.4 

283°49.0 

13°38.0 

55°54.3 

-22°30.3 

27°38.7 

-21°54.9 

Rigel 

281°08.2 

-8°11.1 

12 

331°07.1 

39° 19.9 

-20°35.1 

298°49.9 

13°38.6 

70°56.4 

-22°30.3 

42°40.9 

-21°54.9 

Capella 

280°28.6 

46°01.1 

13 

346°09.5 

54° 19.2 

-20°34.8 

313°50.7 

13°39.2 

85°58.5 

-22°30.3 

57°43.2 

-21°54.9 

Bellatrix 

278°27.7 

6°21.8 

14 

1°12.0 

69° 18.6 

-20°34.5 

328°51.5 

13°39.7 

101°00.6 

-22°30.3 

72°45.4 

-21°54.9 

Elnath 

278°07.6 

28°37.3 

15 

16° 14.5 

84° 17.9 

-20° 34.3 

343° 52.4 

13°40.3 

116°02.7 

-22°30.4 

87°47.6 

-21°54.8 

Alnilam 

275°42.3 

-1° 11.7 

16 

31°16.9 

99° 17.2 

-20°34.0 

358° 53.2 

13°40.9 

131°04.8 

-22°30.4 

102°49.8 

-21°54.8 

Betelgeuse 

270°56.9 

7°24.4 

17 

46° 19.4 

114°16.6 

-20°33.7 

13°54.1 

13°41.5 

146°06.9 

-22°30.4 

117°52.0 

-21°54.8 

Canopus 

263°54.1 

-52°42.7 

18 

61°21.8 

129° 15.9 

-20°33.4 

28° 54.9 

13°42.1 

161°09.0 

-22°30.4 

132°54.2 

-21°54.8 

Sirius 

258°30.0 

-16°44.7 

19 

76°24.3 

144° 15.3 

-20°33.2 

43°55.7 

13°42.7 

176°11.1 

-22°30.4 

147°56.4 

-21°54.7 

Adara 

255°09.2 

-29°00.2 

20 

91°26.8 

159° 14.6 

-20° 32.9 

58°56.6 

13°43.3 

191°13.2 

-22°30.5 

162°58.6 

-21°54.7 

Procyon 

244°55.3 

5°10.5 

21 

106°29.2 

174° 14.0 

-20°32.6 

73°57.4 

13°43.9 

206°15.3 

-22°30.5 

178°00.9 

-21°54.7 

Pollux 

243°22.6 

27°58.7 

22 

121°31.7 

189° 13.3 

-20°32.3 

88°58.3 

13°44.5 

221°17.4 

-22°30.5 

193°03.1 

-21°54.6 

Avior 

234° 15.9 

-59°34.5 

23 

136°34.2 

204° 12.6 

-20°32.0 

103°59.1 

13°45.1 

236°19.5 

-22°30.5 

208°05.3 

-21°54.6 

Suhail 

222°49.2 

-43°30.7 
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Alphard 

217°52.0 

-8°44.6 
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GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 
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-22°30.6 
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326°32.2 

-22°30.7 
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Alioth 
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6 

241°51.4 

309°08.0 

-20°30.0 

209°05.0 
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-22°30.7 
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8 

271°56.3 

339°06.7 

-20°29.5 

239°06.7 

13°50.4 

11°38.5 

-22°30.7 

343°25.2 

-21°54.4 

Hadar 

148°42.1 

i a o O on o 

-60°27.6 

9 

286°58.8 

354°06.0 

-20° 29.2 

254°07.5 

13°51.0 

26°40.6 

-22°30.8 

358°27.4 

-21°54.3 

Menkent 

148 02.8 

-36°27.6 

1oOono 
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nc o oo n 

15 

17°13.6 

84°02.1 

-20°27.4 

344° 12.5 

13°54.5 

116°53.2 

-22°30.9 

88°40.7 

-21°54.2 
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148°49.6 

-21°54.1 
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96 03.0 
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192°03.8 

-22°31.0 

163°51.8 

-21°54.0 

Eta min 

90 44.6 
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21 

107°28.4 

173°58.1 

-20°25.6 

74° 17.6 

13°58.1 

207°05.9 

-22°31.0 

178°54.0 
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Kaus Aust. 

83°38.9 
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-34°22.3 
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122°30.8 
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89° 18.4 
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-22°31.0 

193°56.2 

-21°54.0 

Vega 

80 36.6 
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137°33.3 

203°56.8 

-20°25.0 

104° 19.2 

13°59.2 

237° 10.1 

-22°31.1 
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-21°53.9 
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Altair 

75°53.8 

62°04.8 
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Peacock 

53°13.7 

-56°40.3 





















Deneb 

49°29.3 

45°20.8 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.7 

9°57.6 

0 

152 u 35.8 

218°56.2 

-20 u 24.7 

119 u 20.1 

13°59.8 

252 u 12.2 

-22 u 31.1 

224 u 00.6 

-21 u 53.9 

Alnair 

27°39.4 

-46°52.2 

1 

167°38.2 

233°55.5 

-20°24.4 

134° 20.9 

14°00.4 

267° 14.3 

-22°31.1 

239°02.9 

-21°53.9 

Fomalhaut 

15°20.1 

-29°31.4 

2 

182°40.7 

248° 54.9 

-20°24.0 

149°21.7 

14°01.0 

282° 16.5 

-22°31.1 

254°05.1 

-21°53.9 

Scheat 

13°50.0 

28°11.1 
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197°43.2 

263°54.2 

-20°23.7 
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14°01.6 
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-22°31.1 

269°07.3 

-21°53.8 
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-20° 23.4 
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2019/2/2 
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5 

227°48.1 

293°52.9 

-20°23.1 

194° 24.3 

14°02.8 

327°22.8 

-22°31.2 
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303°00.4 

8°49.6 
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269° 28.4 

14°05.7 

42°33.4 

-22°31.3 
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-21°53.6 
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11 

318°02.9 

23°48.9 

-20°21.2 
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44°27.2 

-21°53.6 
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327°23.3 

16:03 

13 

348°07.8 

53°47.6 

-20° 20.6 

314°30.9 
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87°39.7 

-22°31.3 

59°29.5 

-21°53.6 

Jupiter 

99°45.0 

07:14 

14 
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68°47.0 
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329°31.8 
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102°41.8 

-22°31.4 

74°31.7 

-21°53.5 

Saturn 

71°30.9 
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15 

18°12.7 

83°46.3 

-20° 19.9 

344° 32.6 

14°08.6 

117°43.9 

-22°31.4 
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-21°53.5 

2019/2/2 
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16 

33° 15.2 

98°45.7 
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14°09.2 

132°46.1 

-22°31.4 

104°36.1 

-21°53.5 

Venus 

66° 20.4 

09:25 

17 

48° 17.7 

113°45.0 

-20° 19.3 

14° 34.3 

14°09.8 

147°48.2 

-22°31.4 

119°38.3 

-21°53.5 
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326°44.3 

16:02 

18 

63°20.1 

128°44.3 

-20° 19.0 

29°35.1 

14° 10.4 

162°50.3 

-22°31.4 

134°40.6 

-21°53.4 

Jupiter 

99°36.5 

07:10 

19 

78°22.6 

143°43.7 

-20° 18.6 

44° 36.0 

14° 11.0 

177°52.4 

-22°31.5 

149°42.8 

-21°53.4 

Saturn 

71°24.9 

09:03 

20 

93°25.0 

158°43.0 

-20° 18.3 

59°36.8 

14°11.5 

192°54.5 

-22°31.5 

164°45.0 

-21°53.4 

1 Horizontal naralax 


21 

108°27.5 

173°42.4 

-20° 18.0 

74° 37.6 

14°12.1 

207°56.6 

-22°31.5 

179°47.2 

-21°53.3 


r 

Venus; 
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22 
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-20° 17.7 

89°38.5 

14° 12.7 

222°58.8 

-22°31.5 

194°49.4 

-21°53.3 
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23 
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2019 February 21 to Feb. 23 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight j 

0 

176°34.7 

-10°44.5 

337°09.1 

7.8 

7°26.6 

-13.1 

61.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°34.7 

-10°43.6 

351°36.0 

7.9 

7°13.4 

-13.1 

61.0 

72 

05:45 

07:03 

08:16 

16:13 

17:26 

18:45 

2 

206°34.8 

-10°42.7 

6°02.9 

7.9 

7°00.3 

-13.2 

61.0 

70 

05:46 

06:57 

08:02 

16:27 

17:32 

18:43 

3 

221°34.9 

-10°41.8 

20°29.9 

8.0 

6°47.1 

-13.2 

60.9 

68 

05:47 

06:52 

07:50 

16:39 

17:37 

18:42 

4 

236°35.0 

-10°40.9 

34°56.9 

8.1 

6°33.9 

-13.2 

60.9 

66 

05:48 

06:47 

07:40 

16:48 

17:41 

18:41 

5 

251°35.0 

-10°40.0 

49°24.0 

8.1 

6°20.6 

-13.3 

60.9 

64 

05:48 

06:43 

07:32 

16:56 

17:45 

18:40 

6 

266°35.1 

-10°39.1 

63°51.2 

8.2 

6°07.3 

-13.3 

60.9 

62 

05:49 

06:40 

07:26 

17:03 

17:48 

18:40 

7 

281°35.2 

-10°38.2 

78° 18.4 

8.3 

5°54.0 

-13.3 

60.8 

60 

05:49 

06:37 

07:20 

17:09 

17:51 

18:40 

8 

296°35.2 

-10°37.3 

92°45.7 

8.3 

5°40.7 

-13.4 

60.8 

58 

05:49 

06:34 

07:14 

17:14 

17:54 

18:40 

9 

311°35.3 

-10°36.4 

107° 13.0 

8.4 

5°27.3 

-13.4 

60.8 

56 

05:49 

06:32 

07:10 

17:18 

17:56 

18:40 

10 

326°35.4 

-10°35.5 

121°40.4 

8.4 

5°13.9 

-13.4 

60.8 

54 

05:48 

06:29 

07:05 

17:23 

17:59 

18:40 

11 

341°35.5 

-10°34.6 

136°07.9 

8.5 

5°00.5 

-13.4 

60.7 

52 

05:48 

06:27 

07:02 

17:26 

18:01 

18:40 

12 

356°35.5 

-10°33.7 

150°35.4 

8.5 

4°47.1 

-13.4 

60.7 

50 

05:48 

06:25 

06:58 

17:30 

18:03 

18:40 

13 

11°35.6 

-10°32.8 

165°03.0 

8.6 

4°33.6 

-13.4 

60.7 

45 

05:47 

06:21 

06:50 

17:37 

18:07 

18:41 

14 

26°35.7 

-10°31.8 

179°30.6 

8.7 

4°20.2 

-13.5 

60.7 

40 

05:45 

06:17 

06:44 

17:44 

18:11 

18:42 

15 

41°35.7 

-10°30.9 

193°58.3 

8.7 

4°06.7 

-13.5 

60.6 

35 

05:43 

06:13 

06:39 

17:49 

18:15 

18:44 

16 

56°35.8 

-10°30.0 

208°26.0 

8.8 

3°53.2 

-13.5 

60.6 

30 

05:42 

06:09 

06:34 

17:54 

18:18 

18:46 

17 

71°35.9 

-10°29.1 

222°53.8 

8.8 

3°39.8 

-13.5 

60.6 

20 

05:37 

06:03 

06:25 

18:02 

18:25 

18:50 

18 

86°36.0 

-10°28.2 

237°21.7 

8.9 

3°26.3 

-13.5 

60.5 

10 

05:31 

05:56 

06:17 

18:10 

18:31 

18:56 

19 

101°36.0 

-10°27.3 

251°49.6 

8.9 

3°12.8 

-13.5 

60.5 

0 

05:25 

05:49 

06:10 

18:17 

18:38 

19:02 

20 

116°36.1 

-10°26.4 

266° 17.5 

9.0 

2°59.2 

-13.5 

60.5 

-10 

05:16 

05:41 

06:03 

18:24 

18:45 

19:10 

21 

131°36.2 

-10°25.5 

280°45.6 

9.0 

2°45.7 

-13.5 

60.4 

-20 

05:06 

05:32 

05:55 

18:32 

18:54 

19:21 

22 

146°36.3 

-10°24.6 

295° 13.6 

9.1 

2°32.2 

-13.5 

60.4 

-30 

04:52 

05:21 

05:46 

18:41 

19:06 

19:35 

23 

161°36.4 

-10°23.7 

309°41.7 

9.1 

2°18.7 

-13.5 

60.4 

-35 

04:43 

05:14 

05:40 

18:46 

19:12 

19:43 


SD. —16.2 

d—0.9 

S.D. —16.6 

-40 

04:32 

05:06 

05:34 

18:52 

19:20 

19:54 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:19 

04:01 

03:53 

03:43 

03:32 

03:19 

03:03 

04:56 

04:44 

04:38 

04:31 

04:24 

04:16 

04:06 

05:27 

05:18 

05:14 

05:10 

05:05 

04:59 

04:53 

18:59 

19:08 

19:12 

19:16 

19:21 

19:26 

19:32 

19:30 

19:42 

19:48 

19:54 

20:01 

20:09 

20:19 

20:07 

20:24 

20:33 

20:42 

20:53 

21:06 

21:21 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

176°36.4 

191°36.5 

206°36.6 

221°36.7 

236°36.7 

-10°22.8 
-10°21.9 
-10°21.0 
-10°20.1 
-10° 19.2 

324°09.9 

338°38.1 

353°06.3 

7°34.6 

22°03.0 

9.2 

9.2 

9.3 

9.3 

9.4 

2°05.2 

1°51.7 

1°38.2 

1°24.7 

1°11.2 

-13.5 

-13.5 

-13.5 

-13.5 

-13.5 

60.4 

60.3 

60.3 

60.3 

60.2 









5 

251°36.8 

-10° 18.2 

36°31.4 

9.4 

0°57.7 

-13.5 

60.2 








6 

266°36.9 

-10° 17.3 

50°59.8 

9.5 

0°44.2 

-13.5 

60.2 



Moonrise 



Moonset 


7 

281°37.0 

-10° 16.4 

65°28.3 

9.5 

0°30.8 

-13.5 

60.1 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

296°37.0 

-10° 15.5 

79°56.8 

9.6 

0°17.3 

-13.4 

60.1 

72 

19:38 

21:45 

23:49 

08:57 

08:41 

08:25 

9 

311°37.1 

-10° 14.6 

94°25.4 

9.6 

0°03.9 

-13.4 

60.0 

70 

19:42 

21:41 

23:36 

08:50 

08:41 

08:33 

10 

326°37.2 

-10° 13.7 

108°54.0 

9.6 

-0°09.5 

-13.4 

60.0 

68 

19:46 

21:37 

23:26 

08:44 

08:41 

08:38 

11 

341°37.3 

-10° 12.8 

123°22.7 

9.7 

-0°22.9 

-13.4 

60.0 

66 

19:49 

21:34 

23:17 

08:39 

08:41 

08:43 

12 

356°37.4 

-10° 11.9 

137°51.4 

9.7 

-0°36.3 

-13.4 

59.9 

64 

19:51 

21:32 

23:10 

08:35 

08:41 

08:48 

13 

11°37.4 

-10°11.0 

152°20.1 

9.8 

-0°49.7 

-13.4 

59.9 

62 

19:53 

21:30 

23:03 

08:31 

08:41 

08:51 

14 

26°37.5 

-10°10.1 

166°48.9 

9.8 

-1°03.0 

-13.3 

59.9 

60 

19:55 

21:28 

22:58 

08:28 

08:41 

08:54 

15 

41°37.6 

-10°09.1 

181° 17.7 

9.8 

-1°16.3 

-13.3 

59.8 

58 

19:57 

21:27 

22:53 

08:25 

08:41 

08:57 

16 

56°37.7 

-10°08.2 

195°46.6 

9.9 

-1°29.6 

-13.3 

59.8 

56 

19:58 

21:25 

22:49 

08:22 

08:41 

08:60 

17 

71°37.8 

-10°07.3 

210°15.5 

9.9 

-1°42.9 

-13.3 

59.8 

54 

19:59 

21:24 

22:45 

08:20 

08:41 

09:02 

18 

86°37.8 

-10°06.4 

224°44.4 

9.9 

-1°56.1 

-13.2 

59.7 

52 

20:01 

21:23 

22:42 

08:17 

08:41 

09:04 

19 

101°37.9 

-10°05.5 

239° 13.4 

10.0 

-2°09.4 

-13.2 

59.7 

50 

20:02 

21:22 

22:39 

08:15 

08:41 

09:06 

20 

116°38.0 

-10°04.6 

253°42.4 

10.0 

-2°22.5 

-13.2 

59.6 

45 

20:04 

21:19 

22:32 

08:11 

08:41 

09:10 

21 

131°38.1 

-10°03.7 

268°11.4 

10.1 

-2°35.7 

-13.1 

59.6 

40 

20:06 

21:18 

22:27 

08:07 

08:41 

09:14 

22 

146°38.2 

-10°02.8 

282°40.5 

10.1 

-2°48.8 

-13.1 

59.6 

35 

20:08 

21:16 

22:22 

08:04 

08:41 

09:17 

23 

161°38.3 

-10°01.8 

297°09.6 

10.1 

-3°01.9 

-13.1 

59.5 

30 

20:09 

21:15 

22:18 

08:01 

08:41 

09:20 


SD. —16.2 

d—0.9 

S.D. —16.5 

20 

20:12 

21:12 

22:11 

07:56 

08:41 

09:24 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

20:14 

20:16 

20:18 

20:21 

20:23 

20:25 

20:26 

20:28 

20:31 

20:32 

20:33 

20:34 

20:36 

20:37 

21:10 

21:08 

21:06 

21:04 

21:02 

21:01 

20:59 

20:58 

20:56 

20:55 

20:54 

20:53 

20:52 

20:50 

22:05 

21:59 

21:53 

21:47 

21:40 

21:36 

21:32 

21:27 

21:21 

21:18 

21:15 

21:11 

21:08 

21:04 

07:52 

07:48 

07:44 

07:39 

07:34 

07:31 

07:27 

07:23 

07:18 

07:16 

07:14 

07:11 

07:08 

07:04 

08:41 

08:41 

08:41 

08:41 

08:41 

08:40 

08:40 

08:40 

08:40 

08:40 

08:40 

08:40 

08:39 

08:39 

09:28 

09:32 

09:36 

09:40 

09:45 

09:48 

09:51 

09:54 

09:59 

10:01 

10:03 

10:05 

10:08 

10:11 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

176 u 38.3 

191°38.4 

206°38.5 

221°38.6 

236°38.7 

251°38.8 

266°38.8 

281°38.9 

296°39.0 

311°39.1 

326°39.2 

341°39.3 

-10°00.9 

-10°00.0 

-9°59.1 

-9°58.2 

-9°57.3 

-9°56.4 

-9°55.4 

-9°54.5 

-9°53.6 

-9°52.7 

-9°51.8 

-9°50.9 

311 u 38.7 

326°07.9 

340°37.1 

355°06.3 

9°35.5 

24°04.8 

38°34.1 

53°03.5 

67°32.8 

82°02.2 

96°31.6 

111°01.1 

10.1 

10.2 

10.2 

10.2 

10.3 

10.3 

10.3 

10.4 
10.4 
10.4 

10.4 

10.5 

-3 U 14.9 
-3°28.0 
-3°40.9 
-3°53.9 
-4° 06.8 
-4° 19.6 
-4° 32.4 
-4°45.2 
-4°57.9 
-5°10.6 
-5°23.3 
-5°35.8 

-13.0 

-13.0 

-13.0 

-12.9 

-12.9 

-12.8 

-12.8 

-12.8 

-12.7 

-12.7 

-12.6 

-12.6 

59.5 

59.5 

59.4 

59.4 

59.3 

59.3 

59.3 

59.2 

59.2 

59.1 

59.1 

59.1 








12 

356°39.4 

-9°49.9 

125°30.6 

10.5 

-5°48.4 

-12.5 

59.0 








13 

11°39.4 

-9°49.0 

140°00.0 

10.5 

-6°00.9 

-12.5 

59.0 



Sun 



Moon 


14 

26°39.5 

-9°48.1 

154°29.6 

10.5 

-6°13.3 

-12.4 

58.9 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

41°39.6 

-9°47.2 

168°59.1 

10.5 

-6°25.7 

-12.4 

58.9 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

56°39.7 

-9°46.3 

183°28.6 

10.6 

-6°38.0 

-12.3 

58.9 

21 

13:41 

13:38 

12:13 

01:34 

14:02 

17(95%) 

17 

71°39.8 

-9°45.3 

197°58.2 

10.6 

-6°50.3 

-12.3 

58.8 

22 

13:34 

13:30 

12:13 

02:28 

14:54 

18(88%) 

18 

86°39.9 

-9° 44.4 

212°27.8 

10.6 

-7°02.6 

-12.2 

58.8 

23 

13:27 

13:22 

12:13 

03:20 

15:45 

19(80%) 

19 

101°40.0 

-9°43.5 

226°57.4 

10.6 

-7° 14.7 

-12.1 

58.7 








20 

116°40.1 

-9°42.6 

241°27.0 

10.6 

-7°26.8 

-12.1 

58.7 








21 

131°40.1 

-9°41.7 

255°56.7 

10.7 

-7°38.9 

-12.0 

58.7 








22 

146°40.2 

-9°40.8 

270° 26.4 

10.7 

-7°50.9 

-12.0 

58.6 








23 

161°40.3 

-9°39.8 

284°56.0 

10.7 

-8°02.8 

-11.9 

58.6 









SD. —16.2 

d—0.9 

S.D.—16.2 









37 



February 24, 25 ,26 (Sun., Mon., Tue.) 



Aries 

Venus 

Mars 

Jupiter 

Satu 

rn 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

153°34.9 

218°40.4 

-20° 17.0 

119°40.1 

14°13.9 

253°03.0 

-22°31.6 

224°53.9 

-21°53.3 

1 

168°37.4 

233°39.7 

-20° 16.7 

134°41.0 

14° 14.5 

268°05.1 

-22°31.6 

239°56.1 

-21°53.2 

2 

183°39.8 

248°39.1 

-20°16.3 

149°41.8 

14°15.0 

283°07.2 

-22°31.6 

254°58.3 

-21°53.2 

3 

198°42.3 

263°38.4 

-20° 16.0 

164° 42.6 

14°15.6 

298°09.3 

-22°31.6 

270° 00.5 

-21°53.2 

4 

213°44.8 

278°37.8 

-20° 15.7 

179°43.5 

14°16.2 

313°11.5 

-22°31.7 

285°02.7 

-21°53.1 

5 

228°47.2 

293°37.1 

-20° 15.3 

194°44.3 

14° 16.8 

328° 13.6 

-22°31.7 

300° 05.0 

-21°53.1 

6 

243°49.7 

308°36.5 

-20° 15.0 

209°45.1 

14° 17.4 

343° 15.7 

-22°31.7 

315°07.2 

-21°53.1 

7 

258°52.2 

323°35.8 

-20° 14.7 

224° 46.0 

14° 17.9 

358°17.8 

-22°31.7 

330°09.4 

-21°53.1 

8 

273° 54.6 

338°35.2 

-20° 14.3 

239°46.8 

14° 18.5 

13° 19.9 

-22°31.7 

345°11.6 

-21°53.0 

9 

288°57.1 

353° 34.5 

-20° 14.0 

254° 47.6 

14°19.1 

28°22.1 

-22°31.8 

0°13.8 

-21°53.0 

10 

303°59.5 

8°33.8 

-20° 13.6 

269°48.5 

14° 19.7 

43°24.2 

-22°31.8 

15°16.1 

-21°53.0 

11 

319°02.0 

23°33.2 

-20° 13.3 

284° 49.3 

14°20.3 

58°26.3 

-22°31.8 

30°18.3 

-21°53.0 

12 

334°04.5 

38°32.5 

-20°12.9 

299°50.1 

14°20.8 

73°28.4 

-22°31.8 

45°20.5 

-21°52.9 

13 

349°06.9 

53°31.9 

-20°12.6 

314°51.0 

14°21.4 

88°30.5 

-22°31.8 

60°22.7 

-21°52.9 

14 

4°09.4 

68°31.2 

-20° 12.3 

329°51.8 

14°22.0 

103°32.7 

-22°31.9 

75°24.9 

-21°52.9 

15 

19°11.9 

83°30.6 

-20°11.9 

344°52.6 

14°22.6 

118°34.8 

-22°31.9 

90°27.2 

-21°52.8 

16 

34° 14.3 

98°29.9 

-20°11.6 

359°53.5 

14°23.2 

133°36.9 

-22°31.9 

105°29.4 

-21°52.8 

17 

49°16.8 

113°29.3 

-20°11.2 

14°54.3 

14°23.7 

148°39.0 

-22°31.9 

120°31.6 

-21°52.8 

18 

64°19.3 

128°28.6 

-20° 10.9 

29°55.1 

14°24.3 

163°41.1 

-22°31.9 

135°33.8 

-21°52.8 

19 

79°21.7 

143°28.0 

-20° 10.5 

44°56.0 

14°24.9 

178°43.3 

-22°32.0 

150°36.0 

-21°52.7 

20 

94° 24.2 

158°27.3 

-20° 10.2 

59°56.8 

14°25.5 

193°45.4 

-22°32.0 

165°38.3 

-21°52.7 

21 

109°26.6 

173°26.6 

-20°09.8 

74° 57.6 

14°26.1 

208°47.5 

-22°32.0 

180°40.5 

-21°52.7 

22 

124°29.1 

188°26.0 

-20°09.5 

89°58.5 

14°26.6 

223°49.6 

-22°32.0 

195°42.7 

-21°52.7 

23 

139°31.6 

203°25.3 

-20°09.1 

104°59.3 

14°27.2 

238°51.8 

-22°32.0 

210°44.9 

-21°52.6 

Mer.p 

ass.:13:43 

v-0.7 dO.3 

o 

'4' 

E 

< 

o 

CO 

Q. 

o 

6 ml.l 

v2.1 d-0.0 

m-1.9 

v2.2 dO.O 

m0.6 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

154 u 34.0 

218 u 24.7 

-20 u 08.8 

120°00.1 

14°27.8 

253 u 53.9 

-22 u 32.1 

225 u 47.1 

-21 u 52.6 

1 

169°36.5 

233°24.0 

-20°08.4 

135°01.0 

14°28.4 

268°56.0 

-22°32.1 

240°49.4 

-21°52.6 

2 

184°39.0 

248°23.4 

-20°08.0 

150°01.8 

14°28.9 

283°58.1 

-22°32.1 

255°51.6 

-21°52.5 

3 

199°41.4 

263°22.7 

-20°07.7 

165°02.6 

14°29.5 

299°00.3 

-22°32.1 

270°53.8 

-21°52.5 

4 

214°43.9 

278°22.1 

-20°07.3 

180°03.4 

14°30.1 

314°02.4 

-22°32.1 

285°56.0 

-21°52.5 

5 

229°46.4 

293°21.4 

-20°07.0 

195°04.3 

14°30.7 

329°04.5 

-22°32.2 

300°58.2 

-21°52.5 

6 

244°48.8 

308°20.8 

-20°06.6 

210°05.1 

14°31.3 

344° 06.6 

-22°32.2 

316°00.5 

-21°52.4 

7 

259°51.3 

323°20.1 

-20°06.2 

225°05.9 

14°31.8 

359°08.8 

-22°32.2 

331°02.7 

-21°52.4 

8 

274°53.8 

338° 19.4 

-20°05.9 

240°06.8 

14°32.4 

14° 10.9 

-22°32.2 

346° 04.9 

-21°52.4 

9 

289°56.2 

353°18.8 

-20°05.5 

255°07.6 

14°33.0 

29° 13.0 

-22°32.2 

1°07.1 

-21°52.4 

10 

304°58.7 

8°18.1 

-20°05.2 

270°08.4 

14°33.6 

44° 15.1 

-22°32.2 

16°09.4 

-21°52.3 

11 

320°01.1 

23°17.5 

-20°04.8 

285°09.3 

14° 34.1 

59° 17.3 

-22°32.3 

31°11.6 

-21°52.3 

12 

335°03.6 

38°16.8 

-20°04.4 

300° 10.1 

14°34.7 

74° 19.4 

-22°32.3 

46° 13.8 

-21°52.3 

13 

350°06.1 

53°16.2 

-20°04.1 

315°10.9 

14°35.3 

89°21.5 

-22°32.3 

61°16.0 

-21°52.2 

14 

5°08.5 

68°15.5 

-20°03.7 

330° 11.8 

14°35.9 

104°23.6 

-22°32.3 

76° 18.2 

-21°52.2 

15 

20°11.0 

83°14.9 

-20°03.3 

345° 12.6 

14°36.4 

119°25.8 

-22°32.3 

91°20.5 

-21°52.2 

16 

35°13.5 

98°14.2 

-20°02.9 

0° 13.4 

14°37.0 

134°27.9 

-22°32.4 

106°22.7 

-21°52.2 

17 

50°15.9 

113°13.6 

-20°02.6 

15°14.2 

14°37.6 

149°30.0 

-22°32.4 

121°24.9 

-21°52.1 

18 

65°18.4 

128°12.9 

-20°02.2 

30°15.1 

14°38.2 

164°32.2 

-22°32.4 

136°27.1 

-21°52.1 

19 

80°20.9 

143° 12.3 

-20°01.8 

45°15.9 

14°38.7 

179°34.3 

-22° 32.4 

151°29.4 

-21°52.1 

20 

95°23.3 

158°11.6 

-20°01.5 

60° 16.7 

14°39.3 

194°36.4 

-22°32.4 

166°31.6 

-21°52.1 

21 

110°25.8 

173°11.0 

-20°01.1 

75°17.6 

14°39.9 

209°38.5 

-22°32.5 

181°33.8 

-21°52.0 

22 

125°28.3 

188°10.3 

-20°00.7 

90° 18.4 

14°40.5 

224°40.7 

-22°32.5 

196°36.0 

-21°52.0 

23 

140°30.7 

203°09.7 

-20°00.3 

105° 19.2 

14°41.0 

239°42.8 

-22°32.5 

211°38.3 

-21°52.0 


Mer.p 

ass.:13:39 

v-0.7 dO.4 

o 

*3- 

E 

v0.8 dO.6 ml.l 

v2.1 d-0.0 

m-1.9 

v2.2 dO.O m0.6 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

155°33.2 

218 u 09.0 

-19 ,J 59.9 

120°20.0 

14°41.6 

254 u 44.9 

-22°32.5 

226 u 40.5 

-21 ,J 51.9 

1 

170°35.6 

233°08.4 

-19°59.6 

135°20.9 

14°42.2 

269°47.1 

-22°32.5 

241°42.7 

-21°51.9 

2 

185°38.1 

248°07.7 

-19°59.2 

150°21.7 

14°42.7 

284°49.2 

-22°32.6 

256°44.9 

-21°51.9 

3 

200°40.6 

263°07.1 

-19°58.8 

165°22.5 

14°43.3 

299°51.3 

-22°32.6 

271°47.2 

-21°51.9 

4 

215°43.0 

278°06.4 

-19°58.4 

180°23.4 

14°43.9 

314°53.5 

-22°32.6 

286°49.4 

-21°51.8 

5 

230°45.5 

293°05.7 

-19°58.0 

195°24.2 

14° 44.5 

329°55.6 

-22°32.6 

301°51.6 

-21°51.8 

6 

245°48.0 

308°05.1 

-19°57.7 

210°25.0 

14°45.0 

344°57.7 

-22°32.6 

316°53.8 

-21°51.8 

7 

260°50.4 

323°04.4 

-19°57.3 

225°25.8 

14°45.6 

359°59.8 

-22°32.7 

331°56.0 

-21°51.8 

8 

275°52.9 

338°03.8 

-19°56.9 

240° 26.7 

14°46.2 

15°02.0 

-22°32.7 

346°58.3 

-21°51.7 

9 

290°55.4 

353° 03.1 

-19°56.5 

255°27.5 

14°46.7 

30°04.1 

-22°32.7 

2°00.5 

-21°51.7 

10 

305°57.8 

8°02.5 

-19°56.1 

270°28.3 

14°47.3 

45°06.2 

-22°32.7 

17°02.7 

-21°51.7 

11 

321°00.3 

23°01.8 

-19°55.7 

285°29.2 

14°47.9 

60°08.4 

-22°32.7 

32° 04.9 

-21°51.6 

12 

336°02.7 

38°01.2 

-19°55.3 

300°30.0 

14°48.5 

75°10.5 

-22°32.7 

47°07.2 

-21°51.6 

13 

351°05.2 

53°00.5 

-19°54.9 

315°30.8 

14°49.0 

90° 12.6 

-22°32.8 

62°09.4 

-21°51.6 

14 

6°07.7 

67°59.9 

-19°54.5 

330°31.6 

14°49.6 

105° 14.8 

-22°32.8 

77°11.6 

-21°51.6 

15 

21°10.1 

82°59.2 

-19°54.1 

345°32.5 

14°50.2 

120° 16.9 

-22°32.8 

92°13.9 

-21°51.5 

16 

36°12.6 

97°58.6 

-19°53.8 

0°33.3 

14°50.7 

135°19.0 

-22°32.8 

107°16.1 

-21°51.5 

17 

51°15.1 

112°57.9 

-19°53.4 

15°34.1 

14°51.3 

150°21.2 

-22°32.8 

122° 18.3 

-21°51.5 

18 

66°17.5 

127°57.3 

-19°53.0 

30°34.9 

14°51.9 

165°23.3 

-22°32.9 

137° 20.5 

-21°51.5 

19 

81°20.0 

142°56.6 

-19°52.6 

45°35.8 

14°52.4 

180°25.4 

-22°32.9 

152°22.8 

-21°51.4 

20 

96°22.5 

157°56.0 

-19°52.2 

60°36.6 

14°53.0 

195°27.6 

-22°32.9 

167°25.0 

-21°51.4 

21 

111°24.9 

172°55.3 

-19°51.8 

75°37.4 

14°53.6 

210°29.7 

-22°32.9 

182°27.2 

-21°51.4 

22 

126°27.4 

187°54.7 

-19°51.4 

90°38.3 

14°54.2 

225°31.9 

-22°32.9 

197°29.4 

-21°51.3 

23 

141°29.9 

202°54.0 

-19°51.0 

105°39.1 

14°54.7 

240° 34.0 

-22°32.9 

212°31.7 

-21°51.3 

Mer.p 

ass.:13:35 

v-0.7 dO.4 

o 

'3- 

E 

v0.8 dO.6 ml.2 

v2.1 d-0.0 

m-1.9 

v2.2 dO.O m0.6 


Stars 



SHA 

Dec 

Alpheratz 

357°39.8 

29°11.7 

Ankaa 

353° 12.2 

-42° 12.4 

Schedar 

349°36.5 

56°38.5 

Diphda 

348°52.1 

-17°53.2 

Achernar 

335°24.2 

-57°08.8 

Hamal 

327°56.6 

23°33.0 

Polaris 

316°13.4 

89°20.9 

Akamar 

315°15.5 

-40° 14.1 

Menkar 

314°11.1 

4°09.6 

Mirfak 

308°34.9 

49°55.7 

Aldebaran 

290°44.9 

16°32.7 

Rigel 

281°08.2 

-8°11.1 

Capella 

280°28.6 

46°01.1 

Bellatrix 

278°27.7 

6°21.8 

Elnath 

278°07.6 

28°37.3 

Alnilam 

275°42.3 

-1° 11.7 

Betelgeuse 

270°57.0 

7°24.4 

Canopus 

263°54.1 

-52°42.7 

Sirius 

258°30.0 

-16°44.7 

Adara 

255°09.2 

-29°00.2 

Procyon 

244°55.3 

5°10.5 

Pollux 

243°22.6 

27°58.7 

Avior 

234° 15.9 

-59°34.5 

Suhail 

222°49.2 

-43°30.7 

Miaplacidus 

221°38.0 

-69°47.9 

Alphard 

217°52.0 

-8°44.6 

Regulus 

207°39.0 

11°52.3 

Dubhe 

193°46.3 

61°38.8 

Denebola 

182°29.3 

14°27.9 

Gienah 

175°48.0 

-17°38.9 

Acrux 

173°04.4 

-63° 12.1 

Gacrux 

171°56.1 

-57° 13.0 

Alioth 

166° 16.9 

55°51.2 

Spica 

158°26.9 

-11°15.6 

Alcaid 

152°55.5 

49° 12.9 

Hadar 

148°42.0 

-60°27.6 

Menkent 

148°02.8 

-36°27.6 

Arcturus 

145°51.9 

19°05.2 

Rigil Kent. 

139°46.2 

-60°54.5 

Zubenelg. 

137°01.0 

-16°07.1 

Kochab 

137° 19.7 

74°04.4 

Alphecca 

126°07.7 

26°38.9 

Antares 

112°21.5 

-26°28.3 

Atria 

107° 19.9 

-69°03.3 

Sabik 

102°08.2 

-15°44.8 

Shaula 

96°16.8 

-37°06.8 

Rasalhague 

96°03.0 

12°32.8 

Etamin 

90°44.6 

51°29.0 

Kaus Aust. 

83°38.9 

-34°22.3 

Vega 

80°36.6 

38°47.9 

Nunki 

75°53.7 

-26° 16.2 

Altair 

62°04.8 

8°55.0 

Peacock 

53°13.6 

-56°40.3 

Deneb 

49°29.3 

45°20.8 

Enif 

33°43.6 

9°57.6 

Alnair 

27°39.3 

-46°52.2 

Fomalhaut 

15°20.1 

-29°31.4 

Scheat 

13°50.0 

28°11.0 

Markab 

13°34.8 

15°18.3 

2019/2/2 

SHA 

Mer.pass 

Venus 

65°05.5 

09:26 

Mars 

326°05.2 

16:00 

Jupiter 

99° 28.1 

07:07 

Saturn 

71°19.0 

08:59 

2019/2/2 

SHA 

Mer.pass 

Venus 

63°50.6 

09:27 

Mars 

325°26.1 

15:59 

Jupiter 

99°19.8 

07:03 

Saturn 

71°13.1 

08:56 

2019/2/2 

SHA 

Mer.pass 

Venus 

62°35.8 

09:28 

Mars 

324°46.9 

15:58 

Jupiter 

99°11.8 

07:00 

Saturn 

71°07.3 

08:52 


Horizontal paralax 


Venus: 

0.1 

Mars: 

0.1 


38 



2019 February 24 to Feb. 26 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

176 u 40.4 

-9 U 38.9 

299 u 25.7 

10.7 

-8 U 14.7 

-11.8 

58.5 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°40.5 

-9°38.0 

313°55.5 

10.7 

-8°26.5 

-11.8 

58.5 

72 

05:31 

06:49 

07:60 

16:28 

17:40 

18:58 

2 

206°40.6 

-9°37.1 

328°25.2 

10.7 

-8°38.3 

-11.7 

58.4 

70 

05:34 

06:44 

07:47 

16:40 

17:44 

18:55 

3 

221°40.7 

-9°36.1 

342°54.9 

10.7 

-8°50.0 

-11.7 

58.4 

68 

05:36 

06:40 

07:37 

16:50 

17:48 

18:52 

4 

236°40.8 

-9°35.2 

357°24.7 

10.8 

-9°01.6 

-11.6 

58.4 

66 

05:38 

06:37 

07:29 

16:58 

17:51 

18:50 

5 

251°40.9 

-9°34.3 

11°54.5 

10.8 

-9°13.2 

-11.5 

58.3 

64 

05:39 

06:34 

07:22 

17:05 

17:54 

18:49 

6 

266°40.9 

-9°33.4 

26°24.2 

10.8 

-9°24.7 

-11.5 

58.3 

62 

05:40 

06:31 

07:16 

17:11 

17:56 

18:48 

7 

281°41.0 

-9°32.5 

40°54.0 

10.8 

-9°36.1 

-11.4 

58.2 

60 

05:41 

06:29 

07:11 

17:16 

17:59 

18:47 

8 

296°41.1 

-9°31.5 

55°23.8 

10.8 

-9°47.4 

-11.3 

58.2 

58 

05:41 

06:27 

07:06 

17:21 

18:01 

18:46 

9 

311°41.2 

-9°30.6 

69°53.6 

10.8 

-9°58.7 

-11.3 

58.2 

56 

05:42 

06:25 

07:02 

17:25 

18:03 

18:46 

10 

326°41.3 

-9°29.7 

84°23.5 

10.8 

-10°10.0 

-11.2 

58.1 

54 

05:42 

06:23 

06:59 

17:28 

18:04 

18:45 

11 

341°41.4 

-9°28.8 

98°53.3 

10.8 

-10°21.1 

-11.1 

58.1 

52 

05:42 

06:21 

06:55 

17:32 

18:06 

18:45 

12 

356°41.5 

-9°27.8 

113°23.2 

10.8 

-10°32.2 

-11.0 

58.0 

50 

05:42 

06:20 

06:52 

17:35 

18:08 

18:45 

13 

11°41.6 

-9°26.9 

127°53.0 

10.9 

-10°43.2 

-11.0 

58.0 

45 

05:42 

06:16 

06:45 

17:41 

18:11 

18:45 

14 

26°41.7 

-9°26.0 

142°22.9 

10.9 

-10°54.1 

-10.9 

58.0 

40 

05:41 

06:13 

06:40 

17:47 

18:14 

18:46 

15 

41°41.8 

-9°25.1 

156°52.7 

10.9 

-11°05.0 

-10.8 

57.9 

35 

05:40 

06:09 

06:35 

17:52 

18:17 

18:47 

16 

56°41.9 

-9°24.2 

171°22.6 

10.9 

-11°15.8 

-10.8 

57.9 

30 

05:39 

06:07 

06:31 

17:56 

18:20 

18:48 

17 

71°42.0 

-9°2 3 2 

185°52.5 

10.9 

-11°26.5 

-10.7 

57.8 

20 

05:35 

06:01 

06:23 

18:03 

18:26 

18:51 

18 

86°42.1 

-9°22.3 

200°22.4 

10.9 

-11°37.2 

-10.6 

57.8 

10 

05:30 

05:55 

06:16 

18:10 

18:31 

18:56 

19 

101°42.1 

-9°21.4 

214°52.3 

10.9 

-11°47.7 

-10.5 

57.8 

0 

05:24 

05:49 

06:10 

18:16 

18:37 

19:02 

20 

116°42.2 

-9°20.5 

229°22.2 

10.9 

-11°58.2 

-10.4 

57.7 

-10 

05:17 

05:42 

06:03 

18:23 

18:44 

19:09 

21 

131°42.3 

-9° 19.5 

243°52.1 

10.9 

-12°08.6 

-10.4 

57.7 

-20 

05:07 

05:34 

05:56 

18:30 

18:52 

19:18 

22 

146°42.4 

-9° 18.6 

258°22.0 

10.9 

-12°19.0 

-10.3 

57.6 

-30 

04:54 

05:23 

05:48 

18:38 

19:02 

19:31 

23 

161°42.5 

-9° 17.7 

272°51.9 

10.9 

-12°29.2 

-10.2 

57.6 

-35 

04:46 

05:17 

05:43 

18:43 

19:09 

19:39 


SD.—16.2 

d—0.9 

S.D.=16.0 

-40 

04:36 

05:09 

05:37 

18:48 

19:16 

19:49 


-45 

04:24 

05:00 

05:31 

18:54 

19:25 

20:01 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

04:08 

04:49 

05:23 

19:02 

19:36 

20:17 











DA-A A 


1 Q-HR 

1 Q-A1 

9H-9R 

0 

176°42.6 

-9° 16.7 

287°21.8 

10.9 

-12°39.4 

-10.1 

57.6 

-0^ 

Uj.OU 


UD.ZU 

±y .UD 


ZU.ZD 

1 

191°42.7 

-9° 15.8 

301°51.7 

10.9 

-12°49.5 

-10.1 

57.5 

-54 

03:51 

04:38 

05:16 

19:09 

19:47 

20:33 

2 

206°42.8 

-9° 14.9 

316°21.7 

10.9 

-12°59.5 

-10.0 

57.5 

-56 

03:41 

04:31 

05:11 

19:13 

19:53 

20:43 

3 

221°42.9 

-9° 14.0 

330°51.6 

10.9 

-13°09.4 

-9.9 

57.4 

-58 

03:29 

04:24 

05:06 

19:18 

20:01 

20:55 

4 

236°43.0 

-9° 13.0 

345°21.5 

10.9 

-13°19.3 

-9.8 

57.4 

-60 

03:15 

04:15 

05:01 

19:24 

20:09 

21:09 

5 

251°43.1 

-9° 12.1 

359°51.4 

10.9 

-13°29.0 

-9.7 

57.4 








6 

266°43.2 

-9°11.2 

14°21.4 

10.9 

-13°38.7 

-9.6 

57.3 



Moonrise 



Moonset 


7 

281°43.3 

-9°10.3 

28°51.3 

10.9 

-13°48.3 

-9.6 

57.3 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

296°43.4 

-9°09.3 

43°21.2 

10.9 

-13°57.8 

-9.5 

57.2 

72 

— 

01:58 

04:29 

08:08 

07:45 

06:58 

9 

311°43.5 

-9°08.4 

57°51.2 

10.9 

-14°07.3 

-9.4 

57.2 

70 

— 

01:32 

03:32 

08:23 

08:12 

07:56 

10 

326°43.6 

-9°07.5 

72°21.1 

10.9 

-14°16.6 

-9.3 

57.2 

68 

— 

01:12 

02:58 

08:36 

08:33 

08:31 

11 

341°43.7 

-9°06.5 

86°51.0 

10.9 

-14°25.9 

-9.2 

57.1 

66 

— 

00:57 

02:34 

08:46 

08:49 

08:55 

12 

356°43.8 

-9°05.6 

101°21.0 

10.9 

-14°35.0 

-9.1 

57.1 

64 

— 

00:44 

02:15 

08:54 

09:03 

09:15 

13 

11°43.9 

-9°04.7 

115°50.9 

10.9 

-14°44.1 

-9.0 

57.1 

62 

— 

00:34 

02:00 

09:02 

09:15 

09:31 

14 

26°44.0 

-9°03.8 

130°20.8 

10.9 

-14°53.1 

-9.0 

57.0 

60 

— 

00:25 

01:47 

09:08 

09:24 

09:44 

15 

41°44.1 

-9°02.8 

144°50.8 

10.9 

-15°02.0 

-8.9 

57.0 

58 

— 

00:17 

01:36 

09:14 

09:33 

09:56 

16 

56°44.2 

-9°01.9 

159°20.7 

10.9 

-15°10.8 

-8.8 

56.9 

56 

— 

00:10 

01:27 

09:19 

09:41 

10:06 

17 

71°44.3 

-9°01.0 

173°50.6 

10.9 

-15°19.6 

-8.7 

56.9 

54 

— 

00:04 

01:18 

09:24 

09:47 

10:15 

18 

86°44.4 

-9°00.0 

188°20.6 

10.9 

-15°28.2 

-8.6 

56.9 

52 

23:58 

— 

01:11 

09:28 

09:54 

10:23 

19 

101°44.5 

-8°59.1 

202°50.5 

10.9 

-15°36.8 

-8.5 

56.8 

50 

23:53 


01:04 

09:32 

09:59 

10:30 

20 

116°44.6 

-8°58.2 

217°20.4 

10.9 

-15°45.2 

-8.4 

56.8 

45 

23:42 

— 

00:50 

09:40 

10:11 

10:45 

21 

131°44.7 

-8°57.2 

231°50.3 

10.9 

-15°53.6 

-8.3 

56.8 

40 

23:34 

— 

00:38 

09:47 

10:21 

10:58 

22 

146°44.8 

-8°56.3 

246°20.2 

10.9 

-16°01.9 

-8.2 

56.7 

35 

23:26 

— 

00:28 

09:53 

10:30 

11:09 

23 

161°44.9 

-8°55.4 

260°50.2 

10.9 

-16°10.0 

-8.1 

56.7 

30 

23:19 

— 

00:19 

09:58 

10:37 

11:18 


SD.—16.2 

d—0.9 

S.D.=15.7 

20 

23:08 


00:04 

10:07 

10:50 

11:35 


10 

22:58 

23:51 


10:15 

11:02 

11:49 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

22:49 

23:38 

-:_ 

10:23 

11:12 

12:02 









-10 

22:39 

23:26 


10-30 

1123 

1216 

0 

1 

176 u 45.0 

191°45.1 

-8°54.4 

-8°53.5 

275 u 20.1 

289°50.0 

10.9 

10.9 

-16°18.1 

-16°26.1 

-8.0 

-7.9 

56.6 

56.6 

-20 

22:30 

23:13 

23:58 

10:38 

11:35 

12:30 

2 

206°45.2 

-8°52.6 

304° 19.9 

10.9 

-16°34.0 

-7.9 

56.6 

-30 

22:19 

22:59 

23:41 

10:48 

11:48 

12:47 

3 

221°45.3 

-8°51.6 

318°49.8 

10.9 

-16°41.8 

-7.8 

56.5 

-35 

22:12 

22:50 

23:31 

10:53 

11:56 

12:56 









-40 

22:05 

22:41 

23:19 

10:59 

12:05 

13:07 

4 

236°45.4 

-8°50.7 

333° 19.7 

10.9 

-16°49.5 

-7.7 

56.5 

-45 

21:57 

22:29 

23:05 

11:06 

12:15 

13:20 

5 

251°45.5 

-8°49.8 

347° 49.6 

10.9 

-16°57.2 

-7.6 

56.5 

-50 

21:47 

22:16 

22:49 

11:15 

12:27 

13:36 

6 

266°45.6 

-8°48.8 

2°19.5 

10.9 

-17°04.7 

-7.5 

56.4 








7 

281°45.7 

-8°47.9 

16°49.4 

10.9 

-17°12.1 

-7.4 

56.4 

-52 

21:42 

22:09 

22:41 

11:19 

12:33 

13:44 

8 

296°45.8 

-8°47.0 

31°19.3 

10.9 

-17° 19.4 

-7.3 

56.4 

-54 

21:37 

22:02 

22:32 

11:23 

12:40 

13:52 

9 

311°45.9 

-8°46.0 

45°49.2 

10.9 

-17°26.7 

-7.2 

56.3 

-56 

-58 

21:32 

21:25 

21:55 

21:46 

22:23 

22:12 

11:28 

11:33 

12:47 

12:55 

14:01 

14:12 

10 

326°46.0 

-8°45.1 

60° 19.0 

10.9 

-17°33.8 

-7.1 

56.3 








11 

341°46.1 

-8°44.2 

74° 48.9 

10.9 

-17°40.8 

-7.0 

56.3 

-60 

21:18 

21:36 

21:59 

11:39 

13:04 

14:24 

12 

356°46.2 

-8°43.2 

89° 18.8 

10.9 

-17°47.8 

-6.9 

56.2 








13 

11°46.3 

-8°42.3 

103°48.7 

10.9 

-17°54.6 

-6.8 

56.2 



Sun 



Moon 


14 

26°46.4 

-8°41.4 

118°18.5 

10.9 

-18°01.4 

-6.7 

56.2 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

41°46.5 

-8°40.4 

132°48.4 

10.9 

-18°08.0 

-6.6 

56.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

56°46.6 

-8°39.5 

147° 18.3 

10.9 

-18°14.6 

-6.5 

56.1 

24 

13:18 

13:14 

12:13 

04:10 

16:35 

20(70%) 

17 

71°46.7 

-8°38.6 

161°48.1 

10.9 

-18°21.0 

-6.4 

56.1 

25 

13:09 

13:05 

12:13 

05:00 

17:25 

21(60%) 

18 

86°46.8 

-8°37.6 

176° 18.0 

10.9 

-18°27.4 

-6.3 

56.0 

26 

13:00 

12:55 

12:12 

05:50 

18:15 

22(50%) 

19 

101°46.9 

-8°36.7 

190°47.8 

10.9 

-18°33.6 

-6.2 

56.0 








20 

116°47.0 

-8°35.8 

205° 17.7 

10.9 

-18°39.8 

-6.1 

56.0 








21 

131°47.1 

-8°34.8 

219°47.5 

10.8 

-18°45.8 

-6.0 

55.9 








22 

146°47.3 

-8°33.9 

234° 17.4 

10.8 

-18°51.7 

-5.9 

55.9 








23 

161°47.4 

-8°32.9 

248°47.2 

10.8 

-18°57.6 

-5.8 

55.9 









SD.—16.2 

d—0.9 

SD 15 5 
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February 27, 28 ,01 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

156°32.3 

217°53.4 

-19°50.6 

120°39.9 

14°55.3 

255°36.1 

-22°33.0 

227°33.9 

-21°51.3 

Alpheratz 

357°39.8 

29°11.7 

1 

171°34.8 

232°52.8 

-19°50.2 

135°40.7 

14° 55.9 

270°38.3 

-22°33.0 

242°36.1 

-21°51.3 

Ankaa 

353° 12.2 

-42° 12.4 

2 

186°37.2 

247° 52.1 

-19°49.8 

150°41.6 

14° 56.4 

285°40.4 

-22°33.0 

257°38.3 

-21°51.2 

Schedar 

349°36.6 

56°38.5 

3 

201°39.7 

262°51.5 

-19°49.3 

165°42.4 

14°57.0 

300°42.5 

-22°33.0 

272°40.6 

-21°51.2 

Diphda 

348°52.1 

-17°53.2 

4 

216°42.2 

277°50.8 

-19°48.9 

180°43.2 

14° 57.6 

315°44.7 

-22°33.0 

287°42.8 

-21°51.2 

Achernar 

335°24.3 

-57°08.8 

5 

231°44.6 

292°50.2 

-19°48.5 

195°44.0 

14° 58.1 

330° 46.8 

-22°33.1 

302°45.0 

-21°51.2 

Hamal 

327°56.6 

23°33.0 

6 

246° 47.1 

307°49.5 

-19°48.1 

210°44.9 

14° 58.7 

345°48.9 

-22°33.1 

317°47.2 

-21°51.1 

Polaris 

316°14.6 

89°20.9 

7 

261°49.6 

322°48.9 

-19°47.7 

225°45.7 

14° 59.3 

0°51.1 

-22°33.1 

332°49.5 

-21°51.1 

Akamar 

315°15.5 

-40° 14.1 

8 

276°52.0 

337°48.2 

-19°47.3 

240°46.5 

14°59.8 

15°53.2 

-22°33.1 

347°51.7 

-21°51.1 

Menkar 

314°11.1 

4°09.6 

9 

291°54.5 

352°47.6 

-19°46.9 

255°47.3 

15°00.4 

30°55.4 

-22°33.1 

2°53.9 

-21°51.1 

Mirfak 

308°34.9 

49°55.7 

10 

306°57.0 

7°46.9 

-19°46.5 

270°48.2 

15°01.0 

45°57.5 

-22°33.2 

17°56.2 

-21°51.0 

Aldebaran 

290°44.9 

16°32.7 

11 

321°59.4 

22°46.3 

-19°46.1 

285°49.0 

15°01.5 

60°59.6 

-22°33.2 

32°58.4 

-21°51.0 

Rigel 

281°08.2 

-8°11.1 

12 

337°01.9 

37°45.6 

-19°45.7 

300°49.8 

15°02.1 

76°01.8 

-22°33.2 

48°00.6 

-21°51.0 

Capella 

280°28.6 

46°01.1 

13 

352°04.4 

52°45.0 

-19°45.2 

315°50.6 

15°02.7 

91°03.9 

-22°33.2 

63°02.8 

-21°50.9 

Bellatrix 

278°27.7 

6°21.8 

14 

7°06.8 

67°44.3 

-19°44.8 

330°51.5 

15°03.2 

106°06.1 

-22°33.2 

78°05.1 

-21°50.9 

Elnath 

278°07.6 

28°37.3 

15 

22°09.3 

82°43.7 

-19°44.4 

345°52.3 

15°03.8 

121°08.2 

-22°33.2 

93°07.3 

-21°50.9 

Alnilam 

275°42.3 

-1° 11.7 

16 

37°11.7 

97°43.0 

-19°44.0 

0°53.1 

15°04.3 

136°10.3 

-22°33.3 

108°09.5 

-21°50.9 

Betelgeuse 

270°57.0 

7°24.4 

17 

52° 14.2 

112°42.4 

-19°43.6 

15°53.9 

15°04.9 

151°12.5 

-22°33.3 

123°11.8 

-21°50.8 

Canopus 

263°54.2 

-52°42.8 

18 

67°16.7 

127°41.7 

-19°43.2 

30°54.7 

15°05.5 

166° 14.6 

-22°33.3 

138° 14.0 

-21°50.8 

Sirius 

258°30.0 

-16°44.7 

19 

82° 19.1 

142°41.1 

-19°42.7 

45°55.6 

15°06.0 

181°16.8 

-22°33.3 

153° 16.2 

-21°50.8 

Adara 

255°09.2 

-29°00.2 

20 

97°21.6 

157°40.5 

-19°42.3 

60°56.4 

15°06.6 

196° 18.9 

-22°33.3 

168° 18.4 

-21°50.8 

Procyon 

244°55.3 

5°10.5 

21 

112°24.1 

172° 39.8 

-19°41.9 

75°57.2 

15°07.2 

211°21.0 

-22°33.3 

183°20.7 

-21°50.7 

Pollux 

243°22.6 

27°58.7 

22 

127°26.5 

187° 39.2 

-19°41.5 

90°58.0 

15°07.7 

226°23.2 

-22°33.4 

198°22.9 

-21°50.7 

Avior 

234° 15.9 

-59°34.5 

23 

142°29.0 

202° 38.5 

-19°41.0 

105°58.9 

15°08.3 

241°25.3 

-22°33.4 

213°25.1 

-21°50.7 

Suhail 

222°49.2 

-43°30.8 

Mer.pass.:13:31 | 

v-0.6 dO.4 

m-4.0 

v0.8 dO.6 ml.2 

v2.1 d-0.0 

m-1.9 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.0 

-69°47.9 


Alphard 

217°52.0 

-8°44.6 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 













Cl ° OO o 

0 

157 u 31.5 

217°37.9 

-19 u 40.6 

120 u 59.7 

15 u 08.9 

256 u 27.5 

-22 u 33.4 

228 u 27.4 

-21 u 50.7 

uuDne 

±yo ‘to.o 

ionOono 

Ol 00.0 

1 A O 0"7 O 

1 

172°33.9 

232° 37.2 

-19°40.2 

136°00.5 

15°09.4 

271°29.6 

-22°33.4 

243° 29.6 

-21°50.6 

Denebola 

182 2y.3 

14 2.(.o 

2 

187°36.4 

247° 36.6 

-19°39.8 

151°01.3 

15° 10.0 

286°31.8 

-22°33.4 

258°31.8 

-21°50.6 

Gienah 

175°48.0 

1 700 0/1 A 

-17°38.9 

3 

202°38.9 

262°35.9 

-19°39.3 

166°02.2 

15° 10.5 

301°33.9 

-22°33.5 

273°34.0 

-21°50.6 

Acrux 

1 (5 U4.4 

-63° 12.1 

4 

217°41.3 

277° 35.3 

-19°38.9 

181°03.0 

15°11.1 

316°36.0 

-22°33.5 

288°36.3 

-21°50.5 

Gacrux 

171°56.1 

1 CfiO ICO 

-57° 13.0 

5 

232°43.8 

292° 34.6 

-19°38.5 

196°03.8 

15°11.7 

331°38.2 

-22°33.5 

303°38.5 

-21°50.5 

Alioth 

166 16.9 

55°51.2 

6 

247°46.2 

307° 34.0 

-19°38.0 

211°04.6 

15° 12.2 

346°40.3 

-22°33.5 

318°40.7 

-21°50.5 

Spica 

158°26.9 

-11°15.6 

zioOn o 

7 

262°48.7 

322° 33.4 

-19°37.6 

226°05.4 

15° 12.8 

1°42.5 

-22°33.5 

333°43.0 

-21°50.5 

Alcaid 

152°55.5 

49 12.y 

8 

277°51.2 

337° 32.7 

-19°37.2 

241°06.3 

15° 13.3 

16°44.6 

-22°33.5 

348°45.2 

-21°50.4 

Hadar 

148°42.0 

1 A O O 09 O 

-60°27.6 

9 

292°53.6 

352°32.1 

-19°36.7 

256°07.1 

15° 13.9 

31°46.8 

-22°33.6 

3°47.4 

-21°50.4 

Menkent 

148 02.8 

-36°27.6 

1 oOoco 

10 

307°56.1 

7°31.4 

-19°36.3 

271°07.9 

15° 14.5 

46°48.9 

-22°33.6 

18°49.7 

-21°50.4 

Arcturus 

145 51.9 

19 U5.2 

11 

322°58.6 

22° 30.8 

-19°35.9 

286°08.7 

15°15.0 

61°51.1 

-22°33.6 

33°51.9 

-21°50.4 

Rigil Kent. 

139°46.1 

-60° 54.5 

12 

338°01.0 

37° 30.1 

-19°35.4 

301°09.6 

15°15.6 

76°53.2 

-22°33.6 

48°54.1 

-21°50.3 

Zubenelg. 

137°01.0 

-16°07.1 

13 

353°03.5 

52°29.5 

-19°35.0 

316° 10.4 

15° 16.2 

91°55.3 

-22°33.6 

63°56.4 

-21°50.3 

Kochab 

137°19.6 

1 OC O 0“7 ~7 

74° 04.4 

OC OOO o 

14 

8°06.0 

67°28.9 

-19°34.6 

331°11.2 

15° 16.7 

106°57.5 

-22°33.6 

78°58.6 

-21°50.3 

Alphecca 

126 \j(.( 
i i no m c 

26 38.y 

oc^oo o 

15 

23°08.4 

82°28.2 

-19°34.1 

346° 12.0 

15° 17.3 

121°59.6 

-22°33.7 

94°00.8 

-21°50.2 

Antares 

112 21.5 

-26 28.3 

16 

38° 10.9 

97°27.6 

-19°33.7 

1°12.8 

15° 17.8 

137°01.8 

-22°33.7 

109°03.0 

-21°50.2 

Atria 

107°19.9 

1 OO OOO 1 

-69°03.3 

1 C O A A O 

17 

53° 13.3 

112°26.9 

-19°33.2 

16°13.7 

15° 18.4 

152°03.9 

-22°33.7 

124°05.3 

-21°50.2 

Sa bi k 

102 U8.1 

-15 44.8 

o“7o nr o 

18 

68° 15.8 

127°26.3 

-19°32.8 

31° 14.5 

15° 18.9 

167° 06.1 

-22°33.7 

139°07.5 

-21°50.2 

Shaula 

96°16.8 

oc o OO o 

-37 06.8 

ioo oo o 

19 

83° 18.3 

142° 25.6 

-19°32.3 

46° 15.3 

15° 19.5 

182°08.2 

-22°33.7 

154°09.7 

-21°50.1 

Rasalhague 

96 03.0 

OoO A A C 

12 32.8 

ri O OO o 

20 

98°20.7 

157°25.0 

-19°31.9 

61°16.1 

15°20.1 

197° 10.4 

-22°33.8 

169° 12.0 

-21°50.1 

Eta min 

yU 44.5 

51 2y.U 

21 

113°23.2 

172°24.4 

-19°31.5 

76° 16.9 

15°20.6 

212°12.5 

-22°33.8 

184° 14.2 

-21°50.1 

Kaus Aust. 

83°38.8 

OOOOC c 

-34°22.3 

ooo A~7 O 

22 

128°25.7 

187° 23.7 

-19°31.0 

91°17.8 

15°21.2 

227° 14.7 

-22°33.8 

199° 16.4 

-21°50.1 

Vega 

80 36.6 

38 4/\y 

23 

143°28.1 

202°23.1 

-19°30.6 

106°18.6 

15°21.7 

242° 16.8 

-22°33.8 

214° 18.7 

-21°50.0 

Nunki 

Altair 

75°53.7 

62°04.8 

-26° 16.2 
8°55.0 

Mer. pass.: 13:27 | 

v-0.6 dO.4 

m-4.0 

v0.8 dO.6 ml.2 

v2.1 d-0.0 

m-1.9 

v2.2 dO.O m0.6 

Peacock 

53°13.6 

-56°40.3 





















Deneb 

49°29.2 

45°20.8 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.6 

9°57.6 

0 

158°30.6 

217 u 22.4 

-19 u 30.1 

121° 19.4 

15 u 22.3 

257 u 19.0 

-22 u 33.8 

229 u 20.9 

-21 u 50.0 

Alnair 

27°39.3 

-46°52.2 

1 

173°33.1 

232°21.8 

-19°29.7 

136°20.2 

15°22.9 

272°21.1 

-22°33.8 

244° 23.1 

-21°50.0 

Fomalhaut 

15°20.1 

-29°31.4 

2 

188°35.5 

247°21.1 

-19°29.2 

151°21.0 

15°23.4 

287° 23.3 

-22°33.9 

259°25.4 

-21°50.0 

Scheat 

13°50.0 

28°11.0 

3 

203°38.0 

262° 20.5 

-19°28.8 

166°21.9 

15°24.0 

302°25.4 

-22°33.9 

274° 27.6 

-21°49.9 

Markab 

13°34.8 

15°18.3 

4 

218°40.5 

277° 19.9 

-19°28.3 

181°22.7 

15°24.5 

317°27.6 

-22°33.9 

289°29.8 

-21°49.9 

2019/2/2 

SHA 

Mer.pass 

5 

233°42.9 

292° 19.2 

-19°27.9 

196°23.5 

15°25.1 

332°29.7 

-22°33.9 

304°32.1 

-21°49.9 


61°21.1 

09:29 

6 

248°45.4 

307° 18.6 

-19°27.4 

211°24.3 

15°25.6 

347°31.9 

-22°33.9 

319°34.3 

-21°49.8 

Mars 

324°07.6 

15:56 

7 

263°47.8 

322° 17.9 

-19°26.9 

226°25.1 

15°26.2 

2°34.0 

-22°33.9 

334°36.5 

-21°49.8 

J u piter 

99°03.8 

06:57 

8 

278°50.3 

337° 17.3 

-19°26.5 

241°26.0 

15°26.8 

17° 36.2 

-22°34.0 

349°38.8 

-21°49.8 

Saturn 

71°01.6 

08:48 

9 

293°52.8 

352° 16.7 

-19°26.0 

256°26.8 

15°27.3 

32°38.3 

-22°34.0 

4°41.0 

-21°49.8 




10 

308°55.2 

7°16.0 

-19°25.6 

271°27.6 

15°27.9 

47°40.5 

-22°34.0 

19°43.2 

-21°49.7 

2019/2/2 

SHA 

Mer.pass 

11 

323°57.7 

22° 15.4 

-19°25.1 

286°28.4 

15°28.4 

62°42.6 

-22°34.0 

34°45.5 

-21°49.7 

Venus 

60°06.4 

09:30 

12 

339°00.2 

37° 14.7 

-19°24.7 

301°29.2 

15°29.0 

77°44.8 

-22°34.0 

49°47.7 

-21°49.7 

Mars 

323°28.2 

15:55 

13 

354°02.6 

52°14.1 

-19°24.2 

316°30.1 

15°29.5 

92°46.9 

-22°34.0 

64°49.9 

-21°49.7 

Jupiter 

98°56.0 

06:53 

14 

9°05.1 

67° 13.5 

-19°23.7 

331°30.9 

15°30.1 

107°49.1 

-22°34.1 

79°52.2 

-21°49.6 

Saturn 

70°55.9 

08:45 

15 

24°07.6 

82°12.8 

-19°23.3 

346°31.7 

15°30.6 

122°51.2 

-22°34.1 

94° 54.4 

-21°49.6 

2019/3/1 

SHA 

Mer.pass 

16 

39° 10.0 

97° 12.2 

-19°22.8 

1°32.5 

15°31.2 

137° 53.4 

-22°34.1 

109°56.6 

-21°49.6 

Venus 

58°51.8 

09:31 

17 

54° 12.5 

112°11.6 

-19°22.3 

16°33.3 

15°31.7 

152°55.5 

-22°34.1 

124°58.9 

-21°49.6 

Mars 

322°48.8 

15:54 

18 

69° 15.0 

127° 10.9 

-19°21.9 

31°34.1 

15°32.3 

167° 57.7 

-22°34.1 

140°01.1 

-21°49.5 

Jupiter 

98°48.4 

06:50 

19 

84° 17.4 

142° 10.3 

-19°21.4 

46°35.0 

15°32.9 

182°59.9 

-22°34.1 

155°03.3 

-21°49.5 

Saturn 

70°50.3 

08:41 

20 

99° 19.9 

157°09.6 

-19°20.9 

61°35.8 

15°33.4 

198°02.0 

-22°34.2 

170°05.6 

-21°49.5 

1 Horizontal naralax 


21 

114°22.3 

172° 09.0 

-19°20.5 

76°36.6 

15°34.0 

213°04.2 

-22°34.2 

185°07.8 

-21°49.5 


r 

Venus: 

0.1 

22 

129°24.8 

187°08.4 

-19°20.0 

91°37.4 

15°34.5 

228°06.3 

-22°34.2 

200° 10.0 

-21°49.4 


Mars: 

0.1 

23 

144° 27.3 

202° 07.7 

-19°19.5 

106°38.2 

15°35.1 

243°08.5 

-22°34.2 

215°12.3 

-21°49.4 




Mer.pass.:13:23 | 

v-0.6 dO.4 

m-4.0 

v0.8 dO.6 ml.2 

v2.1 d-0.0 

m-1.9 

v2.2 dO.O m0.6 





40 



2019 February 27 to Mar. 01 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

176 u 47.5 

-8 U 32.0 

263° 17.1 

10.8 

-19°03.3 

-5.7 

55.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°47.6 

-8°31.1 

277°46.9 

10.8 

-19°09.0 

-5.6 

55.8 

72 

05:16 

06:34 

07:44 

16:43 

17:53 

19:11 

2 

206°47.7 

-8°30.1 

292° 16.8 

10.8 

-19° 14.5 

-5.5 

55.8 

70 

05:21 

06:31 

07:33 

16:54 

17:56 

19:07 

3 

221°47.8 

-8°29.2 

306°46.6 

10.8 

-19°20.0 

-5.4 

55.8 

68 

05:24 

06:28 

07:25 

17:02 

17:59 

19:03 

4 

236°47.9 

-8°28.3 

321°16.4 

10.8 

-19°25.3 

-5.3 

55.7 

66 

05:27 

06:26 

07:18 

17:09 

18:01 

19:00 

5 

251°48.0 

-8°27.3 

335°46.3 

10.8 

-19°30.5 

-5.2 

55.7 

64 

05:29 

06:24 

07:12 

17:15 

18:03 

18:58 

6 

266°48.1 

-8°26.4 

350°16.1 

10.8 

-19°35.6 

-5.1 

55.7 

62 

05:31 

06:22 

07:07 

17:20 

18:04 

18:56 

7 

281°48.2 

-8°25.4 

4°45.9 

10.8 

-19°40.7 

-5.0 

55.6 

60 

05:32 

06:20 

07:02 

17:24 

18:06 

18:54 

8 

296°48.3 

-8°24.5 

19°15.7 

10.8 

-19°45.6 

-4.9 

55.6 

58 

05:34 

06:19 

06:58 

17:28 

18:07 

18:53 

9 

311°48.4 

-8°23.6 

33°45.6 

10.8 

-19°50.4 

-4.8 

55.6 

56 

05:35 

06:17 

06:55 

17:31 

18:09 

18:52 

10 

326°48.5 

-8°22.6 

48°15.4 

10.8 

-19°55.1 

-4.7 

55.6 

54 

05:35 

06:16 

06:52 

17:34 

18:10 

18:51 

11 

341°48.7 

-8°21.7 

62°45.2 

10.8 

-19°59.7 

-4.6 

55.5 

52 

05:36 

06:15 

06:49 

17:37 

18:11 

18:50 

12 

356°48.8 

-8°20.7 

77° 15.1 

10.8 

-20° 04.2 

-4.5 

55.5 

50 

05:36 

06:14 

06:46 

17:40 

18:12 

18:50 

13 

11°48.9 

-8°19.8 

91°44.9 

10.8 

-20°08.7 

-4.4 

55.5 

45 

05:37 

06:11 

06:40 

17:46 

18:15 

18:49 

14 

26°49.0 

-8° 18.9 

106° 14.7 

10.8 

-20° 12.9 

-4.2 

55.4 

40 

05:37 

06:08 

06:35 

17:50 

18:17 

18:49 

15 

41°49.1 

-8° 17.9 

120°44.6 

10.8 

-20° 17.1 

-4.1 

55.4 

35 

05:36 

06:06 

06:31 

17:54 

18:20 

18:49 

16 

56°49.2 

-8° 17.0 

135° 14.4 

10.8 

-20°21.2 

-4.0 

55.4 

30 

05:36 

06:03 

06:27 

17:58 

18:22 

18:50 

17 

71°49.3 

-8° 16.0 

149°44.2 

10.8 

-20°25.2 

-3.9 

55.4 

20 

05:33 

05:59 

06:21 

18:05 

18:27 

18:52 

18 

86°49.4 

-8°15.1 

164° 14.1 

10.8 

-20°29.1 

-3.8 

55.3 

10 

05:29 

05:54 

06:15 

18:10 

18:32 

18:56 

19 

101°49.5 

-8° 14.2 

178°43.9 

10.8 

-20°32.9 

-3.7 

55.3 

0 

05:24 

05:48 

06:09 

18:16 

18:37 

19:01 

20 

116°49.6 

-8°13.2 

193° 13.7 

10.8 

-20°36.5 

-3.6 

55.3 

-10 

05:17 

05:42 

06:03 

18:22 

18:43 

19:07 

21 

131°49.8 

-8°12.3 

207°43.6 

10.8 

-20°40.1 

-3.5 

55.3 

-20 

05:09 

05:35 

05:57 

18:28 

18:50 

19:16 

22 

146°49.9 

-8°11.3 

222° 13.4 

10.8 

-20°43.6 

-3.4 

55.2 

-30 

04:57 

05:26 

05:50 

18:35 

18:59 

19:28 

23 

161°50.0 

-8° 10.4 

236°43.3 

10.9 

-20°46.9 

-3.3 

55.2 

-35 

04:49 

05:20 

05:46 

18:39 

19:05 

19:35 


SD.—16.2 

d—0.9 

S.D-15.2 

-40 

04:40 

05:13 

05:41 

18:44 

19:11 

19:44 


-45 

04:28 

05:05 

05:35 

18:49 

19:19 

19:56 

Thu 

GHA 


GHA 



d 

HP 

-50 

04:14 

U4:55 

05:28 

18:56 

19:29 

20:10 
















0 

176°50.1 

-8°09.4 

251°13.1 

10.9 

-20°50.2 

-3.2 

55.2 








1 

191°50.2 

-8°08.5 

265°43.0 

10.9 

-20°53.3 

-3.1 

55.2 

-54 

03:58 

04:45 

05:22 

19:02 

19:39 

20:25 

2 

206°50.3 

-8°07.6 

280° 12.8 

10.9 

-20°56.3 

-3.0 

55.1 

-56 

03:49 

04:38 

05:18 

19:06 

19:45 

20:34 

3 

221°50.4 

-8°06.6 

294°42.7 

10.9 

-20°59.3 

-2.9 

55.1 

-58 

03:38 

04:32 

05:14 

19:10 

19:52 

20:45 

4 

236°50.5 

-8°05.7 

309° 12.6 

10.9 

-21°02.1 

-2.8 

55.1 

-60 

03:25 

04:24 

05:09 

19:15 

19:59 

20:57 

5 

251°50.7 

-8°04.7 

323°42.5 

10.9 

-21°04.8 

-2.7 

55.1 








6 

266°50.8 

-8°03.8 

338° 12.3 

10.9 

-21°07.4 

-2.6 

55.0 



Moonrise 



Moonset 


7 

281°50.9 

-8°02.8 

352°42.2 

10.9 

-21°09.9 

-2.5 

55.0 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

296°51.0 

-8°01.9 

7° 12.1 

10.9 

-21°12.3 

-2.3 

55.0 

72 







9 

311°51.1 

-8°01.0 

21°42.0 

10.9 

-21°14.6 

-2.2 

55.0 

70 

05:57 



07:15 



10 

326°51.2 

-8°00.0 

36° 12.0 

10.9 

-21°16.8 

-2.1 

55.0 

68 

04:43 

06:25 

07:41 

08:29 

08:32 

08:59 

11 

341°51.3 

-7° 59.1 

50°41.9 

10.9 

-21°18.9 

-2.0 

54.9 

66 

04:07 

05:29 

06:30 

09:07 

09:28 

10:10 

12 

356°51.4 

-7° 58.1 

65°11.8 

10.9 

-21°20.9 

-1.9 

54.9 

64 

03:41 

04:55 

05:54 

09:33 

10:02 

10:46 

13 

11°51.6 

-7°57.2 

79°41.8 

10.9 

-21°22.8 

-1.8 

54.9 

62 

03:20 

04:31 

05:28 

09:54 

10:26 

11:11 

14 

26°51.7 

-7°56.2 

94° 11.7 

11.0 

-21°24.5 

-1.7 

54.9 

60 

03:04 

04:12 

05:08 

10:11 

10:46 

11:32 

15 

41°51.8 

-7°55.3 

108°41.7 

11.0 

-21°26.2 

-1.6 

54.8 

58 

02:50 

03:56 

04:52 

10:25 

11:02 

11:48 

16 

56°51.9 

-7°54.3 

123°11.6 

11.0 

-21°27.8 

-1.5 

54.8 

56 

02:38 

03:42 

04:37 

10:37 

11:15 

12:02 

17 

71°52.0 

-7°53.4 

137°41.6 

11.0 

-21°29.2 

-1.4 

54.8 

54 

02:28 

03:31 

04:25 

10:48 

11:27 

12:15 

18 

86°52.1 

-7°52.4 

152°11.6 

11.0 

-21°30.5 

-1.3 

54.8 

52 

02:19 

03:20 

04:14 

10:57 

11:38 

12:25 

19 

101°52.3 

-7°51.5 

166°41.6 

11.0 

-21°31.8 

-1.2 

54.8 

50 

02:10 

03:11 

04:05 

11:06 

11:47 

12:35 

20 

116°52.4 

-7°50.5 

181°11.6 

11.0 

-21°32.9 

-1.1 

54.7 

45 

01:53 

02:52 

03:45 

11:24 

12:07 

12:55 

21 

131°52.5 

-7°49.6 

195°41.6 

11.0 

-21°33.9 

-1.0 

54.7 

40 

01:39 

02:36 

03:28 

11:38 

12:23 

13:11 

22 

146°52.6 

-7°48.7 

210°11.7 

11.0 

-21°34.9 

-0.9 

54.7 

35 

01:27 

02:23 

03:15 

11:51 

12:36 

13:25 

23 

161°52.7 

-7°47.7 

224°41.7 

11.1 

-21°35.7 

-0.8 

54.7 

30 

01:16 

02:11 

03:03 

12:02 

12:48 

13:37 


SD. — 16.1 

d—0.9 

S.D. = 15.1 

20 

00:58 

01:51 

02:42 

12:21 

13:08 

13:57 


10 

00:43 

01:34 

02:24 

12:37 

13:26 

14:15 

Fri 

GHA 


GHA 



d 

HP 























0 

176°52.8 

-7 U 46.8 

239° 11.8 

11.1 

-21 u 36.4 

-0.7 

54.7 

-20 


00:45 

01:34 

13:24 

14:16 

15:06 

1 

191°53.0 

-7°45.8 

253°41.9 

11.1 

-21°37.0 

-0.6 

54.7 








2 

206°53.1 

-7°44.9 

268° 12.0 

11.1 

-21°37.5 

-0.4 

54.6 

-30 


00:26 

01:13 

13:43 

14:36 

15:26 

3 

221°53.2 

-7°43.9 

282°42.1 

11.1 

-21°37.9 

-0.3 

54.6 

-35 


00:14 

01:01 

13:54 

14:48 

15:38 

4 

236°53.3 

-7°43.0 

297° 12.2 

11.1 

-21°38.2 

-0.2 

54.6 

-45 

2346 


00 32 

14-22 

1518 

1608 

5 

251°53.4 

-7°42.0 

311°42.4 

11.2 

-21°38.4 

-0.1 

54.6 

-50 

2327 


0012 

1440 

15-37 

1628 

6 

266°53.5 

-7°41.1 

326°12.5 

11.2 

-21°38.5 

-0.0 

54.6 








7 

281°53.7 

-7°40.1 

340°42.7 

11.2 

-21°38.4 

0.1 

54.5 

-52 

23:18 


00:02 

14:49 

15:47 

16:37 

8 

296°53.8 

-7°39.2 

355° 12.9 

11.2 

-21°38.3 

0.2 

54.5 

-54 

23:08 

23:52 


14:58 

15:57 

16:47 










22:57 

23:40 



16:09 


9 

311°53.9 

-7°38.2 

9°43.1 

11.2 

-21°38.1 

0.3 

54.5 

-58 

22:44 

23:26 


15:22 

16:23 

17:13 

10 

326°54.0 

-7° 37.3 

24° 13.4 

11.2 

-21°37.8 

0.4 

54.5 








11 

341°54.1 

-7°36.3 

38°43.6 

11.3 

-21°37.3 

0.5 

54.5 

-60 

22:29 

23:09 


15:37 

16:39 

17:29 

12 

356°54.3 

-7°35.4 

53°13.9 

11.3 

-21°36.8 

0.6 

54.5 








13 

11°54.4 

-7°34.4 

67°44.2 

11.3 

-21°36.1 

0.7 

54.5 



Sun 



Moon 


14 

26°54.5 

-7°33.5 

82° 14.5 

11.3 

-21°35.4 

0.8 

54.4 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

41°54.6 

-7°32.5 

96°44.8 

11.3 

-21°34.5 

0.9 

54.4 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

56°54.7 

-7°31.6 

111°15.2 

11.4 

-21°33.6 

1.0 

54.4 

27 

12:50 

12:45 

12:12 

06:40 

19:05 

23(40%) 

17 

71°54.9 

-7° 30.6 

125°45.5 

11.4 

-21°32.5 

1.1 

54.4 

28 

12:40 

12:34 

12:12 

07:30 

19:55 

24(31%) 

18 

86°55.0 

-7°29.7 

140° 15.9 

11.4 

-21°31.4 

1.2 

54.4 

1 

12:29 

12:23 

12:12 

08:19 

20:44 

25(22%) 

19 

101°55.1 

-7°28.7 

154°46.3 

11.4 

-21°30.1 

1.3 

54.4 








20 

116°55.2 

-7°27.8 

169°16.8 

11.5 

-21°28.8 

1.4 

54.4 








21 

131°55.4 

-7°26.8 

183°47.2 

11.5 

-21°27.3 

1.5 

54.3 








22 

146°55.5 

-7°25.9 

198°17.7 

11.5 

-21°25.8 

1.6 

54.3 








23 

161°55.6 

-7°24.9 

212°48.2 

11.5 

-21°24.1 

1.7 

54.3 









SD. —16.1 

d—0.9 

S.D. —14.9 
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March 02, 03 ,04 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

159°29.7 

217°07.1 

-19°19.1 

121°39.0 

15°35.6 

258° 10.6 

-22° 34.2 

230° 14.5 

-21°49.4 

Alpheratz 

357°39.8 

29°11.6 

1 

174°32.2 

232°06.5 

-19°18.6 

136°39.9 

15°36.2 

273° 12.8 

-22° 34.2 

245° 16.7 

-21°49.3 

Ankaa 

353° 12.2 

-42° 12.4 

2 

189°34.7 

247°05.8 

-19°18.1 

151°40.7 

15°36.7 

288° 14.9 

-22° 34.3 

260° 19.0 

-21°49.3 

Schedar 

349°36.6 

56°38.5 

3 

204° 37.1 

262°05.2 

-19°17.6 

166°41.5 

15°37.3 

303° 17.1 

-22° 34.3 

275°21.2 

-21°49.3 

Diphda 

348°52.2 

-17°53.2 

4 

219°39.6 

277°04.5 

-19°17.2 

181°42.3 

15°37.8 

318°19.3 

-22° 34.3 

290° 23.5 

-21°49.3 

Achernar 

335°24.3 

-57°08.8 

5 

234°42.1 

292°03.9 

-19°16.7 

196°43.1 

15°38.4 

333°21.4 

-22° 34.3 

305°25.7 

-21°49.2 

Hamal 

327°56.6 

23°33.0 

6 

249°44.5 

307°03.3 

-19°16.2 

211°43.9 

15°38.9 

348°23.6 

-22° 34.3 

320°27.9 

-21°49.2 

Polaris 

316°15.9 

89°20.9 

7 

264°47.0 

322°02.6 

-19°15.7 

226°44.8 

15°39.5 

3°25.7 

-22° 34.3 

335°30.2 

-21°49.2 

Akamar 

315°15.5 

-40° 14.1 

8 

279°49.5 

337°02.0 

-19°15.2 

241°45.6 

15°40.0 

18°27.9 

-22° 34.4 

350°32.4 

-21°49.2 

Menkar 

314°11.1 

4°09.6 

9 

294°51.9 

352°01.4 

-19° 14.8 

256°46.4 

15°40.6 

33°30.0 

-22°34.4 

5°34.6 

-21°49.1 

Mirfak 

308°34.9 

49°55.7 

10 

309° 54.4 

7°00.7 

-19° 14.3 

271°47.2 

15°41.1 

48°32.2 

-22° 34.4 

20°36.9 

-21°49.1 

Aldebaran 

290°44.9 

16°32.7 

11 

324°56.8 

22 ° 00.1 

-19°13.8 

286°48.0 

15°41.7 

63° 34.4 

-22°34.4 

35°39.1 

-21°49.1 

Rigel 

281°08.3 

- 8 ° 11.1 

12 

339°59.3 

36°59.5 

-19°13.3 

301°48.8 

15°42.2 

78°36.5 

-22° 34.4 

50°41.3 

-21°49.1 

Capella 

280°28.6 

46°01.1 

13 

355°01.8 

51°58.8 

-19°12.8 

316°49.7 

15°42.8 

93°38.7 

-22°34.4 

65°43.6 

-21°49.0 

Bellatrix 

278°27.8 

6 ° 21.8 

14 

10°04.2 

66°58.2 

-19°12.3 

331°50.5 

15°43.3 

108°40.8 

-22° 34.5 

80°45.8 

-21°49.0 

Elnath 

278°07.6 

28°37.3 

15 

25°06.7 

81°57.6 

-19°11.9 

346°51.3 

15°43.9 

123°43.0 

-22° 34.5 

95°48.1 

-21°49.0 

Alnilam 

275°42.3 

-1° 11.7 

16 

40°09.2 

96°56.9 

-19° 11.4 

1°52.1 

15°44.4 

138°45.2 

-22°34.5 

110°50.3 

-21°49.0 

Betelgeuse 

270°57.0 

7°24.4 

17 

55°11.6 

111°56.3 

-19°10.9 

16°52.9 

15°45.0 

153°47.3 

-22° 34.5 

125°52.5 

-21°48.9 

Canopus 

263°54.2 

-52°42.8 

18 

70° 14.1 

126°55.7 

-19°10.4 

31°53.7 

15°45.5 

168°49.5 

-22°34.5 

140°54.8 

-21°48.9 

Sirius 

258°30.0 

-16°44.7 

19 

85° 16.6 

141°55.0 

-19°09.9 

46°54.5 

15°46.1 

183°51.6 

-22°34.5 

155°57.0 

-21°48.9 

Adara 

255°09.2 

-29°00.2 

20 

100° 19.0 

156°54.4 

-19°09.4 

61°55.4 

15°46.6 

198°53.8 

-22° 34.6 

170°59.2 

-21°48.8 

Procyon 

244°55.3 

5°10.5 

21 

115°21.5 

171°53.8 

-19°08.9 

76°56.2 

15°47.2 

213°56.0 

-22° 34.6 

186°01.5 

-21°48.8 

Pollux 

243°22.6 

27°58.7 

22 

130°23.9 

186°53.1 

-19°08.4 

91°57.0 

15°47.7 

228°58.1 

-22°34.6 

201°03.7 

-21°48.8 

Avior 

234° 15.9 

-59°34.5 

23 

145° 26.4 

201°52.5 

-19°07.9 

106°57.8 

15°48.3 

244° 00.3 

-22°34.6 

216°06.0 

-21°48.8 

Suhail 

222°49.2 

-43°30.8 

Mer.pass.:13:19 | 

v-0.6 dO.5 

m-4.0 

v0.8 dO .6 ml.2 

v 2.2 d- 0.0 

m-1.9 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.1 

-69°47.9 


Alphard 

217°51.9 

-8°44.6 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











n i ihho 


fil 0 OR O 

0 

160 u 28.9 

216 u 51.9 

-19°07.4 

121 u 58.6 

15“48.8 

259 u 02.4 

-22 u 34.6 

231 u 08.2 

-21°48.7 

uuDne 

±yo ‘to.o 

ionOono 

01 00.0 

1 A O A "7 O 

1 

175°31.3 

231°51.2 

-19°06.9 

136°59.4 

15°49.4 

274° 04.6 

-22° 34.6 

246° 10.4 

-21°48.7 

Denebola 

182 2y.3 

14 2 /.8 

2 

190°33.8 

246°50.6 

-19°06.4 

152°00.2 

15°49.9 

289°06.8 

-22° 34.6 

261°12.7 

-21°48.7 

Gienah 

175°48.0 

1 790 A A O 

-17°38.9 

3 

205°36.3 

261°50.0 

-19°05.9 

167°01.1 

15°50.5 

304°08.9 

-22°34.7 

276° 14.9 

-21°48.7 

Acrux 

1/3 04.3 

-63° 12.1 

4 

220°38.7 

276°49.3 

-19°05.5 

182°01.9 

15°51.0 

319°11.1 

-22° 34.7 

291°17.1 

-21°48.6 

Gacrux 

171°56.0 

1 CfiO ICO 

-57° 13.1 

5 

235°41.2 

291°48.7 

-19°05.0 

197° 02.7 

15°51.5 

334° 13.3 

-22° 34.7 

306° 19.4 

-21°48.6 

Alioth 

166 16.8 

55°51.2 

6 

250°43.7 

306°48.1 

-19°04.5 

212°03.5 

15°52.1 

349° 15.4 

-22° 34.7 

321°21.6 

-21°48.6 

Spica 

158°26.9 

-11°15.6 

A AO 1 A A 

7 

265°46.1 

321°47.4 

-19°03.9 

227° 04.3 

15°52.6 

4° 17.6 

-22° 34.7 

336° 23.9 

-21°48.6 

Alcaid 

152°55.5 

40 12.9 

8 

280°48.6 

336°46.8 

-19°03.4 

242°05.1 

15°53.2 

19° 19.7 

-22°34.7 

351°26.1 

-21°48.5 

Hadar 

148°41.9 

1 A O O AO “7 

-60°27.6 

9 

295°51.1 

351°46.2 

-19°02.9 

257°05.9 

15°53.7 

34°21.9 

-22° 34.8 

6°28.3 

-21°48.5 

Menkent 

148 02.7 

-36°27.6 

1 aO AC A 

10 

310°53.5 

6°45.6 

-19°02.4 

272°06.8 

15°54.3 

49°24.1 

-22° 34.8 

21°30.6 

-21°48.5 

Arcturus 

145°51.8 

19 05.2 

11 

325°56.0 

21°44.9 

-19°01.9 

287°07.6 

15°54.8 

64°26.2 

-22° 34.8 

36°32.8 

-21°48.5 

Rigil Kent. 

139°46.1 

-60° 54.5 

12 

340° 58.4 

36°44.3 

-19°01.4 

302°08.4 

15°55.4 

79°28.4 

-22° 34.8 

51°35.1 

-21°48.4 

Zubenelg. 

137°01.0 

-16°07.2 

13 

356°00.9 

51°43.7 

-19°00.9 

317° 09.2 

15°55.9 

94°30.6 

-22°34.8 

66°37.3 

-21°48.4 

Kochab 

137°19.6 

1 nfiO A"7 c 

74° 04.4 

A C. O OO A 

14 

11°03.4 

66°43.0 

-19°00.4 

332° 10.0 

15°56.5 

109°32.7 

-22° 34.8 

81°39.5 

-21°48.4 

Alphecca 

126 U /.6 

1 1 nO A1 C 

26 38.9 

acOao 0 

15 

26°05.8 

81°42.4 

-18°59.9 

347° 10.8 

15°57.0 

124° 34.9 

-22°34.9 

96°41.8 

-21°48.4 

Antares 

112 21.5 

-26 28.3 

16 

41°08.3 

96°41.8 

-18°59.4 

2 ° 11.6 

15°57.5 

139°37.1 

-22°34.9 

111°44.0 

-21°48.3 

Atria 

107°19.8 

1 AA OAO 1 

-69°03.3 

1 C O A A O 

17 

56° 10.8 

111°41.1 

-18°58.9 

17° 12.4 

15°58.1 

154°39.2 

-22° 34.9 

126°46.3 

-21°48.3 

Sa bi k 

102 08.1 

-15 44.8 

O 7 OAC O 

18 

71°13.2 

126°40.5 

-18°58.4 

32° 13.3 

15°58.6 

169°41.4 

-22°34.9 

141°48.5 

-21°48.3 

Shaula 

96° 16.7 

AC O A A A 

-37 06.8 

1 A O A A “7 

19 

86 ° 15.7 

141°39.9 

-18°57.9 

47° 14.1 

15°59.2 

184°43.6 

-22° 34.9 

156°50.7 

-21°48.2 

Rasalhague 

96 02.9 

AAO a a c 

12 32.7 

ri O AA A 

20 

101°18.2 

156°39.3 

-18°57.3 

62° 14.9 

15°59.7 

199°45.7 

-22°34.9 

171°53.0 

-21°48.2 

Eta min 

90 44.5 

51 29.0 

21 

116°20.6 

171°38.6 

-18°56.8 

77° 15.7 

16°00.3 

214°47.9 

-22°34.9 

186°55.2 

-21°48.2 

Kaus Aust. 

83°38.8 

oaOoc c 

-34°22.3 

90 O >17 A 

22 

131°23.1 

186°38.0 

-18°56.3 

92° 16.5 

16°00.8 

229°50.1 

-22°35.0 

201°57.5 

-21°48.2 

Vega 

80 36.6 

38 4/.9 

23 

146°25.6 

201°37.4 

-18°55.8 

107° 17.3 

16°01.3 

244° 52.2 

-22°35.0 

216°59.7 

-21°48.1 

Nunki 

Altair 

75°53.7 

62°04.8 

-26° 16.2 
8°55.0 

Mer.pass.:13:15 | 

v-0.6 dO.5 

m-4.0 

v0.8 dO.5 ml.2 | 

v 2.2 d- 0.0 

m-1.9 

v2.2 dO.O m0.6 

Peacock 

53°13.6 

-56°40.3 





















Deneb 

49°29.2 

45°20.8 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.6 

9°57.6 

0 

161°28.0 

216 u 36.8 

-18 u 55.3 

122 ° 18.1 

16°01.9 

259°54.4 

-22 u 35.0 

232 u 01.9 

-21°48.1 

Alnair 

27°39.3 

-46°52.1 

1 

176°30.5 

231°36.1 

-18°54.8 

137° 18.9 

16°02.4 

274°56.6 

-22°35.0 

247° 04.2 

-21°48.1 

Fomalhaut 

15°20.1 

-29°31.4 

2 

191°32.9 

246°35.5 

-18°54.2 

152° 19.7 

16°03.0 

289°58.8 

-22°35.0 

262°06.4 

-21°48.1 

Scheat 

13°50.0 

28°11.0 

3 

206°35.4 

261°34.9 

-18°53.7 

167° 20.6 

16°03.5 

305°00.9 

-22°35.0 

277° 08.7 

-21°48.0 

Markab 

13°34.8 

15°18.3 

4 

221°37.9 

276°34.2 

-18°53.2 

182°21.4 

16°04.0 

320° 03.1 

-22°35.1 

292° 10.9 

-21°48.0 

2019/3/2 

SHA 

Mer.pass 

5 

236°40.3 

291°33.6 

-18°52.7 

197° 22.2 

16°04.6 

335°05.3 

-22°35.1 

307° 13.2 

-21°48.0 

*— 17/ O j Z_ 

57 0 37 4 

09:32 

6 

251°42.8 

306°33.0 

-18°52.2 

212°23.0 

16°05.1 

350°07.4 

-22°35.1 

322° 15.4 

-21°48.0 

Mars 

322°09.3 

15:53 

7 

266°45.3 

321°32.4 

-18°51.6 

227° 23.8 

16°05.7 

5°09.6 

-22°35.1 

337° 17.6 

-21°47.9 

J u piter 

98°40.9 

06:46 

8 

281°47.7 

336°31.7 

-18°51.1 

242° 24.6 

16°06.2 

20 ° 11.8 

-22°35.1 

352° 19.9 

-21°47.9 

Saturn 

70°44.8 

08:38 

9 

296°50.2 

351°31.1 

-18°50.6 

257° 25.4 

16°06.7 

35°13.9 

-22°35.1 

7°22.1 

-21°47.9 




10 

311°52.7 

6°30.5 

-18°50.1 

272°26.2 

16°07.3 

50° 16.1 

-22°35.1 

22° 24.4 

-21°47.9 

2019/3/3 

SHA 

Mer.pass 

11 

326°55.1 

21°29.9 

-18°49.5 

287° 27.0 

16°07.8 

65°18.3 

-22°35.2 

37° 26.6 

-21°47.8 

Venus 

56°23.0 

09:33 

12 

341°57.6 

36°29.2 

-18°49.0 

302°27.8 

16°08.4 

80°20.5 

-22°35.2 

52°28.9 

-21°47.8 

Mars 

321°29.7 

15:51 

13 

357°00.0 

51°28.6 

-18°48.5 

317°28.7 

16°08.9 

95°22.6 

-22°35.2 

67°31.1 

-21°47.8 

Jupiter 

98°33.6 

06:43 

14 

12°02.5 

66°28.0 

-18°47.9 

332°29.5 

16°09.4 

110°24.8 

-22°35.2 

82°33.3 

-21°47.8 

Saturn 

70°39.3 

08:34 

15 

27°05.0 

81°27.4 

-18°47.4 

347° 30.3 

16°10.0 

125°27.0 

-22°35.2 

97°35.6 

-21°47.7 

2019/3/4 

SHA 

Mer.pass 

16 

42°07.4 

96°26.8 

-18°46.9 

2°31.1 

16°10.5 

140° 29.1 

-22°35.2 

112°37.8 

-21°47.7 

Venus 

55°08.7 

09:34 

17 

57°09.9 

111°26.1 

-18°46.3 

17°31.9 

16°11.1 

155°31.3 

-22°35.2 

127°40.1 

-21°47.7 

Mars 

320° 50.1 

15:50 

18 

72° 12.4 

126°25.5 

-18°45.8 

32°32.7 

16°11.6 

170°33.5 

-22°35.3 

142°42.3 

-21°47.7 

Jupiter 

98°26.4 

06:39 

19 

87° 14.8 

141°24.9 

-18°45.3 

47° 33.5 

16°12.1 

185°35.7 

-22°35.3 

157°44.6 

-21°47.6 

Saturn 

70°33.9 

08:31 

20 

102° 17.3 

156°24.3 

-18°44.7 

62°34.3 

16°12.7 

200°37.8 

-22°35.3 

172°46.8 

-21°47.6 

1 Horizontal naralax 


21 

117°19.8 

171°23.6 

-18°44.2 

77°35.1 

16°13.2 

215°40.0 

-22°35.3 

187°49.0 

-21°47.6 


r 

Venus; 

0.1 

22 

132°22.2 

186°23.0 

-18°43.7 

92°35.9 

16°13.7 

230° 42.2 

-22°35.3 

202°51.3 

-21°47.6 


Mars: 

0.1 

23 

147° 24.7 

201°22.4 

-18°43.1 

107° 36.7 

16°14.3 

245° 44.4 

-22°35.3 

217°53.5 

-21°47.5 




Mer.pass.:13:ll | 

v-0.6 dO.5 

m-4.0 

v0.8 dO.5 ml.2 j 

v 2.2 d- 0.0 

m-1.9 

v2.2 dO.O m0.6 
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2019 March 02 to Mar. 04 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

176 u 55.7 

-7 U 24.0 

227 u 18.8 

11.5 

-21 v 22.3 

1.8 

54.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

191°55.8 

-7°23.0 

241°49.3 

11.6 

-21°20.5 

1.9 

54.3 

72 

05:01 

06:20 

07:28 

16:58 

18:07 

19:25 

2 

206°56.0 

-7°22.1 

256° 19.9 

11.6 

-21°18.5 

2.0 

54.3 

70 

05:07 

06:18 

07:19 

17:06 

18:08 

19:19 

3 

221°56.1 

-7°21.1 

270°50.5 

11.6 

-21° 16.4 

2.1 

54.3 

68 

05:12 

06:16 

07:12 

17:13 

18:09 

19:14 

4 

236°56.2 

-7°20.1 

285°21.2 

11.7 

-21°14.3 

2.2 

54.3 

66 

05:16 

06:15 

07:07 

17:19 

18:10 

19:10 

5 

251°56.3 

-7°19.2 

299°51.8 

11.7 

-21°12.0 

2.3 

54.2 

64 

05:19 

06:14 

07:02 

17:24 

18:12 

19:07 

6 

266°56.5 

-7° 18.2 

314°22.5 

11.7 

-21°09.7 

2.4 

54.2 

62 

05:22 

06:13 

06:57 

17:28 

18:12 

19:04 

7 

281°56.6 

-7° 17.3 

328°53.2 

11.7 

-21°07.2 

2.5 

54.2 

60 

05:24 

06:12 

06:54 

17:32 

18:13 

19:02 

8 

296°56.7 

-7°16.3 

343°24.0 

11.8 

-21°04.7 

2.6 

54.2 

58 

05:26 

06:11 

06:50 

17:35 

18:14 

18:60 

9 

311°56.8 

-7° 15.4 

357°54.8 

11.8 

-21°02.0 

2.7 

54.2 

56 

05:27 

06:10 

06:47 

17:38 

18:15 

18:58 

10 

326°57.0 

-7° 14.4 

12°25.6 

11.8 

-20°59.3 

2.8 

54.2 

54 

05:28 

06:09 

06:45 

17:40 

18:16 

18:57 

11 

341°57.1 

-7° 13.5 

26°56.4 

11.8 

-20°56.4 

2.9 

54.2 

52 

05:29 

06:08 

06:42 

17:43 

18:16 

18:56 

12 

356°57.2 

-7° 12.5 

41°27.3 

11.9 

-20°53.5 

3.0 

54.2 

50 

05:30 

06:08 

06:40 

17:45 

18:17 

18:55 

13 

11°57.3 

-7°11.6 

55°58.1 

11.9 

-20°50.4 

3.1 

54.2 

45 

05:32 

06:06 

06:35 

17:50 

18:19 

18:53 

14 

26°57.5 

-7° 10.6 

70°29.1 

11.9 

-20°47.3 

3.2 

54.2 

40 

05:33 

06:04 

06:31 

17:54 

18:21 

18:52 

15 

41°57.6 

-7°09.7 

85°00.0 

12.0 

-20°44.1 

3.3 

54.1 

35 

05:33 

06:02 

06:27 

17:57 

18:22 

18:52 

16 

56°57.7 

-7°08.7 

99°31.0 

12.0 

-20°40.8 

3.4 

54.1 

30 

05:33 

06:00 

06:24 

18:00 

18:24 

18:52 

17 

71°57.8 

-7°07.7 

114°02.0 

12.0 

-20°37.3 

3.5 

54.1 

20 

05:31 

05:56 

06:19 

18:06 

18:28 

18:53 

18 

86°58.0 

-7°06.8 

128°33.0 

12.1 

-20°33.8 

3.6 

54.1 

10 

05:28 

05:52 

06:14 

18:11 

18:32 

18:56 

19 

101°58.1 

-7°05.8 

143° 04.1 

12.1 

-20°30.2 

3.7 

54.1 

0 

05:24 

05:48 

06:09 

18:15 

18:36 

19:00 

20 

116°58.2 

-7°04.9 

157°35.2 

12.1 

-20°26.5 

3.7 

54.1 

-10 

05:18 

05:43 

06:04 

18:20 

18:41 

19:06 

21 

131°58.3 

-7°03.9 

172°06.3 

12.1 

-20°22.7 

3.8 

54.1 

-20 

05:10 

05:36 

05:58 

18:25 

18:48 

19:14 

22 

146°58.5 

-7°03.0 

186°37.5 

12.2 

-20° 18.8 

3.9 

54.1 

-30 

04:59 

05:28 

05:52 

18:31 

18:56 

19:24 

23 

161°58.6 

-7°02.0 

201°08.7 

12.2 

-20° 14.9 

4.0 

54.1 

-35 

04:52 

05:23 

05:48 

18:35 

19:01 

19:31 


SD.=16.1 

q 

i —i 

II 

X! 

S.D. —14.8 

-40 

04:44 

05:17 

05:44 

18:39 

19:07 

19:39 


-45 

04:33 

05:09 

05:39 

18:44 

19:14 

19:50 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

04:20 

05:00 

05:33 

18:49 

19:23 

20:03 










nA-i p 


nR-31 

1 P-RO 

1 0-07 

on-no 

0 

176°58.7 

-7°01.1 

215°39.9 

12.2 

-20° 10.8 

4.1 

54.1 

~UR 



UD. jl 

lo. DZ 

±y . a ( 

zu.uy 

1 

191°58.8 

-7°00.1 

230°11.2 

12.3 

-20°06.6 

4.2 

54.1 

-54 

04:06 

04:51 

05:28 

18:55 

19:32 

20:17 

2 

206°59.0 

-6°59.1 

244° 42.5 

12.3 

-20°02.4 

4.3 

54.1 

-56 

03:57 

04:45 

05:24 

18:58 

19:37 

20:25 

3 

221°59.1 

-6°58.2 

259° 13.8 

12.3 

-19°58.0 

4.4 

54.1 

-58 

03:47 

04:39 

05:21 

19:02 

19:43 

20:34 

4 

236°59.2 

-6°57.2 

273°45.2 

12.4 

-19°53.6 

4.5 

54.0 

-60 

03:36 

04:32 

05:17 

19:06 

19:50 

20:46 

5 

251°59.4 

-6°56.3 

288° 16.6 

12.4 

-19°49.1 

4.6 

54.0 








6 

266°59.5 

-6°55.3 

302°48.0 

12.4 

-19°44.5 

4.7 

54.0 



Moonrise 



Moonset 


7 

281°59.6 

-6°54.4 

317°19.5 

12.5 

-19°39.8 

4.7 

54.0 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

296°59.7 

-6°53.4 

331°51.0 

12.5 

-19°35.0 

4.8 

54.0 

72 

— 

— 

09:28 

— 

— 

12:10 

9 

311°59.9 

-6°52.4 

346°22.5 

12.5 

-19°30.1 

4.9 

54.0 

70 

— 

09:06 

08:33 

— 

10:55 

13:04 

10 

327°00.0 

-6°51.5 

0°54.1 

12.6 

-19°25.1 

5.0 

54.0 

68 

08:00 

08:01 

07:60 

10:22 

11:59 

13:36 

11 

342°00.1 

-6°50.5 

15°25.7 

12.6 

-19°20.1 

5.1 

54.0 

66 

07:07 

07:26 

07:35 

11:14 

12:34 

13:60 

12 

357°00.3 

-6°49.6 

29°57.3 

12.7 

-19° 14.9 

5.2 

54.0 

64 

06:35 

07:00 

07:16 

11:46 

12:59 

14:18 

13 

12°00.4 

-6°48.6 

44°29.0 

12.7 

-19°09.7 

5.3 

54.0 

62 

06:11 

06:40 

07:01 

12:10 

13:19 

14:33 

14 

27°00.5 

-6°47.6 

59°00.7 

12.7 

-19°04.4 

5.4 

54.0 

60 

05:52 

06:24 

06:47 

12:29 

13:35 

14:46 

15 

42°00.7 

-6°46.7 

73°32.4 

12.8 

-18°59.0 

5.4 

54.0 

58 

05:36 

06:10 

06:36 

12:44 

13:48 

14:57 

16 

57°00.8 

-6°45.7 

88°04.2 

12.8 

-18°53.5 

5.5 

54.0 

56 

05:22 

05:58 

06:26 

12:58 

13:60 

15:06 

17 

72°00.9 

-6°44.8 

102°36.0 

12.8 

-18°48.0 

5.6 

54.0 

54 

05:11 

05:48 

06:17 

13:09 

14:10 

15:15 

18 

87°01.0 

-6°43.8 

117°07.8 

12.9 

-18°42.3 

5.7 

54.0 

52 

05:00 

05:38 

06:10 

13:20 

14:19 

15:22 

19 

102 °01.2 

-6°42.8 

131°39.7 

12.9 

-18°36.6 

5.8 

54.0 

50 

04:51 

05:30 

06:03 

13:29 

14:27 

15:29 

20 

117°01.3 

-6°41.9 

146°11.6 

12.9 

-18°30.8 

5.9 

54.0 

45 

04:32 

05:12 

05:47 

13:48 

14:44 

15:43 

21 

132°01.4 

-6°40.9 

160°43.6 

13.0 

-18°24.9 

5.9 

54.0 

40 

04:16 

04:58 

05:35 

14:03 

14:58 

15:55 

22 

147°01.6 

-6°40.0 

175° 15.6 

13.0 

-18°18.9 

6.0 

54.0 

35 

04:02 

04:45 

05:24 

14:17 

15:10 

16:05 

23 

162°01.7 

-6°39.0 

189°47.6 

13.0 

-18°12.9 

6.1 

54.0 

30 

03:51 

04:35 

05:15 

14:28 

15:20 

16:13 


SD. — 16.1 

d=1.0 

S.D. = 14.8 

20 

03:31 

04:16 

04:59 

14:47 

15:38 

16:28 


10 

03:13 

04:00 

04:45 

15:04 

15:53 

16:41 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

02:57 

03:45 

04:31 

15:20 

16:08 

16:53 









-10 

02-41 

03-30 

0418 

15:36 

16:22 

17:06 

0 

1 

177°01.8 

192°02.0 

-6°38.0 

-6°37.1 

204° 19.7 
218°51.8 

13.1 

13.1 

-18 u 06.7 

-18°00.5 

6.2 

6.3 

54.0 

54.0 

-20 

02:23 

03:14 

04:04 

15:53 

16:37 

17:18 

2 

207°02.1 

-6°36.1 

233°23.9 

13.1 

-17°54.2 

6.3 

54.0 

-30 

02:03 

02:55 

03:48 

16:12 

16:54 

17:33 

3 

222 °02.2 

-6°35.2 

247°56.1 

13.2 

-17°47.9 

6.4 

54.0 

-35 

01:51 

02:44 

03:38 

16:23 

17:04 

17:41 









-40 

01:38 

02:32 

03:27 

16:36 

17:16 

17:51 

4 

237°02.4 

-6°34.2 

262°28.3 

13.2 

-17°41.4 

6.5 

54.0 

-45 

01:22 

02:17 

03:14 

16:51 

17:29 

18:02 

5 

252°02.5 

-6°33.2 

277°00.5 

13.3 

-17°34.9 

6.6 

54.0 

-50 

01:02 

01:59 

02:59 

17:10 

17:46 

18:16 

6 

267°02.6 

-6°32.3 

291°32.8 

13.3 

-17°28.3 

6.6 

54.0 








7 

282°02.8 

-6°31.3 

306°05.1 

13.3 

-17°21.6 

6.7 

54.0 

-52 

00:53 

01:50 

02:52 

17:19 

17:53 

18:22 

8 

297°02.9 

-6°30.4 

320°37.4 

13.4 

-17° 14.9 

6.8 

54.0 

-54 

00:43 

01:41 

02:43 

17:29 

18:02 

18:29 









-56 

00:31 

01:30 

02:34 

17:40 

18:11 

18:37 

9 

312°03.0 

-6°29.4 

335°09.8 

13.4 

-17°08.0 

6.9 

54.0 

-58 

00:17 

01:17 

02:24 

17:52 

18:22 

18:45 

10 

327°03.2 

-6°28.4 

349°42.2 

13.4 

-17°01.1 

6.9 

54.0 








11 

342° 03.3 

-6°27.5 

4° 14.7 

13.5 

-16°54.1 

7.0 

54.0 

-60 

00:01 

01:03 

02:12 

18:07 

18:35 

18:55 

12 

357°03.4 

-6°26.5 

18°47.2 

13.5 

-16°47.1 

7.1 

54.0 








13 

12°03.6 

-6°25.5 

33°19.7 

13.5 

-16°40.0 

7.2 

54.0 



Sun 



Moon 


14 

27°03.7 

-6°24.6 

47°52.2 

13.6 

-16°32.8 

7.2 

54.0 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

42°03.8 

-6°23.6 

62°24.8 

13.6 

-16°25.5 

7.3 

54.0 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

57°04.0 

-6°22.7 

76°57.5 

13.6 

-16°18.1 

7.4 

54.0 

2 

12:17 

12:11 

12:12 

09:08 

21:32 

26(15%) 

17 

72° 04.1 

-6°21.7 

91°30.1 

13.7 

-16°10.7 

7.4 

54.0 

3 

12:05 

11:59 

12:11 

09:56 

22:19 

27(9%) 

18 

87°04.3 

-6°20.7 

106°02.8 

13.7 

-16°03.2 

7.5 

54.0 

4 

11:53 

11:46 

12:11 

10:42 

23:05 

28(4%) 

19 

102°04.4 

-6°19.8 

120°35.6 

13.7 

-15°55.7 

7.6 

54.0 








20 

117°04.5 

-6°18.8 

135°08.3 

13.8 

-15°48.1 

7.7 

54.0 








21 

132°04.7 

-6° 17.8 

149°41.1 

13.8 

-15°40.4 

7.7 

54.0 








22 

147° 04.8 

-6°16.9 

164° 14.0 

13.9 

-15°32.6 

7.8 

54.0 








23 

162°04.9 

-6°15.9 

178°46.8 

13.9 

-15°24.8 

7.9 

54.0 









SD. —16.1 

d=1.0 

S.D. —14.7 
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March 05, 06 ,07 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

162°27.2 

216°21.8 

-18°42.6 

122°37.6 

16° 14.8 

260°46.5 

-22°35.3 

232°55.8 

-21°47.5 

Alpheratz 

357°39.8 

29°11.6 

1 

177°29.6 

231°21.2 

-18°42.0 

137°38.4 

16° 15.4 

275°48.7 

-22°35.4 

247°58.0 

-21°47.5 

Ankaa 

353° 12.2 

-42° 12.4 

2 

192°32.1 

246° 20.5 

-18°41.5 

152°39.2 

16° 15.9 

290°50.9 

-22°35.4 

263°00.3 

-21°47.4 

Schedar 

349°36.6 

56°38.5 

3 

207° 34.5 

261°19.9 

-18°41.0 

167°40.0 

16° 16.4 

305° 53.1 

-22°35.4 

278°02.5 

-21°47.4 

Diphda 

348°52.2 

-17°53.2 

4 

222°37.0 

276° 19.3 

-18°40.4 

182°40.8 

16° 17.0 

320°55.3 

-22°35.4 

293°04.8 

-21°47.4 

Achernar 

335°24.3 

-57°08.7 

5 

237°39.5 

291°18.7 

-18°39.9 

197°41.6 

16° 17.5 

335°57.4 

-22°35.4 

308°07.0 

-21°47.4 

Hamal 

327°56.6 

23°33.0 

6 

252°41.9 

306° 18.0 

-18°39.3 

212°42.4 

16° 18.0 

350°59.6 

-22°35.4 

323°09.2 

-21°47.3 

Polaris 

316°17.3 

89°20.9 

7 

267° 44.4 

321° 17.4 

-18°38.8 

227°43.2 

16° 18.6 

6 °01.8 

-22°35.5 

338° 11.5 

-21°47.3 

Akamar 

315°15.6 

-40° 14.1 

8 

282°46.9 

336° 16.8 

-18°38.2 

242°44.0 

16°19.1 

21°04.0 

-22°35.5 

353° 13.7 

-21°47.3 

Menkar 

314°11.1 

4°09.6 

9 

297°49.3 

351°16.2 

-18°37.7 

257°44.8 

16° 19.6 

36°06.1 

-22°35.5 

8°16.0 

-21°47.3 

Mirfak 

308°34.9 

49°55.7 

10 

312°51.8 

6°15.6 

-18°37.1 

272°45.6 

16°20.2 

51°08.3 

-22°35.5 

23° 18.2 

-21°47.2 

Aldebaran 

290°44.9 

16°32.7 

11 

327° 54.3 

21°15.0 

-18°36.6 

287°46.4 

16°20.7 

66 ° 10.5 

-22°35.5 

38°20.5 

-21°47.2 

Rigel 

281°08.3 

-8°11.1 

12 

342°56.7 

36° 14.3 

-18°36.0 

302°47.2 

16°21.2 

81° 12.7 

-22°35.5 

53°22.7 

-21°47.2 

Capella 

280°28.6 

46°01.1 

13 

357°59.2 

51°13.7 

-18°35.5 

317°48.0 

16°21.8 

96° 14.9 

-22°35.5 

68°25.0 

-21°47.2 

Bellatrix 

278°27.8 

6 °21.8 

14 

13°01.6 

66°13.1 

-18°34.9 

332°48.9 

16°22.3 

111° 17.0 

-22°35.6 

83°27.2 

-21°47.1 

Elnath 

278°07.6 

28°37.3 

15 

28°04.1 

81°12.5 

-18°34.4 

347°49.7 

16°22.8 

126° 19.2 

-22°35.6 

98°29.5 

-21°47.1 

Alnilam 

275°42.3 

-1° 11.7 

16 

43°06.6 

96°11.9 

-18°33.8 

2°50.5 

16°23.4 

141°21.4 

-22°35.6 

113°31.7 

-21°47.1 

Betelgeuse 

270°57.0 

7°24.4 

17 

58°09.0 

111 °11.2 

-18°33.3 

17°51.3 

16°23.9 

156°23.6 

-22°35.6 

128°33.9 

-21°47.1 

Canopus 

263°54.2 

-52°42.8 

18 

73°11.5 

126° 10.6 

-18°32.7 

32°52.1 

16°24.4 

171°25.8 

-22°35.6 

143°36.2 

-21°47.0 

Sirius 

258°30.0 

-16°44.7 

19 

88 ° 14.0 

141° 10.0 

-18°32.2 

47°52.9 

16°25.0 

186°27.9 

-22°35.6 

158°38.4 

-21°47.0 

Adara 

255°09.3 

-29°00.2 

20 

103° 16.4 

156°09.4 

-18°31.6 

62°53.7 

16°25.5 

201°30.1 

-22°35.6 

173°40.7 

-21°47.0 

Procyon 

244°55.4 

5°10.5 

21 

118° 18.9 

171°08.8 

-18°31.0 

77°54.5 

16°26.0 

216°32.3 

-22°35.7 

188°42.9 

-21°47.0 

Pollux 

243°22.6 

27°58.7 

22 

133°21.4 

186°08.2 

-18°30.5 

92°55.3 

16°26.6 

231°34.5 

-22°35.7 

203°45.2 

-21°46.9 

Avior 

234° 16.0 

-59°34.5 

23 

148°23.8 

201°07.5 

-18°29.9 

107°56.1 

16°27.1 

246° 36.7 

-22°35.7 

218°47.4 

-21°46.9 

Suhail 

222°49.2 

-43°30.8 

Mer. pass.: 13:08 | 

v-0.6 dO.5 

m-4.0 

v0.8 dO.5 ml.2 

v2.2 d-0.0 

m-1.9 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.1 

-69°47.9 


Alphard 

217°52.0 

-8°44.7 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











IT11 hho 


C 1 ° 9 PO 

0 

163 u 26.3 

216“06.9 

-18 u 29.4 

122 u 56.9 

16°27.6 

261 u 38.8 

-22 u 35.7 

233 u 49.7 

-21°46.9 

uuDne 

±yo ‘fo.z 

ionOon o 

Ol 00.0 

1 A O 0"7 O 

1 

178°28.8 

231°06.3 

-18°28.8 

137°57.7 

16°28.2 

276°41.0 

-22°35.7 

248°51.9 

-21°46.9 

Denebola 

182 29.3 

14 2/.8 

2 

193°31.2 

246° 05.7 

-18°28.2 

152°58.5 

16°28.7 

291°43.2 

-22°35.7 

263° 54.2 

-21°46.8 

Gienah 

175°47.9 

1 700 n A o 

-17°38.9 

3 

208°33.7 

261°05.1 

-18°27.7 

167°59.3 

16°29.2 

306°45.4 

-22°35.7 

278°56.4 

-21°46.8 

Acrux 

1/3 U4.3 

-63° 12.1 

4 

223°36.1 

276° 04.5 

-18°27.1 

183°00.1 

16°29.7 

321°47.6 

-22°35.8 

293°58.7 

-21°46.8 

Gacrux 

171°56.0 

1ccoICO 

-57° 13.1 

5 

238°38.6 

291°03.9 

-18°26.5 

198°00.9 

16°30.3 

336°49.8 

-22°35.8 

309°00.9 

-21°46.8 

Alioth 

166 16.8 

55°51.3 

6 

253°41.1 

306°03.2 

-18°26.0 

213°01.7 

16°30.8 

351°51.9 

-22°35.8 

324°03.2 

-21°46.7 

Spica 

158°26.9 

-11°15.6 

a noio n 

7 

268°43.5 

321°02.6 

-18°25.4 

228°02.5 

16°31.3 

6°54.1 

-22°35.8 

339°05.4 

-21°46.7 

Alcaid 

152°55.5 

49 12.9 

8 

283°46.0 

336°02.0 

-18°24.8 

243°03.3 

16°31.9 

21°56.3 

-22°35.8 

354°07.7 

-21°46.7 

Hadar 

148°41.9 

1 A O O rvo “7 

-60°27.6 

9 

298°48.5 

351°01.4 

-18°24.3 

258°04.2 

16°32.4 

36°58.5 

-22°35.8 

9°09.9 

-21°46.7 

Menkent 

148 02.7 

-36°27.7 

mO nc n 

10 

313°50.9 

6 °00.8 

-18°23.7 

273°05.0 

16°32.9 

52°00.7 

-22°35.8 

24° 12.2 

-21°46.6 

Arcturus 

145°51.8 

19 U5.2 

11 

328°53.4 

21 °00.2 

-18°23.1 

288°05.8 

16°33.5 

67°02.9 

-22°35.8 

39° 14.4 

-21°46.6 

Rigil Kent. 

139°46.1 

-60° 54.5 

12 

343°55.9 

35°59.6 

-18°22.5 

303°06.6 

16°34.0 

82°05.1 

-22°35.9 

54° 16.7 

-21°46.6 

Zubenelg. 

137°00.9 

-16°07.2 

13 

358°58.3 

50°58.9 

-18°22.0 

318°07.4 

16°34.5 

97°07.2 

-22°35.9 

69° 18.9 

-21°46.6 

Kochab 

137°19.5 

74° 04.4 

nc ooo n 

14 

14°00.8 

65°58.3 

-18°21.4 

333°08.2 

16°35.0 

112°09.4 

-22°35.9 

84°21.1 

-21°46.5 

Alphecca 

126 U/.6 

i i no m a 

26 38.9 

oc° no o 

15 

29°03.3 

80°57.7 

-18°20.8 

348°09.0 

16°35.6 

127°11.6 

-22°35.9 

99°23.4 

-21°46.5 

Antares 

112 21.4 

-26 28.3 

16 

44°05.7 

95°57.1 

-18°20.2 

3°09.8 

16°36.1 

142° 13.8 

-22°35.9 

114°25.6 

-21°46.5 

Atria 

107°19.8 

i mo no i 

-69°03.3 

1 C O A A O 

17 

59°08.2 

110°56.5 

-18°19.7 

18°10.6 

16°36.6 

157° 16.0 

-22°35.9 

129°27.9 

-21°46.5 

Sa bi k 

102 08.1 

-15 44.8 

07O rvc 0 

18 

74° 10.6 

125°55.9 

-18°19.1 

33° 11.4 

16°37.1 

172° 18.2 

-22°35.9 

144°30.1 

-21°46.4 

Shaula 

96° 16.7 

nco no a 

-37 06.8 

1 nO on “7 

19 

89° 13.1 

140°55.3 

-18°18.5 

48°12.2 

16°37.7 

187° 20.4 

-22°36.0 

159°32.4 

-21°46.4 

Rasalhague 

96 02.9 

nn° a a c 

12 32.7 

0nn n 

20 

104° 15.6 

155°54.7 

-18°17.9 

63°13.0 

16°38.2 

202 °22.6 

-22°36.0 

174°34.6 

-21°46.4 

Eta min 

9U 44.5 

51 29.U 

21 

119° 18.0 

170°54.1 

-18°17.3 

78° 13.8 

16°38.7 

217°24.7 

-22°36.0 

189°36.9 

-21°46.4 

Kaus Aust. 

83°38.8 

ono oc c 

-34°22.3 

ooo >17 n 

22 

134°20.5 

185°53.4 

-18°16.8 

93°14.6 

16°39.3 

232°26.9 

-22°36.0 

204°39.1 

-21°46.3 

Vega 

80 36.5 

38 4/.9 

23 

149°23.0 

200°52.8 

-18°16.2 

108° 15.4 

16°39.8 

247° 29.1 

-22°36.0 

219°41.4 

-21°46.3 

Nunki 

Altair 

75°53.7 

62°04.7 

-26° 16.2 
8°55.0 

Mer.pass.:13:04 | 

v-0.6 dO.6 

m-4.0 

v0.8 dO.5 ml.2 

v2.2 d-0.0 

m-1.9 

v2.2 dO.O m0.6 

Peacock 

53°13.6 

-56°40.2 





















Deneb 

49°29.2 

45°20.7 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.6 

9°57.6 

0 

164 u 25.4 

215°52.2 

-18 u 15.6 

123° 16.2 

16 u 40.3 

262°31.3 

-22 u 36.0 

234 u 43.6 

-21°46.3 

Alnair 

27°39.3 

-46°52.1 

1 

179°27.9 

230°51.6 

-18°15.0 

138° 17.0 

16°40.8 

277° 33.5 

-22°36.0 

249°45.9 

-21°46.3 

Fomalhaut 

15°20.1 

-29°31.4 

2 

194°30.4 

245°51.0 

-18° 14.4 

153° 17.8 

16°41.4 

292°35.7 

-22°36.1 

264°48.1 

-21°46.2 

Scheat 

13°50.0 

28°11.0 

3 

209°32.8 

260°50.4 

-18°13.8 

168°18.6 

16°41.9 

307° 37.9 

-22°36.1 

279°50.4 

-21°46.2 

Markab 

13°34.8 

15°18.3 

4 

224° 35.3 

275°49.8 

-18°13.3 

183° 19.4 

16°42.4 

322°40.1 

-22°36.1 

294°52.7 

-21°46.2 

2019/3/5 

SHA 

Mer.pass 

5 

239°37.7 

290°49.2 

-18°12.7 

198°20.2 

16°42.9 

337°42.3 

-22°36.1 

309° 54.9 

-21°46.2 

J .z) O j J 

53°54 6 

09:35 

6 

254°40.2 

305°48.6 

-18°12.1 

213°21.0 

16°43.4 

352°44.4 

-22°36.1 

324° 57.2 

-21°46.1 

Mars 

320° 10.4 

15:49 

7 

269°42.7 

320°48.0 

-18°11.5 

228°21.8 

16°44.0 

7°46.6 

-22°36.1 

339°59.4 

-21°46.1 

J u piter 

98° 19.4 

06:36 

8 

284°45.1 

335°47.4 

-18°10.9 

243°22.6 

16°44.5 

22°48.8 

-22°36.1 

355°01.7 

-21°46.1 

Saturn 

70°28.6 

08:27 

9 

299°47.6 

350°46.8 

-18°10.3 

258°23.4 

16°45.0 

37°51.0 

-22°36.1 

10°03.9 

-21°46.1 




10 

314°50.1 

5°46.2 

-18°09.7 

273°24.2 

16°45.5 

52°53.2 

-22°36.2 

25°06.2 

-21°46.0 

2019/3/6 

SHA 

Mer.pass 

11 

329°52.5 

20°45.5 

-18°09.1 

288°25.0 

16°46.1 

67° 55.4 

-22°36.2 

40°08.4 

-21°46.0 

Venus 

52°40.6 

09:36 

12 

344° 55.0 

35°44.9 

-18°08.5 

303°25.8 

16°46.6 

82°57.6 

-22°36.2 

55° 10.7 

-21°46.0 

Mars 

319°30.6 

15:47 

13 

359°57.5 

50°44.3 

-18°07.9 

318°26.6 

16°47.1 

97°59.8 

-22°36.2 

70° 12.9 

-21°46.0 

Jupiter 

98°12.6 

06:32 

14 

14°59.9 

65°43.7 

-18°07.3 

333°27.4 

16°47.6 

113°02.0 

-22°36.2 

85° 15.2 

-21°45.9 

Saturn 

70°23.4 

08:23 

15 

30°02.4 

80°43.1 

-18°06.7 

348°28.2 

16°48.2 

128°04.2 

-22°36.2 

100° 17.4 

-21°45.9 

2019/3/7 

SHA 

Mer.pass 

16 

45°04.9 

95°42.5 

-18°06.1 

3°29.0 

16°48.7 

143°06.4 

-22°36.2 

115°19.7 

-21°45.9 

Venus 

51°26.8 

09:37 

17 

60°07.3 

110°41.9 

-18°05.5 

18°29.8 

16°49.2 

158°08.6 

-22°36.3 

130°21.9 

-21°45.9 

Mars 

318°50.8 

15:46 

18 

75°09.8 

125°41.3 

-18°04.9 

33°30.6 

16°49.7 

173° 10.8 

-22°36.3 

145°24.2 

-21°45.8 

Jupiter 

98°05.9 

06:29 

19 

90° 12.2 

140°40.7 

-18°04.3 

48°31.4 

16°50.2 

188° 13.0 

-22°36.3 

160°26.4 

-21°45.8 

Saturn 

70°18.2 

08:20 

20 

105° 14.7 

155°40.1 

-18°03.7 

63°32.2 

16°50.8 

203° 15.2 

-22°36.3 

175°28.7 

-21°45.8 

1 Horizontal naralax 


21 

120° 17.2 

170°39.5 

-18°03.1 

78°33.0 

16°51.3 

218° 17.3 

-22°36.3 

190°30.9 

-21°45.8 


r 

Venus: 

0.1 

22 

135° 19.6 

185°38.9 

-18°02.5 

93°33.8 

16°51.8 

233° 19.5 

-22°36.3 

205°33.2 

-21°45.7 


Mars: 

0.1 

23 

150°22.1 

200°38.3 

-18°01.9 

108°34.6 

16°52.3 

248°21.7 

-22°36.3 

220°35.4 

-21°45.7 




Mer.pass.:13:00 | 

< 

o 

Q_ 

o 

CTi 

m-3.9 

v0.8 dO.5 ml.2 

v2.2 d-0.0 

m-1.9 

v2.3 dO.O m0.6 
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2019 March 05 to Mar. 07 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

177 u 05.1 

-6°14.9 

193 u 19.7 

13.9 

-15 u 16.9 

7.9 

54.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

192°05.2 

-6° 14.0 

207° 52.7 

14.0 

-15°09.0 

8.0 

54.0 

72 

04:46 

06:05 

07:12 

17:12 

18:20 

19:40 

2 

207°05.3 

-6° 13.0 

222°25.6 

14.0 

-15°00.9 

8.1 

54.0 

70 

04:54 

06:05 

07:05 

17:19 

18:20 

19:32 

3 

222°05.5 

-6°12.1 

236°58.6 

14.0 

-14°52.8 

8.1 

54.0 

68 

04:60 

06:04 

06:60 

17:24 

18:20 

19:25 

4 

237°05.6 

-6° 11.1 

251°31.7 

14.1 

-14°44.7 

8.2 

54.0 

66 

05:05 

06:04 

06:55 

17:29 

18:20 

19:20 

5 

252°05.8 

-6° 10.1 

266° 04.7 

14.1 

-14°36.5 

8.2 

54.0 

64 

05:09 

06:04 

06:51 

17:33 

18:20 

19:16 

6 

267°05.9 

-6°09.2 

280°37.8 

14.1 

-14°28.2 

8.3 

54.0 

62 

05:12 

06:04 

06:48 

17:36 

18:21 

19:12 

7 

282°06.0 

-6°08.2 

295° 11.0 

14.1 

-14°19.9 

8.4 

54.0 

60 

05:15 

06:03 

06:45 

17:39 

18:21 

19:09 

8 

297° 06.2 

-6°07.2 

309° 44.1 

14.2 

-14°11.5 

8.4 

54.0 

58 

05:18 

06:03 

06:42 

17:42 

18:21 

19:06 

9 

312°06.3 

-6°06.3 

324° 17.3 

14.2 

-14°03.0 

8.5 

54.0 

56 

05:20 

06:03 

06:40 

17:44 

18:21 

19:04 

10 

327°06.5 

-6°05.3 

338°50.5 

14.2 

-13°54.5 

8.6 

54.0 

54 

05:21 

06:02 

06:38 

17:46 

18:21 

19:02 

11 

342°06.6 

-6°04.3 

353°23.8 

14.3 

-13°45.9 

8.6 

54.0 

52 

05:23 

06:02 

06:36 

17:48 

18:22 

19:01 

12 

357°06.7 

-6°03.4 

7°57.1 

14.3 

-13°37.2 

8.7 

54.0 

50 

05:24 

06:02 

06:34 

17:50 

18:22 

18:60 

13 

12°06.9 

-6°02.4 

22°30.4 

14.3 

-13°28.5 

8.7 

54.0 

45 

05:27 

06:00 

06:30 

17:54 

18:23 

18:57 

14 

27°07.0 

-6°01.4 

37°03.7 

14.4 

-13°19.8 

8.8 

54.0 

40 

05:28 

05:59 

06:26 

17:57 

18:24 

18:55 

15 

42°07.1 

-6°00.5 

51°37.1 

14.4 

-13°11.0 

8.8 

54.0 

35 

05:29 

05:58 

06:23 

17:60 

18:25 

18:54 

16 

57°07.3 

-5°59.5 

66°10.5 

14.4 

-13°02.1 

8.9 

54.0 

30 

05:29 

05:57 

06:21 

18:02 

18:26 

18:54 

17 

72°07.4 

-5°58.5 

80°44.0 

14.4 

-12°53.2 

9.0 

54.0 

20 

05:29 

05:54 

06:16 

18:07 

18:29 

18:54 

18 

87°07.6 

-5°57.6 

95°17.4 

14.5 

-12°44.2 

9.0 

54.0 

10 

05:27 

05:51 

06:12 

18:11 

18:32 

18:56 

19 

102°07.7 

-5°56.6 

109°50.9 

14.5 

-12°35.1 

9.1 

54.0 

0 

05:23 

05:47 

06:08 

18:15 

18:35 

18:59 

20 

117°07.8 

-5°55.6 

124° 24.4 

14.5 

-12°26.1 

9.1 

54.0 

-10 

05:18 

05:43 

06:04 

18:19 

18:40 

19:04 

21 

132°08.0 

-5°54.7 

138°58.0 

14.6 

-12°16.9 

9.2 

54.0 

-20 

05:11 

05:37 

05:59 

18:23 

18:45 

19:11 

22 

147°08.1 

-5°53.7 

153°31.6 

14.6 

-12°07.7 

9.2 

54.1 

-30 

05:02 

05:30 

05:54 

18:28 

18:52 

19:20 

23 

162°08.3 

-5°52.7 

168°05.2 

14.6 

-11°58.5 

9.3 

54.1 

-35 

04:55 

05:25 

05:51 

18:31 

18:57 

19:27 


SD.—16.1 

d=1.0 

S.D. —14.7 

-40 

04:48 

05:20 

05:48 

18:34 

19:02 

19:34 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:38 

04:25 

04:19 

04:13 

04:05 

03:56 

03:46 

05:14 

05:05 

05:02 

04:57 

04:52 

04:47 

04:41 

05:43 

05:38 

05:36 

05:34 

05:31 

05:28 

05:24 

18:38 

18:43 

18:45 

18:48 

18:51 

18:54 

18:57 

19:08 

19:16 

19:20 

19:24 

19:29 

19:34 

19:40 

19:44 

19:56 

20:02 

20:08 

20:16 

20:24 

20:35 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

177°08.4 
192°08.6 
207° 08.7 
222°08.8 
237° 09.0 

-5°51.8 

-5°50.8 

-5°49.8 

-5°48.9 

-5°47.9 

182°38.8 
197° 12.4 
211°46.1 
226° 19.8 
240° 53.6 

14.6 

14.7 
14.7 
14.7 
14.7 

-11°49.2 

-11°39.8 

-11°30.4 

-11°20.9 

-11°11.4 

9.3 

9.4 

9.4 

9.5 
9.5 

54.1 

54.1 

54.1 

54.1 

54.1 









5 

252°09.1 

-5°46.9 

255°27.3 

14.8 

-11°01.9 

9.6 

54.1 








6 

267° 09.3 

-5°45.9 

270°01.1 

14.8 

-10°52.3 

9.6 

54.1 



Moonrise 



Moonset 


7 

282°09.4 

-5°45.0 

284° 34.9 

14.8 

-10°42.6 

9.7 

54.1 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

297° 09.5 

-5°44.0 

299°08.7 

14.8 

-10°32.9 

9.7 

54.1 

72 

08:46 

08:24 

08:08 

14:25 

16:17 

18:03 

9 

312°09.7 

-5°43.0 

313°42.6 

14.9 

-10°23.2 

9.8 

54.1 

70 

08:18 

08:08 

07:59 

14:51 

16:32 

18:10 

10 

327°09.8 

-5° 42.1 

328° 16.4 

14.9 

-10° 13.4 

9.8 

54.1 

68 

07:57 

07:54 

07:51 

15:11 

16:44 

18:15 

11 

342° 10.0 

-5°41.1 

342°50.3 

14.9 

-10°03.6 

9.9 

54.1 

66 

07:40 

07:43 

07:45 

15:27 

16:54 

18:20 

12 

357°10.1 

-5°40.1 

357° 24.2 

14.9 

-9°53.7 

9.9 

54.1 

64 

07:27 

07:34 

07:39 

15:40 

17:02 

18:24 

13 

12°10.3 

-5°39.2 

11°58.2 

14.9 

-9°43.8 

9.9 

54.2 

62 

07:15 

07:26 

07:35 

15:51 

17:09 

18:27 

14 

27°10.4 

-5°38.2 

26°32.1 

15.0 

-9°33.8 

10.0 

54.2 

60 

07:05 

07:19 

07:31 

15:60 

17:15 

18:30 

15 

42°10.6 

-5°37.2 

41°06.1 

15.0 

-9°23.8 

10.0 

54.2 

58 

06:56 

07:13 

07:27 

16:08 

17:20 

18:33 

16 

57°10.7 

-5°36.3 

55°40.1 

15.0 

-9° 13.8 

10.1 

54.2 

56 

06:49 

07:08 

07:24 

16:15 

17:25 

18:35 

17 

72°10.8 

-5°35.3 

70° 14.1 

15.0 

-9°03.7 

10.1 

54.2 

54 

06:42 

07:03 

07:21 

16:21 

17:29 

18:37 

18 

87°11.0 

-5°34.3 

84°48.1 

15.0 

-8°53.6 

10.1 

54.2 

52 

06:36 

06:58 

07:18 

16:27 

17:33 

18:39 

19 

102 °11.1 

-5°33.3 

99°22.2 

15.1 

-8°43.4 

10.2 

54.2 

50 

06:30 

06:54 

07:16 

16:32 

17:36 

18:41 

20 

117°11.3 

-5°32.4 

113°56.2 

15.1 

-8°33.2 

10.2 

54.2 

45 

06:18 

06:46 

07:11 

16:43 

17:44 

18:45 

21 

132°11.4 

-5°31.4 

128°30.3 

15.1 

-8°23.0 

10.3 

54.2 

40 

06:08 

06:38 

07:06 

16:52 

17:50 

18:48 

22 

147°11.6 

-5°30.4 

143° 04.4 

15.1 

-8°12.7 

10.3 

54.2 

35 

05:60 

06:32 

07:02 

16:60 

17:55 

18:50 

23 

162°11.7 

-5°29.5 

157° 38.5 

15.1 

-8°02.4 

10.3 

54.2 

30 

05:52 

06:26 

06:59 

17:07 

17:60 

18:53 


SD. —16.1 

d=1.0 

S.D. —14.7 

20 

05:39 

06:17 

06:53 

17:18 

18:08 

18:57 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:27 

05:17 

05:06 

04:54 

04:41 

04:33 

04:24 

04:14 

04:01 

03:56 

03:49 

03:42 

03:34 

03:24 

06:08 

06:00 

05:52 

05:44 

05:34 

05:28 

05:22 

05:14 

05:05 

05:01 

04:56 

04:51 

04:45 

04:39 

06:48 

06:43 

06:38 

06:33 

06:27 

06:24 

06:20 

06:15 

06:10 

06:07 

06:04 

06:01 

05:58 

05:54 

17:28 

17:38 

17:47 

17:57 

18:09 

18:15 

18:23 

18:31 

18:41 

18:46 

18:51 

18:57 

19:04 

19:11 

18:15 

18:21 

18:27 

18:34 

18:42 

18:46 

18:51 

18:57 

19:04 

19:07 

19:11 

19:15 

19:19 

19:24 

19:00 

19:04 

19:07 

19:10 

19:14 

19:16 

19:19 

19:22 

19:25 

19:27 

19:28 

19:30 

19:32 

19:35 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

177 u 11.9 
192°12.0 
207° 12.2 
222°12.3 
237° 12.4 
252°12.6 
267° 12.7 
282°12.9 
297° 13.0 
312°13.2 
327° 13.3 
342° 13.5 

-5°28.5 
-5°27.5 
-5°26.5 
-5°25.6 
-5°24.6 
-5°23.6 
-5°22.7 
-5°21.7 
-5°20.7 
-5° 19.7 
-5° 18.8 
-5° 17.8 

172 u 12.6 
186°46.8 
201°20.9 
215°55.1 
230° 29.3 
245°03.5 
259°37.7 
274° 11.9 
288°46.1 
303°20.4 
317°54.6 
332°28.9 

15.1 

15.1 

15.2 
15.2 
15.2 
15.2 
15.2 
15.2 
15.2 

15.2 

15.3 
15.3 

-7°52.0 
-7°41.7 
-7°31.2 
-7°20.8 
-7° 10.3 
-6°59.8 
-6°49.2 
-6°38.6 
-6°28.0 
-6° 17.4 
-6°06.7 
-5°56.0 

10.4 

10.4 

10.4 

10.5 
10.5 

10.5 

10.6 
10.6 
10.6 
10.7 
10.7 
10.7 

54.2 

54.3 
54.3 
54.3 
54.3 
54.3 
54.3 
54.3 
54.3 
54.3 

54.3 

54.4 








12 

357° 13.6 

-5° 16.8 

347° 03.1 

15.3 

-5°45.3 

10.7 

54.4 








13 

12°13.8 

-5° 15.9 

1°37.4 

15.3 

-5°34.5 

10.8 

54.4 



Sun 



Moon 


14 

27°13.9 

-5° 14.9 

16°11.7 

15.3 

-5°23.7 

10.8 

54.4 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

42°14.1 

-5° 13.9 

30°46.0 

15.3 

-5° 12.9 

10.8 

54.4 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

57° 14.2 

-5° 12.9 

45°20.3 

15.3 

-5°02.1 

10.8 

54.4 

5 

11:40 

11:33 

12:11 

11:27 

23:49 

29(1%) 

17 

72°14.4 

-5° 12.0 

59°54.5 

15.3 

-4°51.2 

10.9 

54.4 

6 

11:26 

11:19 

12:11 

12:10 

00:32 

30(0%) 

18 

87° 14.5 

-5° 11.0 

74° 28.8 

15.3 

-4° 40.3 

10.9 

54.4 

7 

11:12 

11:05 

12:11 

12:53 

00:32 

1 (1%) 

19 

102° 14.7 

-5°10.0 

89°03.2 

15.3 

-4°29.4 

10.9 

54.4 








20 

117°14.8 

-5°09.0 

103°37.5 

15.3 

-4° 18.5 

10.9 

54.5 








21 

132°15.0 

-5°08.1 

118° 11.8 

15.3 

-4°07.6 

11.0 

54.5 








22 

147°15.1 

-5°07.1 

132°46.1 

15.3 

-3°56.6 

11.0 

54.5 








23 

162°15.3 

-5°06.1 

147°20.4 

15.3 

-3°45.6 

11.0 

54.5 









SD.—16.1 

d=1.0 

S.D. = 14.8 
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March 08, 09 ,10 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

165° 24.6 

215°37.7 

-18°01.3 

123°35.4 

16°52.8 

263°23.9 

-22°36.3 

235°37.7 

-21°45.7 

Alpheratz 

357°39.8 

29°11.6 

1 

180° 27.0 

230°37.1 

-18°00.7 

138° 36.2 

16°53.4 

278°26.1 

-22°36.4 

250°40.0 

-21°45.7 

Ankaa 

353° 12.2 

-42° 12.4 

2 

195°29.5 

245°36.5 

-18°00.1 

153°37.0 

16°53.9 

293°28.3 

-22°36.4 

265°42.2 

-21°45.6 

Schedar 

349°36.6 

56°38.5 

3 

210°32.0 

260°35.9 

-17°59.5 

168°37.8 

16°54.4 

308°30.5 

-22°36.4 

280°44.5 

-21°45.6 

Diphda 

348°52.2 

-17°53.2 

4 

225° 34.4 

275°35.3 

-17°58.9 

183°38.6 

16°54.9 

323°32.7 

-22°36.4 

295°46.7 

-21°45.6 

Achernar 

335°24.3 

-57°08.7 

5 

240° 36.9 

290°34.7 

-17°58.3 

198° 39.4 

16°55.4 

338°34.9 

-22°36.4 

310°49.0 

-21°45.6 

Hamal 

327°56.6 

23°33.0 

6 

255°39.3 

305° 34.1 

-17°57.7 

213° 40.2 

16°56.0 

353°37.1 

-22°36.4 

325°51.2 

-21°45.5 

Polaris 

316°18.7 

89°20.8 

7 

270°41.8 

320°33.5 

-17°57.1 

228° 41.0 

16°56.5 

8°39.3 

-22°36.4 

340°53.5 

-21°45.5 

Akamar 

315°15.6 

-40° 14.1 

8 

285°44.3 

335°32.9 

-17°56.4 

243° 41.8 

16°57.0 

23°41.5 

-22°36.4 

355°55.7 

-21°45.5 

Menkar 

314°11.1 

4°09.6 

9 

300°46.7 

350°32.3 

-17°55.8 

258° 42.6 

16°57.5 

38°43.7 

-22°36.5 

10°58.0 

-21°45.5 

Mirfak 

308°35.0 

49°55.7 

10 

315°49.2 

5°31.7 

-17°55.2 

273° 43.4 

16°58.0 

53°45.9 

-22°36.5 

26°00.2 

-21°45.4 

Aldebaran 

290°44.9 

16°32.7 

11 

330°51.7 

20°31.1 

-17°54.6 

288° 44.2 

16°58.5 

68°48.1 

-22°36.5 

41°02.5 

-21°45.4 

Rigel 

281°08.3 

-8°11.1 

12 

345° 54.1 

35°30.5 

-17°54.0 

303° 45.0 

16° 59.1 

83°50.3 

-22°36.5 

56°04.8 

-21°45.4 

Capella 

280°28.7 

46°01.1 

13 

0°56.6 

50°29.9 

-17°53.4 

318° 45.8 

16°59.6 

98°52.5 

-22°36.5 

71°07.0 

-21°45.4 

Bellatrix 

278°27.8 

6 °21.8 

14 

15°59.1 

65°29.3 

-17°52.7 

333° 46.6 

17° 00.1 

113°54.7 

-22°36.5 

86°09.3 

-21°45.3 

Elnath 

278°07.7 

28°37.3 

15 

31°01.5 

80°28.7 

-17°52.1 

348° 47.4 

17° 00.6 

128°56.9 

-22°36.5 

101°11.5 

-21°45.3 

Alnilam 

275°42.4 

-1° 11.7 

16 

46° 04.0 

95°28.1 

-17°51.5 

3° 48.2 

17°01.1 

143°59.1 

-22°36.6 

116°13.8 

-21°45.3 

Betelgeuse 

270°57.0 

7°24.4 

17 

61°06.5 

110°27.5 

-17°50.9 

18° 49.0 

17°01.6 

159°01.3 

-22°36.6 

131°16.0 

-21°45.3 

Canopus 

263°54.2 

-52°42.8 

18 

76°08.9 

125°26.9 

-17°50.3 

33° 49.8 

17° 02.2 

174°03.5 

-22°36.6 

146° 18.3 

-21°45.2 

Sirius 

258°30.1 

-16°44.7 

19 

91° 11.4 

140°26.3 

-17°49.6 

48° 50.6 

17° 02.7 

189°05.7 

-22°36.6 

161°20.5 

-21°45.2 

Adara 

255°09.3 

-29°00.2 

20 

106° 13.8 

155°25.7 

-17°49.0 

63°51.4 

17° 03.2 

204°07.9 

-22°36.6 

176°22.8 

-21°45.2 

Procyon 

244°55.4 

5°10.5 

21 

121° 16.3 

170°25.1 

-17°48.4 

78°52.2 

17° 03.7 

219°10.1 

-22°36.6 

191°25.1 

-21°45.2 

Pollux 

243°22.6 

27°58.7 

22 

136° 18.8 

185°24.5 

-17°47.8 

93°53.0 

17° 04.2 

234° 12.3 

-22°36.6 

206°27.3 

-21°45.1 

Avior 

234° 16.0 

-59°34.5 

23 

151°21.2 

200°23.9 

-17°47.1 

108°53.8 

17° 04.7 

249° 14.5 

-22°36.6 

221°29.6 

-21°45.1 

Suhail 

222°49.2 

-43°30.8 

Mer. 

pass.:12:56 
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Miaplacidus 

221°38.1 

-69°47.9 


Alphard 

217°52.0 

-8°44.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











n i ihho 


C1 0 90Q 

0 

166°23.7 

215 u 23.3 

-17 u 46.5 

123 u 54.6 

17° 05.2 

264 u 16.7 

-22 u 36.7 

236 u 31.8 

-21°45.1 

uuDne 

±yo ‘to.z 

ionOon o 

oi jo.y 

1 A O 0“7 n 

1 

181°26.2 

230°22.7 

-17°45.9 

138°55.3 

17° 05.8 

279° 18.9 

-22°36.7 

251°34.1 

-21°45.1 

Denebola 

182 2y.3 

14 2/.y 

2 

196°28.6 

245°22.1 

-17°45.3 

153°56.1 

17° 06.3 

294°21.1 

-22°36.7 

266°36.3 

-21°45.0 

Gienah 

175°47.9 

1 700 n A o 

-17°38.9 

COOlOo 

3 

211°31.1 

260°21.5 

-17°44.6 

168°56.9 

17° 06.8 

309°23.3 

-22°36.7 

281°38.6 

-21°45.0 

Acrux 

1/3 04.3 

-63 12.2 

4 

226° 33.6 

275°20.9 

-17°44.0 

183°57.7 

17° 07.3 

324°25.5 

-22°36.7 

296°40.9 

-21°45.0 

Gacrux 

171°56.0 

1 CfiO ICO 

-57° 13.1 

5 

241°36.0 

290°20.3 

-17°43.4 

198°58.5 

17° 07.8 

339°27.8 

-22°36.7 

311°43.1 

-21°45.0 

Alioth 

166 16.8 

55°51.3 

6 

256° 38.5 

305° 19.7 

-17°42.7 

213°59.3 

17° 08.3 

354°30.0 

-22°36.7 

326°45.4 

-21°44.9 

Spica 

158°26.9 

-11°15.6 

/inOio n 

7 

271°40.9 

320°19.1 

-17°42.1 

229°00.1 

17° 08.8 

9°32.2 

-22°36.7 

341°47.6 

-21°44.9 

Alcaid 

152°55.4 

49 13.0 

8 

286°43.4 

335°18.5 

-17°41.5 

244° 00.9 

17° 09.3 

24°34.4 

-22°36.8 

356°49.9 

-21°44.9 

Hadar 

148°41.9 

1 A O O AO “7 

-60°27.6 

9 

301°45.9 

350°17.9 

-17°40.8 

259°01.7 

17° 09.9 

39°36.6 

-22°36.8 

11°52.1 

-21°44.9 

Menkent 

148 02.7 

-36°27.7 

mO nc o 

10 

316°48.3 

5°17.4 

-17°40.2 

274° 02.5 

17° 10.4 

54°38.8 

-22°36.8 

26°54.4 

-21°44.8 

Arcturus 

145°51.8 

19 05.2 

11 

331°50.8 

20°16.8 

-17°39.6 

289°03.3 

17° 10.9 

69°41.0 

-22°36.8 

41°56.7 

-21°44.8 

Rigil Kent. 

139°46.1 

-60° 54.5 

12 

346° 53.3 

35°16.2 

-17°38.9 

304° 04.1 

17° 11.4 

84°43.2 

-22°36.8 

56°58.9 

-21°44.8 

Zubenelg. 

137°00.9 

-16°07.2 

13 

1°55.7 

50°15.6 

-17°38.3 

319°04.9 

17° 11.9 

99°45.4 

-22°36.8 

72°01.2 

-21°44.8 

Kochab 

137°19.5 

1 AC O a “7 tz 

74° 04.4 

o£O oo n 

14 

16°58.2 

65°15.0 

-17°37.7 

334° 05.7 

17° 12.4 

114°47.6 

-22°36.8 

87°03.4 

-21°44.7 

Alphecca 

126 07.6 

i i no oi a 

26 38.9 

ocOooo 

15 

32°00.7 

80° 14.4 

-17°37.0 

349° 06.5 

17° 12.9 

129°49.8 

-22°36.8 

102°05.7 

-21°44.7 

Antares 

112 21.4 

-26 28.3 

16 

47° 03.1 

95°13.8 

-17°36.4 

4°07.3 

17° 13.4 

144°52.0 

-22°36.8 

117°08.0 

-21°44.7 

Atria 

107° 19.7 

inoo ao i 

-69°03.3 

1 C O A A O 

17 

62°05.6 

110°13.2 

-17°35.7 

19°08.1 

17° 13.9 

159°54.2 

-22°36.9 

132° 10.2 

-21°44.7 

Sa bi k 

102 08.1 

-15 44.8 

070AC O 

18 

77°08.1 

125°12.6 

-17°35.1 

34°08.9 

17° 14.5 

174°56.4 

-22°36.9 

147° 12.5 

-21°44.6 

Shaula 

96° 16.7 

ac o ao n 

-37 06.8 

1 O O OO “7 

19 

92° 10.5 

140° 12.0 

-17°34.4 

49°09.7 

17° 15.0 

189°58.7 

-22°36.9 

162° 14.7 

-21°44.6 

Rasalhague 

96 02.9 

nn ®a a a 

12 32.7 

0 An n 

20 

107° 13.0 

155°11.4 

-17°33.8 

64° 10.5 

17° 15.5 

205°00.9 

-22°36.9 

177° 17.0 

-21°44.6 

Eta min 

90 44.4 

51 29.0 

21 

122° 15.4 

170°10.9 

-17°33.2 

79° 11.2 

17° 16.0 

220°03.1 

-22°36.9 

192° 19.3 

-21°44.6 

Kaus Aust. 

83°38.8 

ono oc c 

-34°22.3 

ooo 47 n 

22 

137° 17.9 

185°10.3 

-17°32.5 

94° 12.0 

17° 16.5 

235°05.3 

-22°36.9 

207°21.5 

-21°44.5 

Vega 

80 36.5 

38 4/.9 

23 

152°20.4 

200°09.7 

-17°31.9 

109° 12.8 

17° 17.0 

250°07.5 

-22°36.9 

222°23.8 

-21°44.5 

Nunki 

Altair 

75°53.7 

62°04.7 

-26° 16.2 
8°55.0 

Mer. 
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Peacock 

53°13.5 

-56°40.2 





















Deneb 

49°29.2 

45°20.7 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.6 

9°57.6 

0 

167° 22.8 

215“09.1 

-17 u 31.2 

124 u 13.6 

17 u 17.5 

265 u 09.7 

-22 u 36.9 

237 u 26.0 

-21°44.5 

Alnair 

27°39.3 

-46°52.1 

1 

182°25.3 

230°08.5 

-17°30.6 

139° 14.4 

17° 18.0 

280°11.9 

-22°37.0 

252°28.3 

-21°44.5 

Fomalhaut 

15°20.1 

-29°31.4 

2 

197°27.8 

245° 07.9 

-17°29.9 

154° 15.2 

17° 18.5 

295°14.1 

-22°37.0 

267°30.6 

-21°44.5 

Scheat 

13°50.0 

28°11.0 

3 

212°30.2 

260°07.3 

-17°29.3 

169° 16.0 

17° 19.0 

310°16.3 

-22°37.0 

282°32.8 

-21°44.4 

Markab 

13°34.8 

15°18.3 

4 

227° 32.7 

275°06.7 

-17°28.6 

184° 16.8 

17° 19.5 

325°18.5 

-22°37.0 

297°35.1 

-21°44.4 

2019 / 3/8 

SHA 

Mer.pass 

5 

242° 35.2 

290°06.1 

-17°28.0 

199° 17.6 

17° 20.0 

340°20.8 

-22°37.0 

312°37.3 

-21°44.4 


50°13.1 

09:38 

6 

257°37.6 

305°05.6 

-17°27.3 

214° 18.4 

17° 20.6 

355°23.0 

-22°37.0 

327°39.6 

-21°44.4 

Mars 

318°10 8 

15:45 

7 

272°40.1 

320°05.0 

-17°26.7 

229° 19.2 

17°21.1 

10°25.2 

-22°37.0 

342°41.9 

-21°44.3 

J u piter 

Jiu ly.u 

97° 59.4 

06:25 

8 

287°42.5 

335°04.4 

-17°26.0 

244° 20.0 

17°21.6 

25°27.4 

-22°37.0 

357°44.1 

-21°44.3 

Saturn 

70°13.1 

08:16 

9 

302°45.0 

350°03.8 

-17°25.4 

259° 20.8 

17° 22.1 

40°29.6 

-22°37.0 

12°46.4 

-21°44.3 




10 

317°47.5 

5°03.2 

-17°24.7 

274°21.6 

17° 22.6 

55°31.8 

-22°37.1 

27°48.6 

-21°44.3 

2019/3/9 

SHA 

Mer.pass 

11 

332°49.9 

20 °02.6 

-17°24.0 

289° 22.3 

17° 23.1 

70°34.0 

-22°37.1 

42°50.9 

-21°44.2 

Venus 

48°59.6 

09:39 

12 

347° 52.4 

35°02.0 

-17°23.4 

304° 23.1 

17° 23.6 

85°36.3 

-22°37.1 

57°53.2 

-21°44.2 

Mars 

317°30.9 

15:44 

13 

2°54.9 

50°01.5 

-17°22.7 

319°23.9 

17°24.1 

100°38.5 

-22°37.1 

72°55.4 

-21°44.2 

Jupiter 

97°53.0 

06:22 

14 

17°57.3 

65°00.9 

-17°22.1 

334° 24.7 

17° 24.6 

115°40.7 

-22°37.1 

87°57.7 

-21°44.2 

Saturn 

70°08.1 

08:13 

15 

32°59.8 

80°00.3 

-17°21.4 

349° 25.5 

17° 25.1 

130°42.9 

-22°37.1 

102°59.9 

-21°44.1 

2019/3/1 

SHA 

Mer.pass 

16 

48°02.3 

94°59.7 

-17°20.7 

4°26.3 

17° 25.6 

145°45.1 

-22°37.1 

118°02.2 

-21°44.1 

Venus 

47°46.2 

09:40 

17 

63°04.7 

109°59.1 

-17°20.1 

19°27.1 

17° 26.1 

160°47.3 

-22°37.1 

133°04.5 

-21°44.1 

Mars 

316°50.8 

15:42 

18 

78°07.2 

124°58.5 

-17°19.4 

34° 27.9 

17° 26.6 

175°49.5 

-22°37.2 

148°06.7 

-21°44.1 

Jupiter 

97°46.9 

06:18 

19 

93°09.7 

139°57.9 

-17°18.8 

49° 28.7 

17°27.1 

190°51.8 

-22°37.2 

163°09.0 

-21°44.0 

Saturn 

70°03.2 

08:09 

20 

108° 12.1 

154°57.4 

-17°18.1 

64° 29.5 

17°27.6 

205°54.0 

-22°37.2 

178°11.3 

-21°44.0 

1 Horizontal oaralax 


21 

123° 14.6 

169°56.8 

-17° 17.4 

79° 30.3 

17° 28.1 

220°56.2 

-22°37.2 

193° 13.5 

-21°44.0 


r 

Venus: 

0.1 

22 

138° 17.0 

184°56.2 

-17°16.8 

94°31.0 

17° 28.6 

235°58.4 

-22°37.2 

208° 15.8 

-21°44.0 


Mars: 

0.1 

23 

153° 19.5 

199°55.6 

-17°16.1 

109°31.8 

17° 29.1 

251°00.6 

-22°37.2 

223°18.1 

-21°43.9 
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2019 March 08 to Mar. 10 


Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

177 u 15.4 

-5°05.1 

161 y 54.7 

15.3 

-3° 34.6 

11.0 

54.5 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

192° 15.6 

-5°04.2 

176°29.0 

15.3 

-3°23.6 

11.0 

54.5 

72 

04:30 

05:50 

06:57 

17:27 

18:34 

19:55 

2 

207° 15.7 

-5°03.2 

191°03.3 

15.3 

-3° 12.5 

11.1 

54.5 

70 

04:39 

05:51 

06:52 

17:32 

18:32 

19:45 

3 

222° 15.9 

-5°02.2 

205° 37.6 

15.3 

-3°01.4 

11.1 

54.5 

68 

04:47 

05:52 

06:47 

17:36 

18:31 

19:37 

4 

237° 16.0 

-5°01.3 

220 ° 12.0 

15.3 

-2°50.3 

11.1 

54.6 

66 

04:53 

05:53 

06:44 

17:39 

18:30 

19:30 

5 

252° 16.2 

-5°00.3 

234° 46.3 

15.3 

-2°39.2 

11.1 

54.6 

64 

04:58 

05:54 

06:41 

17:42 

18:29 

19:25 

6 

267° 16.3 

-4° 59.3 

249° 20.6 

15.3 

-2°28.1 

11.1 

54.6 

62 

05:03 

05:54 

06:38 

17:44 

18:29 

19:20 

7 

282° 16.5 

-4°58.3 

263° 54.9 

15.3 

-2° 17.0 

11.1 

54.6 

60 

05:06 

05:55 

06:36 

17:47 

18:28 

19:17 

8 

297° 16.6 

-4° 57.4 

278°29.2 

15.3 

-2°05.8 

11.2 

54.6 

58 

05:09 

05:55 

06:34 

17:49 

18:28 

19:13 

9 

312°16.8 

-4° 56.4 

293°03.5 

15.3 

-1°54.7 

11.2 

54.6 

56 

05:12 

05:55 

06:32 

17:50 

18:27 

19:11 

10 

327° 16.9 

-4°55.4 

307° 37.7 

15.3 

-1°43.5 

11.2 

54.6 

54 

05:14 

05:55 

06:30 

17:52 

18:27 

19:08 

11 

342° 17.1 

-4° 54.4 

322° 12.0 

15.3 

-1°32.3 

11.2 

54.6 

52 

05:16 

05:55 

06:29 

17:53 

18:27 

19:06 

12 

357° 17.2 

-4° 53.5 

336°46.3 

15.3 

- 1 ° 21.1 

11.2 

54.7 

50 

05:18 

05:55 

06:27 

17:55 

18:27 

19:04 

13 

12° 17.4 

-4° 52.5 

351°20.5 

15.3 

-1°09.9 

11.2 

54.7 

45 

05:21 

05:55 

06:24 

17:58 

18:27 

19:01 

14 

27° 17.5 

-4°51.5 

5°54.8 

15.2 

-0°58.7 

11.2 

54.7 

40 

05:23 

05:55 

06:22 

18:00 

18:27 

18:59 

15 

42° 17.7 

-4° 50.5 

20°29.0 

15.2 

-0°47.5 

11.2 

54.7 

35 

05:25 

05:54 

06:19 

18:02 

18:28 

18:57 

16 

57° 17.8 

-4° 49.5 

35°03.3 

15.2 

-0°36.2 

11.2 

54.7 

30 

05:26 

05:54 

06:17 

18:04 

18:28 

18:56 

17 

72° 18.0 

-4° 48.6 

49°37.5 

15.2 

-0°25.0 

11.2 

54.7 

20 

05:26 

05:52 

06:14 

18:08 

18:30 

18:55 

18 

87°18.1 

-4° 47 .6 

64° 11.7 

15.2 

-0°13.7 

11.3 

54.7 

10 

05:25 

05:49 

06:11 

18:11 

18:32 

18:56 

19 

102° 18.3 

-4° 46.6 

78°45.9 

15.2 

-0°02.5 

11.3 

54.8 

0 

05:23 

05:47 

06:07 

18:14 

18:35 

18:59 

20 

117° 18.4 

-4° 45 .6 

93°20.1 

15.2 

0°08.8 

11.3 

54.8 

-10 

05:18 

05:43 

06:04 

18:17 

18:38 

19:03 

21 

132° 18.6 

-4° 44.7 

107° 54.3 

15.2 

0 ° 20.0 

11.3 

54.8 

-20 

05:12 

05:38 

06:00 

18:21 

18:43 

19:08 

22 

147° 18.7 

-4° 43.7 

122°28.4 

15.1 

0°31.3 

11.3 

54.8 

-30 

05:04 

05:32 

05:56 

18:25 

18:49 

19:17 

23 

162° 18.9 

-4° 42.7 

137°02.5 

15.1 

0°42.6 

11.3 

54.8 

-35 

04:58 

05:28 

05:54 

18:27 

18:52 

19:22 


SD.—16.1 

d= 1.0 

S.D. —14.9 

-40 

04:51 

05:23 

05:51 

18:30 

18:57 

19:29 


-45 

04:42 

05:18 

05:47 

18:33 

19:03 

19:38 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

-52 

04:31 

04:26 

05:11 

05'07 

05:43 

05-42 

18:37 

18:39 

19:09 

19:13 

19:49 

19.54 

0 

1 

2 

3 

4 

177° 19.1 
192° 19.2 
207° 19.4 
222° 19.5 
237° 19.7 

-4°41.7 
-4°40.8 
-4° 39.8 
-4° 38.8 
-4°37.8 

151°36.7 
166° 10.8 
180°44.9 
195° 18.9 
209°53.0 

15.1 

15.1 

15.1 

15.1 

15.0 

0°53.9 

1°05.2 

1°16.4 

1°27.7 

1°39.0 

11.3 

11.3 

11.3 

11.3 

11.3 

54.8 

54.8 

54.9 
54.9 
54.9 

-54 

-56 

-58 

-60 

04:20 

04:13 

04:05 

03:55 

05:03 

04:59 

04:54 

04:49 

05:39 

05:37 

05:35 

05:32 

18:41 

18:43 

18:45 

18:48 

19:16 

19:21 

19:25 

19:31 

20:00 

20:07 

20:15 

20:24 

5 

252° 19.8 

-4°36.9 

224° 27.0 

15.0 

1°50.3 

11.3 

54.9 


6 

267°20.0 

-4°35.9 

239°01.0 

15.0 

2 ° 01.6 

11.3 

54.9 



Moonrise 



Moonset 


7 

282°20.1 

-4° 34.9 

253°35.0 

15.0 

2°12.9 

11.3 

54.9 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

297°20.3 

-4° 33.9 

268°09.0 

15.0 

2°24.1 

11.3 

55.0 

72 

07:53 

07:39 

07:24 

19:46 

21:31 

23:22 

9 

312°20.4 

-4° 32.9 

282°42.9 

14.9 

2°35.4 

11.3 

55.0 

70 

07:50 

07:42 

07:34 

19:46 

21:24 

23:06 

10 

327°20.6 

-4° 32.0 

297° 16.9 

14.9 

2°46.7 

11.3 

55.0 

68 

07:48 

07:45 

07:41 

19:46 

21:18 

22:54 

11 

342°20.8 

-4°31.0 

311°50.8 

14.9 

2°57.9 

11.3 

55.0 

66 

07:46 

07:47 

07:48 

19:46 

21:14 

22:44 

12 

357°20.9 

-4°30.0 

326°24.6 

14.9 

3°09.2 

11.3 

55.0 

64 

07:44 

07:49 

07:53 

19:46 

21:10 

22:35 

13 

12 ° 21.1 

-4°29.0 

340°58.5 

14.8 

3°20.5 

11.2 

55.0 

62 

07:43 

07:50 

07:58 

19:46 

21:06 

22:28 

14 

27°21.2 

-4° 28.1 

355°32.3 

14.8 

3°31.7 

11.2 

55.1 

60 

07:41 

07:51 

08:02 

19:46 

21:03 

22:22 

15 

42°21.4 

-4° 27.1 

10°06.1 

14.8 

3°42.9 

11.2 

55.1 

58 

07:40 

07:53 

08:06 

19:46 

21:01 

22:16 

16 

57° 21.5 

-4° 26.1 

24°39.9 

14.8 

3°54.2 

11.2 

55.1 

56 

07:39 

07:54 

08:09 

19:46 

20:58 

22:11 

17 

72° 21.7 

-4°25.1 

39° 13.6 

14.7 

4° 05.4 

11.2 

55.1 

54 

07:38 

07:55 

08:12 

19:46 

20:56 

22:07 

18 

87° 21.8 

-4° 24.1 

53°47.3 

14.7 

4° 16.6 

11.2 

55.1 

52 

07:37 

07:56 

08:15 

19:46 

20:54 

22:03 

19 

102 ° 22.0 

-4° 23.2 

68 ° 21.0 

14.7 

4°27.8 

11.2 

55.2 

50 

07:36 

07:56 

08:18 

19:46 

20:52 

21:60 

20 

117°22.2 

-4° 22.2 

82°54.6 

14.6 

4°39.0 

11.2 

55.2 

45 

07:35 

07:58 

08:23 

19:46 

20:48 

21:52 

21 

132°22.3 

-4°21.2 

97°28.3 

14.6 

4°50.1 

11.2 

55.2 

40 

07:33 

07:60 

08:28 

19:46 

20:45 

21:46 

22 

147°22.5 

-4° 20.2 

112 ° 01.8 

14.6 

5°01.3 

11.2 

55.2 

35 

07:32 

08:01 

08:31 

19:46 

20:43 

21:40 

23 

162°22.6 

-4° 19.2 

126°35.4 

14.5 

5° 12.4 

11.1 

55.2 

30 

07:31 

08:02 

08:35 

19:46 

20:40 

21:35 


SD.—16.1 

d— 1.0 

S.D. —15.0 

20 

07:29 

08:04 

08:41 

19:46 

20:36 

21:27 


10 

07:27 

08:06 

08:46 

19:46 

20:32 

21:20 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

-10 

07:25 

07:24 

08:08 

08:10 

08:52 

08:57 

19:46 

19:46 

20:29 

20:25 

21:13 

21:06 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

177 u 22.8 
192°22.9 
207°23.1 
222°23.3 
237°23.4 
252°23.6 
267°23.7 
282°23.9 
297° 24.1 
312°24.2 
327°24.4 
342°24.5 

-4 U 18.3 
-4° 17.3 
-4° 16.3 
-4° 15.3 
-4° 14.4 
-4° 13.4 
-4° 12.4 
-4° 11.4 
-4° 10.4 
-4° 09.5 
-4° 08.5 
-4° 07.5 

141 u 08.9 
155°42.4 
170° 15.8 
184° 49.2 
199°22.6 
213°56.0 
228°29.2 
243°02.5 
257° 35.7 
272°08.9 
286°42.0 
301°15.1 

14.5 

14.5 

14.4 

14.4 

14.4 

14.3 

14.3 

14.2 

14.2 

14.2 

14.1 

14.1 

5 U 23.6 

5°34.7 

5°45.8 

5°56.9 

6°07.9 

6 ° 19.0 
6°30.0 
6°41.0 
6°51.9 

7° 02.9 

7° 13.8 
7°24.7 

ii.i 

ii.i 

ii.i 

ii.i 

11.0 

11.0 

11.0 

11.0 

11.0 

10.9 

10.9 

10.9 

55.2 

55.3 
55.3 
55.3 
55.3 

55.3 

55.4 
55.4 
55.4 
55.4 

55.4 

55.5 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

07:22 

07:20 

07:19 

07:18 

07:16 

07:15 

07:14 

07:13 

07:12 

07:11 

07:10 

08:12 

08:14 

08:15 

08:17 

08:18 

08:20 

08:21 

08:22 

08:23 

08:25 

08:26 

09:02 

09:09 

09:12 

09:16 

09:21 

09:27 

09:30 

09:33 

09:36 

09:40 

09:44 

19:46 

19:46 

19:45 

19:45 

19:45 

19:45 

19:45 

19:45 

19:45 

19:45 

19:45 

20:22 

20:18 

20:15 

20:12 

20:09 

20:06 

20:04 

20:02 

19:60 

19:58 

19:55 

20:59 

20:51 

20:46 

20:41 

20:35 

20:27 

20:24 

20:20 

20:16 

20:12 

20:07 

12 

357°24.7 

-4° 06.5 

315°48.2 

14.0 

7° 35.6 

10.9 

55.5 


13 

12°24.9 

-4° 05.5 

330°21.2 

14.0 

7°46.5 

10.8 

55.5 



Sun 



Moon 


14 

27°25.0 

-4° 04.6 

344° 54.1 

13.9 

7° 57.3 

10.8 

55.5 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

42°25.2 

-4° 03.6 

359°27.0 

13.9 

8 ° 08.1 

10.8 

55.5 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

57°25.3 

-4° 02.6 

13°59.9 

13.8 

8 ° 18.9 

10.8 

55.6 

8 

10:58 

10:51 

12:10 

13:35 

01:14 

2(3%) 

17 

72°25.5 

-4°01.6 

28°32.7 

13.8 

8°29.6 

10.7 

55.6 

9 

10:44 

10:36 

12:10 

14:18 

01:56 

3(8%) 

18 

87°25.7 

-4° 00.6 

43°05.5 

13.7 

8°40.4 

10.7 

55.6 

10 

10:29 

10:21 

12:10 

15:02 

02:40 

4(14%) 

19 

102°25.8 

-3°59.7 

57°38.2 

13.7 

8°51.0 

10.7 

55.6 








20 

117°26.0 

-3°58.7 

72° 10.9 

13.7 

9°01.7 

10.6 

55.6 








21 

132°26.1 

-3°57.7 

86°43.5 

13.6 

9°12.3 

10.6 

55.7 








22 

147°26.3 

-3°56.7 

101°16.1 

13.5 

9°22.9 

10.6 

55.7 








23 

162°26.5 

-3°55.7 

115°48.6 

13.5 

9°33.5 

10.5 

55.7 









SD.—16.1 

d= 1.0 

S.D.=15.1 










March 11, 12 ,13 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter Saturn Stars 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

168°22.0 

214°55.0 

-17° 15.4 

124°32.6 

17°29.6 

266°02.8 

-22°37.2 

238° 20.3 

-21°43.9 

Alpheratz 

357°39.8 

29°11.6 

1 

183° 24.4 

229°54.5 

-17° 14.8 

139°33.4 

17°30.1 

281°05.1 

-22°37.2 

253°22.6 

-21°43.9 

Ankaa 

353° 12.2 

-42° 12.4 

2 

198°26.9 

244°53.9 

-17° 14.1 

154° 34.2 

17°30.6 

296°07.3 

-22°37.2 

268° 24.8 

-21°43.9 

Schedar 

349°36.6 

56°38.5 

3 

213°29.4 

259°53.3 

-17° 13.4 

169°35.0 

17°31.1 

311°09.5 

-22°37.3 

283°27.1 

-21°43.8 

Diphda 

348°52.2 

-17°53.2 

4 

228°31.8 

274°52.7 

-17° 12.7 

184°35.8 

17°31.6 

326° 11.7 

-22°37.3 

298° 29.4 

-21°43.8 

Achernar 

335°24.3 

-57°08.7 

5 

243°34.3 

289°52.1 

-17° 12.1 

199°36.6 

17°32.1 

341°13.9 

-22°37.3 

313°31.6 

-21°43.8 

Hamal 

327°56.6 

23°33.0 

6 

258°36.8 

304°51.6 

-17° 11.4 

214°37.4 

17°32.6 

356° 16.2 

-22°37.3 

328° 33.9 

-21°43.8 

Polaris 

316°19.8 

89°20.8 

7 

273°39.2 

319°51.0 

-17°10.7 

229°38.2 

17°33.1 

11°18.4 

-22°37.3 

343° 36.2 

-21°43.8 

Akamar 

315°15.6 

-40° 14.1 

8 

288°41.7 

334°50.4 

-17°10.0 

244° 38.9 

17°33.6 

26°20.6 

-22°37.3 

358° 38.4 

-21°43.7 

Menkar 

314°11.1 

4°09.6 

9 

303°44.2 

349°49.8 

-17°09.4 

259°39.7 

17°34.1 

41°22.8 

-22°37.3 

13°40.7 

-21°43.7 

Mirfak 

308°35.0 

49°55.7 

10 

318°46.6 

4°49.2 

-17°08.7 

274° 40.5 

17°34.6 

56°25.0 

-22°37.3 

28°43.0 

-21°43.7 

Aldebaran 

290°45.0 

16°32.7 

11 

333°49.1 

19°48.7 

-17°08.0 

289°41.3 

17°35.1 

71°27.3 

-22°37.3 

43°45.2 

-21°43.7 

Rigel 

281°08.3 

- 8 ° 11.1 

12 

348°51.5 

34°48.1 

-17°07.3 

304° 42.1 

17°35.6 

86°29.5 

-22°37.4 

58°47.5 

-21°43.6 

Capella 

280°28.7 

46°01.1 

13 

3°54.0 

49°47.5 

-17°06.7 

319°42.9 

17°36.1 

101°31.7 

-22°37.4 

73°49.8 

-21°43.6 

Bellatrix 

278°27.8 

6 ° 21.8 

14 

18°56.5 

64°46.9 

-17°06.0 

334° 43.7 

17°36.6 

116°33.9 

-22°37.4 

88°52.0 

-21°43.6 

Elnath 

278°07.7 

28°37.3 

15 

33°58.9 

79°46.3 

-17°05.3 

349° 44.5 

17°37.1 

131°36.1 

-22°37.4 

103° 54.3 

-21°43.6 

Alnilam 

275°42.4 

-1° 11.7 

16 

49°01.4 

94°45.8 

-17°04.6 

4° 45.3 

17°37.6 

146°38.4 

-22°37.4 

118°56.5 

-21°43.5 

Betelgeuse 

270°57.0 

7°24.4 

17 

64°03.9 

109°45.2 

-17°03.9 

19°46.0 

17°38.1 

161°40.6 

-22°37.4 

133°58.8 

-21°43.5 

Canopus 

263°54.3 

-52°42.8 

18 

79°06.3 

124°44.6 

-17°03.2 

34° 46.8 

17°38.6 

176°42.8 

-22°37.4 

149°01.1 

-21°43.5 

Sirius 

258°30.1 

-16°44.7 

19 

94°08.8 

139°44.0 

-17°02.6 

49°47.6 

17°39.1 

191°45.0 

-22°37.4 

164° 03.3 

-21°43.5 

Adara 

255°09.3 

-29°00.2 

20 

109°11.3 

154°43.5 

-17°01.9 

64° 48.4 

17°39.6 

206°47.3 

-22°37.4 

179°05.6 

-21°43.4 

Procyon 

244°55.4 

5°10.5 

21 

124° 13.7 

169°42.9 

-17°01.2 

79°49.2 

17°40.1 

221°49.5 

-22°37.5 

194° 07.9 

-21°43.4 

Pollux 

243°22.7 

27°58.7 

22 

139° 16.2 

184°42.3 

-17°00.5 

94°50.0 

17°40.6 

236°51.7 

-22°37.5 

209°10.1 

-21°43.4 

Avior 

234° 16.0 

-59°34.5 

23 

154° 18.6 

199°41.7 

-16°59.8 

109°50.8 

17°41.1 

251°53.9 

-22°37.5 

224° 12.4 

-21°43.4 

Suhail 

222°49.2 

-43°30.8 

Mer.pass.:12:44 | 

< 

6 

cn 

Q- 

O 

m-3.9 

v0.8 dO.5 ml.3 | 

v 2.2 d- 0.0 

m-1.9 

v2.3 dO.O m0.6 

Miaplacidus 

221°38.1 

-69°47.9 


Alphard 

217°52.0 

-8°44.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











n i ihho 


ci 0 90 n 

0 

169 u 21.1 

214°41.2 

-16 u 59.1 

124“51.6 

17 u 41.6 

266 u 56.2 

-22 u 37.5 

239 u 14.7 

-21 u 43.3 

uuDne 

±yo ‘to.z 

ionOon o 

Ol jo. y 

1 A O 0“7 n 

1 

184°23.6 

229°40.6 

-16°58.4 

139°52.3 

17°42.1 

281°58.4 

-22°37.5 

254° 16.9 

-21°43.3 

Denebola 

182 2y.3 

14 2/.y 

2 

199°26.0 

244°40.0 

-16°57.8 

154°53.1 

17°42.6 

297°00.6 

-22°37.5 

269° 19.2 

-21°43.3 

Gienah 

175°47.9 

1 790 A A O 

-17°38.9 

CO 0 1O O 

3 

214°28.5 

259°39.4 

-16°57.1 

169°53.9 

17°43.1 

312°02.8 

-22°37.5 

284°21.5 

-21°43.3 

Acrux 

1/3 04.3 

-63 12.2 

4 

229°31.0 

274°38.9 

-16°56.4 

184°54.7 

17°43.6 

327°05.1 

-22°37.5 

299°23.7 

-21°43.3 

Gacrux 

171°56.0 

1 CfiO ICO 

-57° 13.1 

5 

244° 33.4 

289°38.3 

-16°55.7 

199°55.5 

17°44.1 

342°07.3 

-22°37.5 

314°26.0 

-21°43.2 

Alioth 

166 16.8 

55°51.3 

6 

259°35.9 

304° 37.7 

-16°55.0 

214°56.3 

17°44.6 

357°09.5 

-22°37.6 

329°28.3 

-21°43.2 

Spica 

158°26.9 

-11°15.6 

/inOi9 n 

7 

274° 38.4 

319°37.2 

-16°54.3 

229°57.1 

17°45.1 

12° 11.7 

-22°37.6 

344° 30.6 

-21°43.2 

Alcaid 

152°55.4 

40 13.0 

8 

289°40.8 

334°36.6 

-16°53.6 

244°57.9 

17°45.6 

27° 14.0 

-22°37.6 

359° 32.8 

-21°43.2 

Hadar 

148°41.9 

1 A O O AA “7 

-60°27.6 

9 

304°43.3 

349°36.0 

-16°52.9 

259°58.6 

17°46.1 

42°16.2 

-22°37.6 

14°35.1 

-21°43.1 

Menkent 

148 02.7 

-36°27.7 

mO nc 0 

10 

319°45.8 

4°35.4 

-16°52.2 

274°59.4 

17°46.6 

57°18.4 

-22°37.6 

29° 37.4 

-21°43.1 

Arcturus 

145°51.8 

19 05.2 

11 

334°48.2 

19°34.9 

-16°51.5 

290°00.2 

17°47.1 

72°20.7 

-22°37.6 

44° 39.6 

-21°43.1 

Rigil Kent. 

139°46.0 

-60° 54.5 

12 

349° 50.7 

34°34.3 

-16°50.8 

305°01.0 

17°47.6 

87°22.9 

-22°37.6 

59°41.9 

-21°43.1 

Zubenelg. 

137°00.9 

-16°07.2 

13 

4°53.1 

49°33.7 

-16°50.1 

320°01.8 

17°48.0 

102°25.1 

-22°37.6 

74°44.2 

-21°43.0 

Kochab 

137°19.4 

1 AC O a “7 tz 

74° 04.5 

OC O 00 A 

14 

19°55.6 

64°33.2 

-16°49.4 

335°02.6 

17°48.5 

117°27.3 

-22°37.6 

89°46.4 

-21°43.0 

Alphecca 

126 07.6 

1 1 AO A 

26 38.9 

ocOoo 0 

15 

34°58.1 

79°32.6 

-16°48.7 

350°03.4 

17°49.0 

132°29.6 

-22°37.6 

104°48.7 

-21°43.0 

Antares 

112 21.4 

-26 28.3 

16 

50°00.5 

94°32.0 

-16°48.0 

5°04.1 

17°49.5 

147°31.8 

-22°37.7 

119°51.0 

-21°43.0 

Atria 

107° 19.7 

1 no 0 ao 1 

-69°03.3 

1 C O A A O 

17 

65°03.0 

109°31.5 

-16°47.3 

20°04.9 

17°50.0 

162°34.0 

-22°37.7 

134°53.2 

-21°42.9 

Sa bi k 

102 08.1 

-15 44.8 

07 OAC O 

18 

80°05.5 

124°30.9 

-16°46.6 

35°05.7 

17°50.5 

177°36.3 

-22°37.7 

149° 55.5 

-21°42.9 

Shaula 

96° 16.7 

ncO AO A 

-37 06.8 

1 O O OO ”7 

19 

95°07.9 

139°30.3 

-16°45.9 

50°06.5 

17°51.0 

192°38.5 

-22°37.7 

164°57.8 

-21°42.9 

Rasalhague 

96 02.9 

nnO a a a 

12 32.7 

0 An n 

20 

110° 10.4 

154°29.8 

-16°45.2 

65°07.3 

17°51.5 

207°40.7 

-22°37.7 

180°00.0 

-21°42.9 

Eta min 

90 44.4 

51 29.0 

21 

125° 12.9 

169°29.2 

-16°44.5 

80° 08.1 

17°52.0 

222°42.9 

-22°37.7 

195°02.3 

-21°42.9 

Kaus Aust. 

83°38.7 

ono oc c 

-34°22.3 

90 O >17 n 

22 

140° 15.3 

184°28.6 

-16°43.8 

95°08.9 

17°52.5 

237°45.2 

-22°37.7 

210°04.6 

-21°42.8 

Vega 

80 36.5 

38 4/.y 

23 

155° 17.8 

199°28.0 

-16°43.1 

110°09.6 

17°53.0 

252°47.4 

-22°37.7 

225°06.9 

-21°42.8 

Nunki 

Altair 

75°53.6 

62°04.7 

-26° 16.2 
8°55.0 

Mer.pass.:12:40 | 

v-0.6 dO.7 

m-3.9 

v0.8 dO.5 ml.3 

v 2.2 d- 0.0 

m-1.9 

v2.3 dO.O m0.6 

Peacock 

53°13.5 

-56°40.2 





















Deneb 

49°29.2 

45°20.7 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.6 

9°57.6 

0 

170 u 20.3 

214 u 27.5 

-16“42.4 

125 u 10.4 

17 u 53.5 

267°49.6 

-22 u 37.7 

240“09.1 

-21°42.8 

Alnair 

27°39.3 

-46°52.1 

1 

185°22.7 

229°26.9 

-16°41.6 

140°11.2 

17°53.9 

282°51.9 

-22°37.8 

255°11.4 

-21°42.8 

Fomalhaut 

15°20.1 

-29°31.4 

2 

200°25.2 

244°26.3 

-16°40.9 

155° 12.0 

17°54.4 

297° 54.1 

-22°37.8 

270° 13.7 

-21°42.7 

Scheat 

13°50.0 

28°11.0 

3 

215°27.6 

259°25.8 

-16°40.2 

170° 12.8 

17°54.9 

312°56.3 

-22°37.8 

285° 15.9 

-21°42.7 

Markab 

13°34.8 

15°18.3 

4 

230°30.1 

274°25.2 

-16°39.5 

185° 13.6 

17°55.4 

327° 58.6 

-22°37.8 

300° 18.2 

-21°42.7 

2019/3/1 

SHA 

Mer.pass 

5 

245°32.6 

289°24.7 

-16°38.8 

200° 14.3 

17°55.9 

343°00.8 

-22°37.8 

315°20.5 

-21°42.7 


46°33.1 

09:41 

6 

260°35.0 

304° 24.1 

-16°38.1 

215°15.1 

17°56.4 

358°03.0 

-22°37.8 

330°22.7 

-21°42.6 

Mars 

316°10.7 

15:41 

7 

275°37.5 

319°23.5 

-16°37.4 

230° 15.9 

17°56.9 

13°05.3 

-22°37.8 

345°25.0 

-21°42.6 

J u piter 

97°40.9 

06:15 

8 

290°40.0 

334°23.0 

-16°36.7 

245° 16.7 

17°57.4 

28°07.5 

-22°37.8 

0°27.3 

-21°42.6 

Saturn 

69°58.3 

08:05 

9 

305°42.4 

349°22.4 

-16°35.9 

260° 17.5 

17°57.9 

43°09.7 

-22°37.8 

15°29.6 

-21°42.6 




10 

320°44.9 

4°21.8 

-16°35.2 

275° 18.3 

17°58.3 

58°12.0 

-22°37.8 

30°31.8 

-21°42.5 

2019/3/1 

SHA 

Mer.pass 

11 

335°47.4 

19°21.3 

-16°34.5 

290° 19.0 

17°58.8 

73° 14.2 

-22°37.9 

45°34.1 

-21°42.5 

Venus 

45° 20.1 

09:42 

12 

350°49.8 

34°20.7 

-16°33.8 

305° 19.8 

17°59.3 

88 ° 16.5 

-22°37.9 

60°36.4 

-21°42.5 

Mars 

315°30.4 

15:40 

13 

5°52.3 

49°20.1 

-16°33.1 

320°20.6 

17°59.8 

103° 18.7 

-22°37.9 

75°38.6 

-21°42.5 

Jupiter 

97°35.0 

06:11 

14 

20°54.7 

64° 19.6 

-16°32.4 

335°21.4 

18°00.3 

118°20.9 

-22°37.9 

90°40.9 

-21°42.5 

Saturn 

69°53.6 

08:02 

15 

35°57.2 

79°19.0 

-16°31.6 

350°22.2 

18°00.8 

133°23.2 

-22°37.9 

105°43.2 

-21°42.4 

2019/3/1 

SHA 

Mer.pass 

16 

50°59.7 

94°18.5 

-16°30.9 

5°23.0 

18°01.3 

148°25.4 

-22°37.9 

120°45.5 

-21°42.4 

Venus 

44°07.2 

09:43 

17 

66 ° 02.1 

109°17.9 

-16°30.2 

20°23.7 

18°01.8 

163°27.6 

-22°37.9 

135°47.7 

-21°42.4 

Mars 

314°50.2 

15:38 

18 

81°04.6 

124°17.3 

-16°29.5 

35°24.5 

18°02.2 

178°29.9 

-22°37.9 

150°50.0 

-21°42.4 

Jupiter 

97°29.4 

06:08 

19 

96°07.1 

139°16.8 

-16°28.7 

50°25.3 

18°02.7 

193°32.1 

-22°37.9 

165°52.3 

-21°42.3 

Saturn 

69°48.9 

07:58 

20 

111°09.5 

154°16.2 

-16°28.0 

65°26.1 

18°03.2 

208° 34.4 

-22°37.9 

180°54.6 

-21°42.3 

1 Horizontal naralax 


21 

126°12.0 

169°15.7 

-16°27.3 

80°26.9 

18°03.7 

223°36.6 

-22°38.0 

195°56.8 

-21°42.3 


r 

Venus; 

0.1 

22 

141° 14.5 

184°15.1 

-16°26.6 

95°27.7 

18°04.2 

238°38.8 

-22°38.0 

210°59.1 

-21°42.3 


Mars: 

0.1 

23 

156°16.9 

199° 14.5 

-16°25.8 

110°28.4 

18°04.7 

253°41.1 

-22°38.0 

226°01.4 

-21°42.2 




Mer.pass.:12:36 | 

< 

o 

Q- 

O 

m-3.9 

v0.8 dO.5 ml.3 | 

v 2.2 d- 0.0 

m- 2.0 

v2.3 dO.O m0.6 
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2019 March 11 to Mar. 13 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

177 u 26.6 

-3°54.7 

130°21.1 

13.4 

9 U 44.0 

10.5 

55.7 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

192°26.8 

-3°53.8 

144°53.5 

13.4 

9°54.5 

10.5 

55.8 

72 

04:13 

05:34 

06:41 

17:41 

18:48 

20:10 

2 

207°26.9 

-3°52.8 

159°25.9 

13.3 

10°04.9 

10.4 

55.8 

70 

04:25 

05:37 

06:38 

17:44 

18:45 

19:58 

3 

222°27.1 

-3°51.8 

173°58.2 

13.3 

10°15.3 

10.4 

55.8 

68 

04:34 

05:40 

06:35 

17:47 

18:42 

19:48 

4 

237°27.3 

-3°50.8 

188°30.5 

13.2 

10°25.7 

10.4 

55.8 

66 

04:41 

05:42 

06:32 

17:49 

18:40 

19:41 

5 

252°27.4 

-3°49.8 

203°02.7 

13.2 

10°36.0 

10.3 

55.8 

64 

04:48 

05:43 

06:30 

17:51 

18:38 

19:34 

6 

267°27.6 

-3°48.9 

217°34.8 

13.1 

10°46.3 

10.3 

55.9 

62 

04:53 

05:45 

06:29 

17:53 

18:37 

19:29 

7 

282°27.8 

-3°47.9 

232°06.9 

13.1 

10°56.6 

10.2 

55.9 

60 

04:57 

05:46 

06:27 

17:54 

18:35 

19:24 

8 

297°27.9 

-3°46.9 

246°38.9 

13.0 

11°06.8 

10.2 

55.9 

58 

05:01 

05:47 

06:25 

17:55 

18:34 

19:20 

9 

312°28.1 

-3°45.9 

261°10.9 

12.9 

11° 16.9 

10.1 

55.9 

56 

05:04 

05:47 

06:24 

17:57 

18:34 

19:17 

10 

327°28.2 

-3°44.9 

275°42.8 

12.9 

11°27.1 

10.1 

56.0 

54 

05:07 

05:48 

06:23 

17:58 

18:33 

19:14 

11 

342°28.4 

-3°43.9 

290° 14.7 

12.8 

11°37.1 

10.1 

56.0 

52 

05:09 

05:48 

06:22 

17:59 

18:32 

19:12 

12 

357°28.6 

-3°43.0 

304°46.4 

12.8 

11°47.2 

10.0 

56.0 

50 

05:11 

05:49 

06:21 

17:60 

18:32 

19:09 

13 

12°28.7 

-3°42.0 

319°18.2 

12.7 

11°57.1 

10.0 

56.0 

45 

05:16 

05:50 

06:19 

18:02 

18:31 

19:05 

14 

27°28.9 

-3° 41.0 

333°49.8 

12.6 

12°07.1 

9.9 

56.1 

40 

05:19 

05:50 

06:17 

18:03 

18:30 

19:02 

15 

42°29.1 

-3°40.0 

348°21.5 

12.6 

12° 17.0 

9.9 

56.1 

35 

05:21 

05:50 

06:15 

18:05 

18:30 

18:59 

16 

57°29.2 

-3°39.0 

2°53.0 

12.5 

12°26.8 

9.8 

56.1 

30 

05:22 

05:50 

06:14 

18:06 

18:30 

18:58 

17 

72°29.4 

-3°38.1 

17°24.5 

12.4 

12°36.6 

9.8 

56.1 

20 

05:24 

05:49 

06:11 

18:09 

18:31 

18:56 

18 

87°29.5 

-3°37.1 

31°55.9 

12.4 

12°46.3 

9.7 

56.2 

10 

05:24 

05:48 

06:09 

18:11 

18:32 

18:56 

19 

102°29.7 

-3°36.1 

46°27.2 

12.3 

12°56.0 

9.7 

56.2 

0 

05:22 

05:46 

06:07 

18:13 

18:34 

18:58 

20 

117°29.9 

-3°35.1 

60°58.5 

12.3 

13°05.6 

9.6 

56.2 

-10 

05:19 

05:43 

06:04 

18:15 

18:36 

19:01 

21 

132°30.0 

-3°34.1 

75°29.8 

12.2 

13°15.2 

9.5 

56.2 

-20 

05:14 

05:39 

06:01 

18:18 

18:40 

19:06 

22 

147°30.2 

-3°33.1 

90°00.9 

12.1 

13°24.7 

9.5 

56.3 

-30 

05:06 

05:34 

05:58 

18:21 

18:45 

19:13 

23 

162°30.4 

-3°32.2 

104°32.0 

12.1 

13°34.2 

9.4 

56.3 

-35 

05:01 

05:31 

05:56 

18:23 

18:48 

19:18 


SD.—16.1 

d=1.0 

S.D. —15.2 

-40 

04:55 

05:27 

05:54 

18:25 

18:52 

19:24 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:47 

04:37 

04:32 

04:26 

04:20 

04:13 

04:04 

05:22 

05:16 

05:13 

05:09 

05:06 

05:02 

04:57 

05:51 

05:48 

05:47 

05:45 

05:44 

05:42 

05:39 

18:27 

18:30 

18:32 

18:33 

18:35 

18:37 

18:39 

18:57 

19:03 

19:06 

19:09 

19:12 

19:16 

19:21 

19:32 

19:42 

19:46 

19:52 

19:58 

20:05 

20:13 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

177°30.5 

192°30.7 

207°30.9 

222°31.0 

237°31.2 

-3°31.2 
-3° 30.2 
-3°29.2 
-3°28.2 
-3°27.2 

119°03.0 
133°34.0 
148° 04.8 
162°35.6 
177°06.4 

12.0 

11.9 

11.8 

11.8 

11.7 

13°43.6 
13°52.9 
14°02.2 
14° 11.4 
14°20.6 

9.4 

9.3 

9.3 

9.2 

9.1 

56.3 

56.3 

56.4 
56.4 
56.4 









5 

252°31.4 

-3°26.3 

191°37.1 

11.6 

14°29.7 

9.1 

56.4 








6 

267°31.5 

-3°25.3 

206° 07.7 

11.6 

14°38.7 

9.0 

56.5 



Moonrise 



Moonset 


7 

282°31.7 

-3° 24.3 

220°38.2 

11.5 

14°47.7 

8.9 

56.5 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

297°31.9 

-3°23.3 

235°08.6 

11.4 

14°56.6 

8.9 

56.5 

72 

07:07 

06:43 

05:43 

— 

01:23 

04:07 

9 

312°32.0 

-3°22.3 

249° 39.0 

11.3 

15°05.5 

8.8 

56.5 

70 

07:25 

07:13 

06:56 

— 

00:55 

02:55 

10 

327°32.2 

-3°21.3 

264° 09.3 

11.3 

15° 14.3 

8.7 

56.6 

68 

07:38 

07:36 

07:34 

— 

00:33 

02:19 

11 

342°32.3 

-3° 20.4 

278° 39.6 

11.2 

15°23.0 

8.7 

56.6 

66 

07:50 

07:54 

08:01 

— 

00:17 

01:53 

12 

357°32.5 

-3° 19.4 

293° 09.7 

11.1 

15°31.6 

8.6 

56.6 

64 

07:60 

08:08 

08:21 

— 

00:03 

01:33 

13 

12°32.7 

-3° 18.4 

307° 39.8 

11.1 

15°40.2 

8.5 

56.7 

62 

08:08 

08:20 

08:38 

23:52 

— 

01:17 

14 

27°32.8 

-3° 17.4 

322°09.8 

11.0 

15°48.7 

8.5 

56.7 

60 

08:15 

08:31 

08:52 

23:42 

— 

01:03 

15 

42°33.0 

-3° 16.4 

336°39.8 

10.9 

15°57.1 

8.4 

56.7 

58 

08:21 

08:40 

09:04 

23:34 

— 

00:52 

16 

57°33.2 

-3° 15.4 

351°09.6 

10.8 

16°05.4 

8.3 

56.7 

56 

08:27 

08:48 

09:15 

23:26 

— 

00:42 

17 

72°33.3 

-3° 14.5 

5°39.4 

10.7 

16° 13.7 

8.2 

56.8 

54 

08:32 

08:55 

09:24 

23:20 


00:33 

18 

87°33.5 

-3° 13.5 

20°09.1 

10.7 

16°21.9 

8.2 

56.8 

52 

08:36 

09:01 

09:32 

23:14 


00:25 

19 

102°33.7 

-3° 12.5 

34° 38.8 

10.6 

16°30.0 

8.1 

56.8 

50 

08:41 

09:07 

09:40 

23:08 

— 

00:18 

20 

117°33.9 

-3° 11.5 

49°08.3 

10.5 

16°38.1 

8.0 

56.9 

45 

08:50 

09:20 

09:56 

22:57 

— 

00:03 

21 

132°34.0 

-3° 10.5 

63°37.8 

10.4 

16°46.0 

7.9 

56.9 

40 

08:57 

09:30 

10:09 

22:47 

23:51 

— 

22 

147°34.2 

-3° 09.5 

78°07.2 

10.4 

16°53.9 

7.8 

56.9 

35 

09:04 

09:39 

10:20 

22:39 

23:40 

— 

23 

162°34.4 

-3° 08.5 

92°36.5 

10.3 

17°01.7 

7.8 

56.9 

30 

09:10 

09:47 

10:30 

22:32 

23:31 



SD.—16.1 

d=1.0 

S.D. —15.4 

20 

09:20 

10:01 

10:47 

22:20 

23:15 

—:- 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

09:29 

09:37 

09:45 

09:54 

10:05 

10:11 

10:18 

10:26 

10:35 

10:40 

10:45 

10:50 

10:57 

11:04 

10:13 

10:25 

10:36 

10:48 

11:03 

11:11 

11:20 

11:31 

11:45 

11:51 

11:58 

12:06 

12:15 

12:25 

11:02 

11:16 

11:30 

11:45 

12:02 

12:12 

12:24 

12:38 

12:55 

13:03 

13:11 

13:21 

13:33 

13:46 

22:09 

21:59 

21:50 

21:39 

21:27 

21:20 

21:12 

21:03 

20:52 

20:47 

20:41 

20:35 

20:28 

20:20 

23:01 

22:49 

22:36 

22:22 

22:07 

21:58 

21:47 

21:35 

21:21 

21:14 

21:07 

20:58 

20:49 

20:38 

23:56 

23:41 

23:26 

23:10 

22:52 

22:41 

22:29 

22:14 

21:57 

21:48 

21:39 

21:29 

21:17 

21:03 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

177 u 34.5 

192°34.7 

207°34.9 

222°35.0 

237°35.2 

252°35.4 

267°35.5 

282°35.7 

297°35.9 

312°36.0 

327°36.2 

342°36.4 

-3 U 07.6 
-3°06.6 
-3°05.6 
-3° 04.6 
-3°03.6 
-3°02.6 
-3°01.7 
-3° 00.7 
-2° 59.7 
-2°58.7 
-2°57.7 
-2°56.7 

107°05.8 
121°35.0 
136°04.0 
150°33.1 
165°02.0 
179°30.8 
193°59.6 
208° 28.3 
222°56.9 
237° 25.5 
251°53.9 
266°22.3 

10.2 

10.1 

10.1 

10.0 

9.9 

9.8 

9.7 

9.7 

9.6 

9.5 

9.4 

9.3 

17°09.5 
17° 17.1 
17°24.6 
17°32.1 
17°39.5 
17°46.8 
17°54.0 
18°01.1 
18°08.2 
18° 15.1 
18°21.9 
18°28.7 

7.7 

7.6 
7.5 
7.4 
7.3 
7.3 
7.2 
7.1 
7.0 
6.9 

6.8 

6.7 

57.0 

57.0 

57.0 

57.1 

57.1 

57.1 

57.1 

57.2 
57.2 

57.2 

57.3 
57.3 








12 

357°36.5 

-2°55.7 

280°50.6 

9.3 

18°35.3 

6.6 

57.3 








13 

12°36.7 

-2° 54.8 

295° 18.8 

9.2 

18°41.9 

6.5 

57.4 



Sun 



Moon 


14 

27°36.9 

-2°53.8 

309°47.0 

9.1 

18°48.4 

6.4 

57.4 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

42°37.1 

-2°52.8 

324° 15.0 

9.0 

18°54.7 

6.3 

57.4 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

57°37.2 

-2°51.8 

338°43.0 

8.9 

19°01.0 

6.2 

57.5 

11 

10:13 

10:06 

12:10 

15:48 

03:24 

5(21%) 

17 

72°37.4 

-2°50.8 

353° 10.9 

8.9 

19°07.2 

6.1 

57.5 

12 

09:58 

09:50 

12:09 

16:36 

04:11 

6(30%) 

18 

87°37.6 

-2°49.8 

7°38.7 

8.8 

19°13.2 

6.0 

57.5 

13 

09:42 

09:34 

12:09 

17:28 

05:02 

7(40%) 

19 

102°37.7 

-2°48.8 

22°06.5 

8.7 

19° 19.2 

5.9 

57.5 








20 

117°37.9 

-2°47.9 

36° 34.1 

8.6 

19°25.0 

5.8 

57.6 








21 

132°38.1 

-2°46.9 

51°01.7 

8.5 

19°30.8 

5.7 

57.6 








22 

147°38.2 

-2°45.9 

65°29.2 

8.5 

19°36.4 

5.6 

57.6 








23 

162°38.4 

-2°44.9 

79°56.7 

8.4 

19°42.0 

5.5 

57.7 









SD.—16.1 

d=1.0 

S.D-15.5 
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Mars 


Saturn 


Stars 


March 14, 15 ,16 (Thu., Fri., Sat.) 


Aries Venus 


Jupiter 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

171° 19.4 

214° 14.0 

-16°25.1 

125°29.2 

18°05.2 

268°43.3 

-22°38.0 

241°03.7 

-21°42.2 

Alpheratz 

357°39.8 

29°11.6 

1 

186°21.9 

229° 13.4 

-16°24.4 

140° 30.0 

18°05.6 

283°45.6 

-22°38.0 

256°05.9 

-21°42.2 

Ankaa 

353° 12.2 

-42° 12.4 

2 

201°24.3 

244° 12.9 

-16°23.6 

155° 30.8 

18°06.1 

298°47.8 

-22°38.0 

271°08.2 

-21°42.2 

Schedar 

349°36.6 

56°38.4 

3 

216°26.8 

259° 12.3 

-16°22.9 

170°31.6 

18°06.6 

313°50.0 

-22°38.0 

286° 10.5 

-21°42.2 

Diphda 

348°52.2 

-17°53.2 

4 

231°29.2 

274° 11.7 

-16°22.2 

185°32.3 

18°07.1 

328°52.3 

-22°38.0 

301° 12.7 

-21°42.1 

Achernar 

335°24.3 

-57°08.7 

5 

246°31.7 

289°11.2 

-16°21.5 

200°33.1 

18°07.6 

343°54.5 

-22°38.0 

316°15.0 

-21°42.1 

Hamal 

327°56.6 

23°33.0 

6 

261°34.2 

304° 10.6 

-16°20.7 

215°33.9 

18°08.1 

358°56.8 

-22°38.0 

331° 17.3 

-21°42.1 

Polaris 

316°20.8 

89°20.8 

7 

276° 36.6 

319°10.1 

-16°20.0 

230°34.7 

18°08.5 

13°59.0 

-22°38.1 

346° 19.6 

-21°42.1 

Akamar 

315°15.6 

-40° 14.1 

8 

291°39.1 

334°09.5 

-16°19.3 

245° 35.5 

18°09.0 

29°01.2 

-22°38.1 

1 °21.8 

-21°42.0 

Menkar 

314°11.1 

4°09.6 

9 

306°41.6 

349°09.0 

-16° 18.5 

260° 36.2 

18°09.5 

44° 03.5 

-22°38.1 

16°24.1 

-21°42.0 

Mirfak 

308°35.0 

49°55.7 

10 

321°44.0 

4°08.4 

-16° 17.8 

275°37.0 

18°10.0 

59°05.7 

-22°38.1 

31°26.4 

-21°42.0 

Aldebaran 

290°45.0 

16°32.7 

11 

336°46.5 

19°07.9 

-16°17.0 

290°37.8 

18°10.5 

74°08.0 

-22°38.1 

46°28.7 

-21°42.0 

Rigel 

281°08.3 

-8°11.1 

12 

351°49.0 

34°07.3 

-16° 16.3 

305° 38.6 

18°10.9 

89°10.2 

-22°38.1 

61°30.9 

-21°42.0 

Capella 

280°28.7 

46°01.1 

13 

6°51.4 

49°06.7 

-16°15.6 

320°39.4 

18°11.4 

104° 12.5 

-22°38.1 

76°33.2 

-21°41.9 

Bellatrix 

278°27.8 

6 °21.8 

14 

21°53.9 

64°06.2 

-16°14.8 

335°40.1 

18°11.9 

119° 14.7 

-22°38.1 

91°35.5 

-21°41.9 

Elnath 

278°07.7 

28°37.3 

15 

36°56.4 

79°05.6 

-16° 14.1 

350° 40.9 

18°12.4 

134° 16.9 

-22°38.1 

106°37.8 

-21°41.9 

Alnilam 

275°42.4 

-1° 11.7 

16 

51°58.8 

94°05.1 

-16°13.4 

5°41.7 

18°12.9 

149° 19.2 

-22°38.1 

121°40.0 

-21°41.9 

Betelgeuse 

270°57.0 

7°24.4 

17 

67°01.3 

109°04.5 

-16°12.6 

20° 42.5 

18°13.3 

164°21.4 

-22°38.1 

136°42.3 

-21°41.8 

Canopus 

263°54.3 

-52°42.8 

18 

82°03.7 

124°04.0 

-16°11.9 

35°43.3 

18°13.8 

179°23.7 

-22°38.2 

151°44.6 

-21°41.8 

Sirius 

258°30.1 

-16°44.7 

19 

97°06.2 

139°03.4 

-16°11.1 

50° 44.0 

18°14.3 

194°25.9 

-22°38.2 

166°46.9 

-21°41.8 

Adara 

255°09.3 

-29°00.2 

20 

112°08.7 

154°02.9 

-16° 10.4 

65°44.8 

18° 14.8 

209°28.2 

-22°38.2 

181°49.2 

-21°41.8 

Procyon 

244°55.4 

5°10.5 

21 

127°11.1 

169°02.3 

-16°09.6 

80° 45.6 

18°15.3 

224°30.4 

-22°38.2 

196°51.4 

-21°41.7 

Pollux 

243°22.7 

27°58.7 

22 

142° 13.6 

184°01.8 

-16°08.9 

95°46.4 

18°15.7 

239°32.7 

-22°38.2 

211°53.7 

-21°41.7 

Avior 

234° 16.0 

-59°34.5 

23 

157°16.1 

199°01.2 

-16°08.1 

110° 47.2 

18°16.2 

254°34.9 

-22°38.2 

226°56.0 

-21°41.7 

Suhail 

222°49.2 

-43°30.8 

Mer.pass.:12:32 | 

v-0.6 dO.7 

m-3.9 

v0.8 dO.5 ml.3 

v2.2 d-0.0 

m-2.0 

v2.3 dO.O m0.6 

Miaplacidus 

221°38.2 

-69°48.0 


Alphard 

217°52.0 

-8°44.7 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











IT 11 hho 


ci°opn 

0 

172 u 18.5 

214“00.7 

-16°07.4 

125°47.9 

18 u 16.7 

269 u 37.2 

-22 u 38.2 

241 u 58.3 

-21°41.7 

uuDne 

±yo ‘fo.z 

ionOon o 

oi jo.y 

1 A O 0“7 n 

1 

187°21.0 

229°00.1 

-16°06.6 

140° 48.7 

18° 17.2 

284°39.4 

-22°38.2 

257°00.5 

-21°41.7 

Denebola 

182 29.3 

14 2/.y 

2 

202°23.5 

243°59.6 

-16°05.9 

155°49.5 

18° 17.7 

299°41.6 

-22°38.2 

272°02.8 

-21°41.6 

Gienah 

175°47.9 

i 7oon a o 

-17°38.9 

cooio n 

3 

217°25.9 

258°59.0 

-16°05.1 

170° 50.3 

18°18.1 

314°43.9 

-22°38.2 

287°05.1 

-21°41.6 

Acrux 

1/3 04.3 

-63 12.2 

4 

232°28.4 

273°58.5 

-16°04.4 

185°51.1 

18°18.6 

329°46.1 

-22°38.3 

302°07.4 

-21°41.6 

Gacrux 

171°56.0 

1 CfiO ICO 

-57° 13.1 

5 

247°30.8 

288°57.9 

-16°03.6 

200°51.8 

18°19.1 

344°48.4 

-22°38.3 

317°09.6 

-21°41.6 

Alioth 

166 16.8 

55°51.3 

6 

262°33.3 

303°57.4 

-16°02.9 

215°52.6 

18°19.6 

359°50.6 

-22°38.3 

332°11.9 

-21°41.5 

Spica 

158°26.8 

-11°15.6 

/inOio n 

7 

277°35.8 

318°56.8 

-16°02.1 

230°53.4 

18°20.0 

14°52.9 

-22°38.3 

347° 14.2 

-21°41.5 

Alcaid 

152°55.4 

49 13.0 

8 

292°38.2 

333°56.3 

-16°01.4 

245° 54.2 

18°20.5 

29°55.1 

-22°38.3 

2°16.5 

-21°41.5 

Hadar 

148°41.8 

1 A oO rvo “7 

-60°27.7 

9 

307°40.7 

348°55.7 

-16°00.6 

260° 54.9 

18°21.0 

44°57.4 

-22°38.3 

17° 18.8 

-21°41.5 

Menkent 

148 02.7 

-36°27.7 

mO nc n 

10 

322°43.2 

3°55.2 

-15°59.9 

275°55.7 

18°21.5 

59°59.6 

-22°38.3 

32°21.0 

-21°41.5 

Arcturus 

145°51.8 

19 05.2 

11 

337°45.6 

18°54.6 

-15°59.1 

290° 56.5 

18°21.9 

75°01.9 

-22°38.3 

47°23.3 

-21°41.4 

Rigil Kent. 

139°46.0 

-60° 54.5 

12 

352°48.1 

33°54.1 

-15°58.4 

305°57.3 

18°22.4 

90°04.1 

-22°38.3 

62°25.6 

-21°41.4 

Zubenelg. 

137°00.9 

-16°07.2 

13 

7°50.6 

48°53.5 

-15°57.6 

320°58.1 

18°22.9 

105°06.4 

-22°38.3 

77°27.9 

-21°41.4 

Kochab 

137°19.4 

1 nc O r\- 7 r~ 

74° 04.5 

nc O no n 

14 

22°53.0 

63°53.0 

-15°56.9 

335°58.8 

18°23.4 

120°08.6 

-22°38.3 

92°30.2 

-21°41.4 

Alphecca 

126 07.5 

i i no ni a 

26 38.9 

oco no o 

15 

37°55.5 

78°52.4 

-15°56.1 

350° 59.6 

18°23.8 

135° 10.9 

-22°38.4 

107°32.4 

-21°41.3 

Antares 

112 21.4 

-26 28.3 

16 

52°58.0 

93°51.9 

-15°55.3 

6°00.4 

18°24.3 

150°13.1 

-22°38.4 

122°34.7 

-21°41.3 

Atria 

107°19.6 

i mo no n 

-69°03.3 

1 C O A A O 

17 

68°00.4 

108°51.4 

-15°54.6 

21 °01.2 

18°24.8 

165° 15.4 

-22°38.4 

137°37.0 

-21°41.3 

Sa bi k 

102 08.0 

-15 44.8 

O 7 OA£ 0 

18 

83°02.9 

123°50.8 

-15°53.8 

36°01.9 

18°25.3 

180° 17.7 

-22°38.4 

152°39.3 

-21°41.3 

Shaula 

96°16.6 

ncO no a 

-37 06.8 

1 nO on “7 

19 

98°05.3 

138°50.3 

-15°53.0 

51°02.7 

18°25.7 

195°19.9 

-22°38.4 

167°41.5 

-21°41.2 

Rasalhague 

96 02.9 

nn® a a a 

12 32.7 

0 nn n 

20 

113°07.8 

153°49.7 

-15°52.3 

66°03.5 

18°26.2 

210 °22.2 

-22°38.4 

182°43.8 

-21°41.2 

Eta min 

90 44.4 

51 29.0 

21 

128° 10.3 

168°49.2 

-15°51.5 

81°04.3 

18°26.7 

225°24.4 

-22°38.4 

197°46.1 

-21°41.2 

Kaus Aust. 

83°38.7 

ono oc c 

-34°22.3 

OOO A~7 n 

22 

143° 12.7 

183°48.6 

-15°50.8 

96°05.0 

18°27.2 

240°26.7 

-22°38.4 

212°48.4 

-21°41.2 

Vega 

80 36.5 

38 4/.9 

23 

158° 15.2 

198°48.1 

-15°50.0 

111°05.8 

18°27.6 

255°28.9 

-22°38.4 

227°50.7 

-21°41.2 

Nunki 

Altair 

75°53.6 

62°04.7 

-26° 16.2 
8°55.0 

Mer.pass.:12:28 | 

v-0.6 dO.7 

m-3.9 

v0.8 dO.5 ml.3 

v2.2 d-0.0 

m-2.0 

v2.3 dO.O m0.6 

Peacock 

53°13.5 

-56°40.2 





















Deneb 

49°29.2 

45°20.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.6 

9°57.6 

0 

173 u 17.7 

213 u 47.5 

-15°49.2 

126 u 06.6 

18°28.1 

270“31.2 

-22 u 38.4 

242° 52.9 

-21°41.1 

Alnair 

27°39.3 

-46°52.1 

1 

188°20.1 

228°47.0 

-15°48.5 

141°07.4 

18°28.6 

285°33.4 

-22°38.4 

257°55.2 

-21°41.1 

Fomalhaut 

15°20.1 

-29°31.4 

2 

203°22.6 

243°46.5 

-15°47.7 

156°08.2 

18°29.0 

300°35.7 

-22°38.5 

272°57.5 

-21°41.1 

Scheat 

13°50.0 

28°11.0 

3 

218°25.1 

258°45.9 

-15°46.9 

171°08.9 

18°29.5 

315°37.9 

-22°38.5 

287°59.8 

-21°41.1 

Markab 

13°34.8 

15°18.3 

4 

233°27.5 

273°45.4 

-15°46.2 

186°09.7 

18°30.0 

330°40.2 

-22°38.5 

303° 02.1 

-21°41.0 

2019/3/1 

SHA 

Mer.pass 

5 

248°30.0 

288°44.8 

-15°45.4 

201° 10.5 

18°30.5 

345°42.5 

-22°38.5 

318°04.4 

-21°41.0 


42°54.6 

09:43 

6 

263°32.5 

303°44.3 

-15°44.6 

216° 11.3 

18°30.9 

0°44.7 

-22°38.5 

333°06.6 

-21°41.0 

Mars 

314°09.8 

15:37 

7 

278°34.9 

318°43.8 

-15°43.8 

231° 12.0 

18°31.4 

15°47.0 

-22°38.5 

348° 08.9 

-21°41.0 

J u piter 

97°23.9 

06:04 

8 

293°37.4 

333°43.2 

-15°43.1 

246° 12.8 

18°31.9 

30°49.2 

-22°38.5 

3°11.2 

-21°41.0 

Saturn 

69°44.3 

07:55 

9 

308°39.8 

348°42.7 

-15°42.3 

261° 13.6 

18°32.3 

45°51.5 

-22°38.5 

18°13.5 

-21°40.9 




10 

323°42.3 

3°42.1 

-15°41.5 

276° 14.4 

18°32.8 

60°53.7 

-22°38.5 

33° 15.8 

-21°40.9 

2019/3/1 

SHA 

Mer.pass 

11 

338°44.8 

18°41.6 

-15°40.7 

291°15.1 

18°33.3 

75°56.0 

-22°38.5 

48° 18.0 

-21°40.9 

Venus 

41°42.1 

09:44 

12 

353°47.2 

33°41.1 

-15°40.0 

306° 15.9 

18°33.7 

90°58.3 

-22°38.5 

63°20.3 

-21°40.9 

Mars 

313°29.4 

15:36 

13 

8°49.7 

48°40.5 

-15°39.2 

321° 16.7 

18°34.2 

106°00.5 

-22°38.5 

78°22.6 

-21°40.8 

Jupiter 

97°18.6 

06:01 

14 

23°52.2 

63°40.0 

-15°38.4 

336° 17.5 

18°34.7 

121 °02.8 

-22°38.6 

93°24.9 

-21°40.8 

Saturn 

69°39.7 

07:51 

15 

38°54.6 

78°39.4 

-15°37.6 

351°18.2 

18°35.1 

136°05.0 

-22°38.6 

108°27.2 

-21°40.8 

2019/3/1 

SHA 

Mer.pass 

16 

53°57.1 

93°38.9 

-15°36.9 

6 ° 19.0 

18°35.6 

151°07.3 

-22°38.6 

123°29.5 

-21°40.8 

Venus 

40°29.9 

09:45 

17 

68°59.6 

108°38.4 

-15°36.1 

21°19.8 

18°36.1 

166°09.6 

-22°38.6 

138°31.7 

-21°40.8 

Mars 

312°48.9 

15:35 

18 

84°02.0 

123°37.8 

-15°35.3 

36°20.6 

18°36.5 

181°11.8 

-22°38.6 

153°34.0 

-21°40.7 

Jupiter 

97°13.5 

05:57 

19 

99°04.5 

138°37.3 

-15°34.5 

51°21.3 

18°37.0 

196°14.1 

-22°38.6 

168°36.3 

-21°40.7 

Saturn 

69°35.3 

07:47 

20 

114°07.0 

153°36.8 

-15°33.7 

66 °22.1 

18°37.5 

211°16.3 

-22°38.6 

183°38.6 

-21°40.7 

1 Horizontal naralax 


21 

129°09.4 

168°36.2 

-15°33.0 

81°22.9 

18°37.9 

226° 18.6 

-22°38.6 

198°40.9 

-21°40.7 


r 

Venus; 

0.1 

22 

144° 11.9 

183°35.7 

-15°32.2 

96°23.6 

18°38.4 

241°20.9 

-22°38.6 

213°43.2 

-21°40.7 


Mars: 

0.1 

23 

159° 14.3 

198°35.2 

-15°31.4 

111°24.4 

18°38.9 

256°23.1 

-22°38.6 

228°45.4 

-21°40.6 




Mer.pass.:12:24 | 

v-0.5 dO.8 

m-3.9 

v0.8 dO.5 ml.3 

v2.3 d-0.0 

m-2.0 

v2.3 dO.O m0.6 





50 



2019 March 14 to Mar. 16 


_ Sun 

GHA 

177° 38.6 
192°38.8 
207°38.9 
222°39.1 
237°39.3 
252°39.4 
267°39.6 
282°39.8 
297°40.0 
312°40.1 
327°40.3 
342°40.5 
357°40.7 
12°40.8 
27°41.0 
42°41.2 
57°41.3 
72°41.5 
87°41.7 
102°41.9 
117°42.0 
132°42.2 
147°42.4 
162°42.6 
SD.=16.1 

GHA 

177°42.7 
192°42.9 
207°43.1 
222°43.3 
237°43.4 
252°43.6 
267°43.8 
282°43.9 
297° 44.1 
312°44.3 
327°44.5 
342°44.6 
357°44.8 
12°45.0 
27°45.2 
42°45.3 
57°45.5 
72°45.7 
87°45.9 
102°46.1 
117°46.2 
132°46.4 
147°46.6 
162°46.8 
SD.=16.1 

GHA 

177°46.9 
192°47.1 
207° 47.3 
222°47.5 
237°47.6 
252°47.8 
267°48.0 
282°48.2 
297°48.3 
312°48.5 
327°48.7 
342°48.9 
357°49.1 
12°49.2 
27°49.4 
42°49.6 
57°49.8 
72°49.9 
87°50.1 
102°50.3 
117°50.5 
132°50.7 
147°50.8 
162°51.0 
SD .=16.1 


GHA 

V 

Dec 

d 

HP 

94 u 24.0 

8.3 

19 u 47.4 

5.4 

57.7 

108°51.3 

8.2 

19°52.7 

5.3 

57.7 

123°18.5 

8.2 

19°58.0 

5.2 

57.8 

137°45.6 

8.1 

20°03.1 

5.0 

57.8 

152°12.7 

8.0 

20°08.1 

4.9 

57.8 

166°39.6 

7.9 

20° 12.9 

4.8 

57.9 

181°06.5 

7.9 

20° 17.7 

4.7 

57.9 

195°33.3 

7.8 

20° 22.4 

4.6 

57.9 

210 °00.1 

7.7 

20°26.9 

4.5 

58.0 

224° 26.7 

7.6 

20°31.3 

4.4 

58.0 

238°53.3 

7.6 

20°35.6 

4.2 

58.0 

253° 19.9 

7.5 

20°39.8 

4.1 

58.1 

267°46.3 

7.4 

20°43.9 

4.0 

58.1 

282° 12.7 

7.3 

20°47.8 

3.9 

58.1 

296°39.0 

7.3 

20°51.6 

3.8 

58.1 

311°05.2 

7.2 

20°55.3 

3.6 

58.2 

325°31.4 

7.1 

20°58.9 

3.5 

58.2 

339°57.5 

7.1 

21°02.3 

3.4 

58.2 

354° 23.5 

7.0 

21°05.7 

3.3 

58.3 

8°49.5 

6.9 

21°08.9 

3.1 

58.3 

23°15.4 

6.9 

21° 11.9 

3.0 

58.3 

37°41.2 

6.8 

21° 14.9 

2.9 

58.4 

52°07.0 

6.7 

21° 17.7 

2.7 

58.4 

66°32.7 

6.7 

21°20.4 

2.6 

58.4 


GHA 

V 

Dec 

d 

HP 

80°58.3 

6.6 

21°22.9 

2.5 

58.5 

95°23.9 

6.5 

21°25.3 

2.4 

58.5 

109°49.4 

6.5 

21°27.6 

2.2 

58.5 

124° 14.8 

6.4 

21°29.8 

2.1 

58.6 

138°40.2 

6.4 

21°31.8 

2.0 

58.6 

153°05.5 

6.3 

21°33.7 

1.8 

58.6 

167°30.8 

6.2 

21°35.5 

1.7 

58.7 

181°56.0 

6.2 

21°37.1 

1.5 

58.7 

196°21.2 

6.1 

21°38.6 

1.4 

58.7 

210°46.3 

6.1 

21°39.9 

1.3 

58.8 

225°11.3 

6.0 

21°41.1 

1.1 

58.8 

239°36.3 

6.0 

21°42.2 

1.0 

58.8 

254°01.3 

5.9 

21°43.1 

0.9 

58.9 

268°26.1 

5.9 

21°43.9 

0.7 

58.9 

282°51.0 

5.8 

21°44.5 

0.6 

58.9 

297°15.8 

5.8 

21°45.0 

0.4 

59.0 

311°40.5 

5.7 

21°45.4 

0.3 

59.0 

326°05.3 

5.7 

21°45.6 

0.1 

59.0 

340°29.9 

5.6 

21°45.7 

0.0 

59.1 

354°54.5 

5.6 

21°45.6 

-0.1 

59.1 

9°19.1 

5.6 

21°45.4 

-0.3 

59.1 

23°43.7 

5.5 

21°45.1 

-0.4 

59.2 

38°08.1 

5.5 

21°44.6 

-0.6 

59.2 

52°32.6 

5.4 

21°43.9 

-0.7 

59.2 


GHA 

V 

Dec 

d 

HP 

66 u 57.0 

5.4 

21°43.1 

-0.9 

59.2 

81°21.4 

5.4 

21°42.2 

-1.0 

59.3 

95°45.8 

5.3 

21°41.1 

-1.2 

59.3 

110 °10.1 

5.3 

21°39.9 

-1.3 

59.3 

124°34.4 

5.3 

21°38.5 

-1.4 

59.4 

138°58.7 

5.3 

21°37.0 

-1.6 

59.4 

153°22.9 

5.2 

21°35.3 

-1.7 

59.4 

167°47.1 

5.2 

21°33.5 

-1.9 

59.5 

182°11.3 

5.2 

21°31.5 

-2.0 

59.5 

196°35.5 

5.2 

21°29.4 

-2.2 

59.5 

210°59.6 

5.1 

21°27.2 

-2.3 

59.6 

225°23.7 

5.1 

21°24.7 

-2.5 

59.6 

239°47.8 

5.1 

21 °22.2 

-2.6 

59.6 

254°11.9 

5.1 

21° 19.5 

-2.8 

59.6 

268° 36.0 

5.1 

21 ° 16.6 

-2.9 

59.7 

283°00.0 

5.0 

21° 13.6 

-3.1 

59.7 

297°24.1 

5.0 

21° 10.5 

-3.2 

59.7 

311°48.1 

5.0 

21°07.2 

-3.4 

59.8 

326°12.1 

5.0 

21°03.7 

-3.5 

59.8 

340° 36.1 

5.0 

21 °00.1 

-3.7 

59.8 

355° 00.1 

5.0 

20° 56.4 

-3.8 

59.9 

9°24.1 

5.0 

20°52.5 

-4.0 

59.9 

23°48.1 

5.0 

20°48.5 

-4.1 

59.9 

38°12.1 

5.0 

20°44.3 

-4.3 

59.9 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

03:55 

05:19 

06:26 

17:55 

19:02 

20:27 

70 

04:09 

05:23 

06:24 

17:56 

18:57 

20:12 

68 

04:20 

05:27 

06:22 

17:58 

18:53 

20:01 

66 

04:29 

05:30 

06:21 

17:59 

18:50 

19:51 

64 

04:36 

05:33 

06:20 

17:60 

18:47 

19:44 

62 

04:43 

05:35 

06:19 

18:01 

18:45 

19:37 

60 

04:48 

05:37 

06:18 

18:01 

18:43 

19:32 

58 

04:52 

05:38 

06:17 

18:02 

18:41 

19:27 

56 

04:56 

05:39 

06:16 

18:03 

18:40 

19:24 

54 

04:59 

05:41 

06:16 

18:03 

18:39 

19:20 

52 

05:02 

05:42 

06:15 

18:04 

18:38 

19:17 

50 

05:05 

05:42 

06:15 

18:04 

18:37 

19:14 

45 

05:10 

05:44 

06:13 

18:05 

18:35 

19:09 

40 

05:14 

05:45 

06:12 

18:06 

18:33 

19:05 

35 

05:17 

05:46 

06:11 

18:07 

18:33 

19:02 

30 

05:19 

05:47 

06:10 

18:08 

18:32 

18:60 

20 

05:21 

05:47 

06:09 

18:10 

18:32 

18:57 

10 

05:22 

05:46 

06:07 

18:11 

18:32 

18:56 

0 

05:21 

05:45 

06:06 

18:12 

18:33 

18:57 

-10 

05:19 

05:43 

06:04 

18:14 

18:35 

18:59 

-20 

05:15 

05:40 

06:02 

18:15 

18:37 

19:03 

-30 

05:08 

05:36 

06:00 

18:17 

18:41 

19:09 

-35 

05:04 

05:33 

05:59 

18:19 

18:44 

19:14 

-40 

04:58 

05:30 

05:57 

18:20 

18:47 

19:19 

-45 

04:51 

05:26 

05:55 

18:22 

18:51 

19:26 

-50 

04:42 

05:21 

05:53 

18:24 

18:56 

19:35 

-52 

04:38 

05:18 

05:52 

18:25 

18:59 

19:39 

-54 

04:33 

05:15 

05:51 

18:26 

19:01 

19:44 

-56 

04:27 

05:12 

05:50 

18:27 

19:04 

19:49 

-58 

04:21 

05:09 

05:48 

18:28 

19:08 

19:56 

-60 

04:13 

05:05 

05:47 

18:30 

19:12 

20:03 




Moonrise 



Moonset 


Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

72 

— 


— 



— 

70 







68 

07:34 

07:46 

08:52 

04:09 

05:56 

06:53 

66 

08:15 

08:47 

09:51 

03:29 

04:54 

05:54 

64 

08:43 

09:22 

10:25 

03:01 

04:20 

05:20 

62 

09:05 

09:47 

10:50 

02:40 

03:55 

04:55 

60 

09:23 

10:07 

11:10 

02:22 

03:35 

04:35 

58 

09:37 

10:24 

11:26 

02:08 

03:19 

04:18 

56 

09:50 

10:37 

11:39 

01:56 

03:05 

04:05 

54 

10:01 

10:50 

11:51 

01:45 

02:53 

03:53 

52 

10:11 

11:00 

12:02 

01:35 

02:42 

03:42 

50 

10:20 

11:10 

12:11 

01:27 

02:33 

03:32 

45 

10:38 

11:30 

12:31 

01:09 

02:13 

03:12 

40 

10:53 

11:46 

12:47 

00:54 

01:57 

02:56 

35 

11:06 

11:60 

13:01 

00:42 

01:43 

02:42 

30 

11:18 

12:12 

13:12 

00:31 

01:31 

02:30 

20 

11:37 

12:33 

13:33 

00:12 

01:11 

02:10 

10 

11:54 

12:50 

13:50 


00:53 

01:52 

0 

12:10 

13:07 

14:07 


00:37 

01:35 

-10 

12:26 

13:24 

14:23 


00:20 

01:19 

-20 

12:43 

13:42 

14:40 


00:03 

01:01 

-30 

13:03 

14:03 

15:01 

23:43 


00:40 

-35 

13:14 

14:15 

15:12 

23:31 


00:28 

-40 

13:27 

14:29 

15:26 

23:17 


00:14 

-45 

13:43 

14:45 

15:42 

23:01 

23:57 


-50 

14:03 

15:06 

16:02 

22:41 

23:37 


-52 

14:12 

15:16 

16:11 

22:32 

23:27 


-54 

14:22 

15:27 

16:21 

22:21 

23:16 


-56 

14:34 

15:39 

16:33 

22:09 

23:04 


-58 

14:47 

15:53 

16:47 

21:56 

22:49 

23:59 

-60 

15:03 

16:10 

17:03 

21:39 

22:32 

23:44 


Sun 

Eqn.of Time 
00 h 12 h 

09:26 09:17 

09:09 09:01 

08:52 08:44 


Moon 

Mer.Pass. 
Upper Lower 

18:23 05:55 

19:21 06:51 

20:20 07:50 


8(51%) 

9(62%) 

10(73%) 





March 17, 18 ,19 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

174° 16.8 

213°34.6 

-15°30.6 

126°25.2 

18°39.3 

271°25.4 

-22°38.6 

243°47.7 

-21°40.6 

Alpheratz 

357°39.8 

29°11.6 

1 

189°19.3 

228°34.1 

-15°29.8 

141°26.0 

18°39.8 

286°27.6 

-22°38.7 

258°50.0 

-21°40.6 

Ankaa 

353° 12.2 

-42° 12.4 

2 

204°21.7 

243°33.5 

-15°29.0 

156°26.7 

18°40.3 

301°29.9 

-22°38.7 

273°52.3 

-21°40.6 

Schedar 

349°36.6 

56°38.4 

3 

219°24.2 

258°33.0 

-15°28.2 

171°27.5 

18°40.7 

316°32.2 

-22°38.7 

288° 54.6 

-21°40.5 

Diphda 

348°52.2 

-17°53.2 

4 

234°26.7 

273°32.5 

-15°27.5 

186°28.3 

18°41.2 

331°34.4 

-22°38.7 

303° 56.9 

-21°40.5 

Achernar 

335° 24.4 

-57°08.7 

5 

249°29.1 

288°31.9 

-15°26.7 

201°29.1 

18°41.7 

346°36.7 

-22°38.7 

318°59.1 

-21°40.5 

Hamal 

327°56.6 

23°33.0 

6 

264°31.6 

303°31.4 

-15°25.9 

216°29.8 

18°42.1 

1°39.0 

-22°38.7 

334°01.4 

-21°40.5 

Polaris 

316°21.9 

89°20.8 

7 

279°34.1 

318°30.9 

-15°25.1 

231°30.6 

18°42.6 

16°41.2 

-22°38.7 

349° 03.7 

-21°40.5 

Akamar 

315°15.6 

-40° 14.1 

8 

294°36.5 

333°30.4 

-15°24.3 

246°31.4 

18°43.1 

31°43.5 

-22°38.7 

4°06.0 

-21°40.4 

Menkar 

314°11.1 

4°09.6 

9 

309°39.0 

348°29.8 

-15°23.5 

261°32.2 

18°43.5 

46°45.8 

-22°38.7 

19°08.3 

-21°40.4 

Mirfak 

308°35.0 

49°55.7 

10 

324°41.4 

3°29.3 

-15°22.7 

276°32.9 

18°44.0 

61°48.0 

-22°38.7 

34° 10.6 

-21°40.4 

Aldebaran 

290°45.0 

16°32.7 

11 

339°43.9 

18°28.8 

-15°21.9 

291°33.7 

18°44.5 

76°50.3 

-22°38.7 

49° 12.9 

-21°40.4 

Rigel 

281°08.3 

-8°11.1 

12 

354°46.4 

33°28.2 

-15°21.1 

306° 34.5 

18°44.9 

91°52.5 

-22°38.7 

64° 15.1 

-21°40.3 

Capella 

280°28.7 

46°01.1 

13 

9°48.8 

48°27.7 

-15°20.3 

321°35.2 

18°45.4 

106°54.8 

-22°38.8 

79° 17.4 

-21°40.3 

Bellatrix 

278°27.8 

6°21.8 

14 

24°51.3 

63°27.2 

-15°19.5 

336°36.0 

18°45.8 

121°57.1 

-22°38.8 

94° 19.7 

-21°40.3 

Elnath 

278°07.7 

28°37.3 

15 

39°53.8 

78°26.6 

-15°18.7 

351°36.8 

18°46.3 

136°59.3 

-22°38.8 

109°22.0 

-21°40.3 

Alnilam 

275°42.4 

-1° 11.7 

16 

54°56.2 

93°26.1 

-15°17.9 

6°37.6 

18°46.8 

152°01.6 

-22°38.8 

124° 24.3 

-21°40.3 

Betelgeuse 

270°57.0 

7°24.4 

17 

69°58.7 

108°25.6 

-15°17.2 

21°38.3 

18°47.2 

167°03.9 

-22°38.8 

139°26.6 

-21°40.2 

Canopus 

263°54.3 

-52°42.8 

18 

85°01.2 

123°25.0 

-15° 16.4 

36°39.1 

18°47.7 

182°06.1 

-22°38.8 

154°28.9 

-21°40.2 

Sirius 

258°30.1 

-16°44.7 

19 

100°03.6 

138°24.5 

-15°15.6 

51°39.9 

18°48.1 

197°08.4 

-22°38.8 

169°31.1 

-21°40.2 

Adara 

255°09.3 

-29°00.3 

20 

115°06.1 

153°24.0 

-15° 14.8 

66°40.6 

18°48.6 

212°10.7 

-22°38.8 

184°33.4 

-21°40.2 

Procyon 

244°55.4 

5°10.5 

21 

130°08.6 

168°23.5 

-15° 14.0 

81°41.4 

18°49.1 

227°13.0 

-22°38.8 

199°35.7 

-21°40.1 

Pollux 

243°22.7 

27°58.7 

22 

145°11.0 

183°22.9 

-15°13.2 

96°42.2 

18°49.5 

242° 15.2 

-22°38.8 

214°38.0 

-21°40.1 

Avior 

234° 16.1 

-59°34.6 

23 

160°13.5 

198°22.4 

-15° 12.4 

111°43.0 

18°50.0 

257° 17.5 

-22°38.8 

229°40.3 

-21°40.1 

Suhail 

222°49.2 

-43° 30.8 

Mer.pass.:12:20 | 

v-0.5 dO.8 

m-3.9 

v0.8 dO.5 ml.3 | 

v2.3 d-0.0 

m-2.0 

v2.3 dO.O m0.6 

Miaplacidus 

221°38.2 

-69°48.0 


Alphard 

217°52.0 

-8°44.7 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











ni ihho 


C1°9pQ 

0 

175 u 15.9 

213 u 21.9 

-15° 11.5 

126 u 43.7 

18“50.4 

272 u 19.8 

-22 u 38.8 

244° 42.6 

-21 u 40.1 

uuDne 

±yo ‘to.z 

ionOon o 

oi oo.y 
i a o n -7 n 

1 

190° 18.4 

228°21.4 

-15°10.7 

141°44.5 

18°50.9 

287°22.0 

-22°38.9 

259°44.9 

-21°40.1 

Denebola 

182 2y.3 

14 2/.y 

2 

205°20.9 

243°20.8 

-15°09.9 

156°45.3 

18°51.4 

302°24.3 

-22°38.9 

274° 47.2 

-21°40.0 

Gienah 

175°47.9 

i 7oon a o 

-17°38.9 

coOn n 

3 

220°23.3 

258°20.3 

-15°09.1 

171°46.0 

18°51.8 

317°26.6 

-22°38.9 

289°49.4 

-21°40.0 

Acrux 

1/3 04.3 

-63 12.2 

4 

235°25.8 

273° 19.8 

-15°08.3 

186°46.8 

18°52.3 

332°28.8 

-22°38.9 

304°51.7 

-21°40.0 

Gacrux 

171°56.0 

-57° 13.1 

5 

250°28.3 

288°19.3 

-15°07.5 

201°47.6 

18°52.7 

347°31.1 

-22°38.9 

319°54.0 

-21°40.0 

Alioth 

166° 16.7 

55°51.3 

6 

265°30.7 

303° 18.7 

-15°06.7 

216°48.3 

18°53.2 

2°33.4 

-22°38.9 

334° 56.3 

-21°40.0 

Spica 

158°26.8 

-11°15.6 

/inOio n 

7 

280°33.2 

318°18.2 

-15°05.9 

231°49.1 

18°53.6 

17°35.7 

-22°38.9 

349° 58.6 

-21°39.9 

Alcaid 

152°55.4 

40 13.0 

8 

295°35.7 

333° 17.7 

-15°05.1 

246°49.9 

18°54.1 

32°37.9 

-22°38.9 

5°00.9 

-21°39.9 

Hadar 

148°41.8 

1 A O O rvo “7 

-60°27.7 

9 

310°38.1 

348° 17.2 

-15°04.3 

261°50.7 

18°54.6 

47°40.2 

-22°38.9 

20°03.2 

-21°39.9 

Menkent 

148 02.7 

-36°27.7 

mO nc n 

10 

325°40.6 

3°16.6 

-15°03.5 

276°51.4 

18°55.0 

62°42.5 

-22°38.9 

35°05.5 

-21°39.9 

Arcturus 

145 51.7 

19 05.2 

11 

340°43.1 

18°16.1 

-15°02.7 

291°52.2 

18°55.5 

77°44.7 

-22°38.9 

50°07.8 

-21°39.8 

Rigil Kent. 

139°45.9 

-60° 54.6 

12 

355°45.5 

33°15.6 

-15°01.9 

306°53.0 

18°55.9 

92°47.0 

-22°38.9 

65°10.0 

-21°39.8 

Zubenelg. 

137°00.9 

-16°07.2 

13 

10°48.0 

48° 15.1 

-15°01.0 

321°53.7 

18°56.4 

107°49.3 

-22°38.9 

80° 12.3 

-21°39.8 

Kochab 

137°19.3 

i rv-7 it 

74° 04.5 

ncO oo n 

14 

25°50.4 

63°14.5 

-15°00.2 

336°54.5 

18°56.8 

122°51.6 

-22°39.0 

95° 14.6 

-21°39.8 

Alphecca 

126 07.5 

i i no m o 

26 38.9 

15 

40°52.9 

78° 14.0 

-14°59.4 

351°55.3 

18°57.3 

137°53.8 

-22°39.0 

110°16.9 

-21°39.8 

Antares 

112 21.3 

-26 28.3 

16 

55°55.4 

93°13.5 

-14°58.6 

6°56.0 

18°57.8 

152°56.1 

-22°39.0 

125°19.2 

-21°39.7 

Atria 

107°19.5 

i mo no n 

-69°03.3 

1 C O A A O 

17 

70°57.8 

108°13.0 

-14°57.8 

21°56.8 

18°58.2 

167°58.4 

-22°39.0 

140°21.5 

-21°39.7 

Sa bi k 

102 08.U 

-15 44.8 

07 Onc 0 

18 

86°00.3 

123°12.5 

-14°57.0 

36°57.6 

18°58.7 

183°00.7 

-22°39.0 

155°23.8 

-21°39.7 

Shaula 

96°16.6 

r\c O no o 

-37 06.8 

1 nOon ”7 

19 

101°02.8 

138°11.9 

-14°56.2 

51°58.3 

18°59.1 

198°02.9 

-22°39.0 

170°26.1 

-21°39.7 

Rasalhague 

96 02.8 

nn° a a o 

12 32.7 

20 

116°05.2 

153°11.4 

-14°55.3 

66°59.1 

18°59.6 

213°05.2 

-22°39.0 

185°28.4 

-21°39.7 

Eta min 

90 44.0 

51 29.0 

21 

131°07.7 

168°10.9 

-14°54.5 

81°59.9 

19°00.0 

228°07.5 

-22°39.0 

200° 30.7 

-21°39.6 

Kaus Aust. 

83°38.7 

ono oc a 

-34°22.3 

ooo A~7 n 

22 

146° 10.2 

183°10.4 

-14°53.7 

97°00.7 

19°00.5 

243°09.8 

-22°39.0 

215°32.9 

-21°39.6 

Vega 

80 36.4 

38 4/.9 

23 

161°12.6 

198°09.9 

-14°52.9 

112°01.4 

19°00.9 

258° 12.1 

-22°39.0 

230° 35.2 

-21°39.6 

Nunki 

Altair 

75°53.6 

62°04.7 

-26° 16.2 
8°55.0 

Mer.pass.:12:16 | 

v-0.5 dO.8 

m-3.9 

v0.8 dO.5 ml.3 | 

v2.3 d-0.0 

m-2.0 

v2.3 dO.O m0.6 

Peacock 

53°13.4 

-56°40.2 





















Deneb 

49°29.1 

45°20.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.6 

9°57.6 

0 

176 u 15.1 

213°09.3 

-14 u 52.1 

127 u 02.2 

19 u 01.4 

273°14.3 

-22 u 39.0 

245“37.5 

-21 u 39.6 

Alnair 

27°39.3 

-46°52.1 

1 

191°17.5 

228°08.8 

-14°51.2 

142°03.0 

19°01.8 

288° 16.6 

-22°39.0 

260° 39.8 

-21°39.6 

Fomalhaut 

15°20.1 

-29°31.4 

2 

206°20.0 

243° 08.3 

-14°50.4 

157°03.7 

19°02.3 

303° 18.9 

-22°39.0 

275°42.1 

-21°39.5 

Scheat 

13°50.0 

28°11.0 

3 

221°22.5 

258°07.8 

-14°49.6 

172°04.5 

19°02.7 

318°21.2 

-22°39.1 

290°44.4 

-21°39.5 

Markab 

13°34.8 

15°18.3 

4 

236° 24.9 

273°07.3 

-14°48.8 

187°05.3 

19°03.2 

333°23.4 

-22°39.1 

305°46.7 

-21°39.5 

2019/3/1 

SHA 

Mer.pass 

5 

251°27.4 

288°06.8 

-14°47.9 

202°06.0 

19°03.6 

348°25.7 

-22°39.1 

320°49.0 

-21°39.5 


39° 17.8 

09:46 

6 

266°29.9 

303° 06.2 

-14°47.1 

217° 06.8 

19°04.1 

3°28.0 

-22°39.1 

335°51.3 

-21°39.4 

Mars 

312°08.4 

15:34 

7 

281°32.3 

318°05.7 

-14°46.3 

232°07.6 

19°04.5 

18°30.3 

-22°39.1 

350°53.6 

-21°39.4 

J u piter 

97°08.6 

05:53 

8 

296° 34.8 

333°05.2 

-14°45.5 

247° 08.3 

19°05.0 

33°32.6 

-22°39.1 

5°55.9 

-21°39.4 

Saturn 

69°30.9 

07:44 

9 

311°37.3 

348° 04.7 

_14°44.6 

262° 09.1 

19°05.4 

48°34.8 

-22°39.1 

20°58.2 

-21°39.4 




10 

326° 39.7 

3°04.2 

-14°43.8 

277°09.9 

19°05.9 

63°37.1 

-22°39.1 

36°00.4 

-21°39.4 

2019/3/1 

SHA 

Mer.pass 

11 

341°42.2 

18°03.7 

-14°43.0 

292° 10.6 

19°06.3 

78°39.4 

-22°39.1 

51°02.7 

-21°39.3 

Venus 

38°05.9 

09:47 

12 

356°44.7 

33°03.1 

-14°42.2 

307°11.4 

19°06.8 

93°41.7 

-22°39.1 

66°05.0 

-21°39.3 

Mars 

311°27.8 

15:32 

13 

11°47.1 

48°02.6 

-14°41.3 

322° 12.2 

19°07.2 

108°44.0 

-22°39.1 

81°07.3 

-21°39.3 

Jupiter 

97°03.8 

05:50 

14 

26°49.6 

63°02.1 

-14°40.5 

337° 12.9 

19°07.7 

123°46.2 

-22°39.1 

96°09.6 

-21°39.3 

Saturn 

69°26.6 

07:40 

15 

41°52.0 

78°01.6 

-14°39.7 

352° 13.7 

19°08.1 

138°48.5 

-22°39.1 

111°11.9 

-21°39.3 

2019/3/1 

SHA 

Mer.pass 

16 

56°54.5 

93°01.1 

-14°38.8 

7° 14.5 

19°08.6 

153°50.8 

-22°39.2 

126° 14.2 

-21°39.2 

Venus 

36°54.3 

09:48 

17 

71°57.0 

108°00.6 

-14°38.0 

22° 15.2 

19°09.0 

168°53.1 

-22°39.2 

141° 16.5 

-21°39.2 

Mars 

310°47.1 

15:31 

18 

86°59.4 

123°00.1 

-14°37.2 

37° 16.0 

19°09.5 

183°55.4 

-22°39.2 

156°18.8 

-21°39.2 

Jupiter 

96°59.2 

05:46 

19 

102°01.9 

137°59.5 

-14°36.3 

52° 16.8 

19°09.9 

198°57.7 

-22°39.2 

171°21.1 

-21°39.2 

Saturn 

69°22.4 

07:36 

20 

117°04.4 

152°59.0 

-14°35.5 

67° 17.5 

19° 10.4 

213°59.9 

-22°39.2 

186°23.4 

-21°39.2 

! Horizontal naralax 


21 

132°06.8 

167°58.5 

-14°34.7 

82° 18.3 

19°10.8 

229°02.2 

-22°39.2 

201°25.7 

-21°39.1 


r 

Venus; 

0.1 

22 

147°09.3 

182°58.0 

-14°33.8 

97°19.1 

19°11.3 

244° 04.5 

-22°39.2 

216°28.0 

-21°39.1 


Mars: 

0.1 

23 

162°11.8 

197°57.5 

-14°33.0 

112°19.8 

19°11.7 

259°06.8 

-22°39.2 

231°30.3 

-21°39.1 




Mer.pass.:12:12 | 

v-0.5 dO.8 

m-3.9 

v0.8 dO.5 ml.4 j 

v2.3 d-0.0 

m-2.0 

v2.3 dO.O m0.6 
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2019 March 17 to Mar. 19 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

177°51.2 

-l u 32.8 

52 u 36.1 

5.0 

20 u 39.9 

-4.4 

60.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

192°51.4 

-1°31.9 

67°00.1 

5.0 

20°35.5 

-4.6 

60.0 

72 

03:37 

05:03 

06:10 

18:08 

19:16 

20:44 

2 

207°51.6 

-1°30.9 

81°24.0 

5.0 

20°30.8 

-4.7 

60.0 

70 

03:53 

05:09 

06:10 

18:08 

19:10 

20:27 

3 

222°51.7 

-1°29.9 

95°48.0 

5.0 

20°26.1 

-4.8 

60.0 

68 

04:06 

05:14 

06:10 

18:09 

19:04 

20:13 

4 

237°51.9 

-1°28.9 

110° 12.0 

5.0 

20°21.1 

-5.0 

60.1 

66 

04:16 

05:19 

06:09 

18:09 

18:60 

20:03 

5 

252°52.1 

-1°27.9 

124°36.0 

5.0 

20° 16.1 

-5.1 

60.1 

64 

04:25 

05:22 

06:09 

18:09 

18:56 

19:54 

6 

267°52.3 

-1°26.9 

138°60.0 

5.0 

20° 10.9 

-5.3 

60.1 

62 

04:32 

05:25 

06:09 

18:09 

18:53 

19:46 

7 

282°52.5 

-1°25.9 

153°24.0 

5.0 

20°05.5 

-5.4 

60.2 

60 

04:38 

05:27 

06:09 

18:09 

18:50 

19:40 

8 

297°52.6 

-1°24.9 

167°48.0 

5.0 

20°00.0 

-5.6 

60.2 

58 

04:43 

05:30 

06:09 

18:09 

18:48 

19:35 

9 

312°52.8 

-1°24.0 

182° 12.0 

5.0 

19° 54.4 

-5.7 

60.2 

56 

04:48 

05:32 

06:09 

18:09 

18:46 

19:30 

10 

327°53.0 

-1°23.0 

196°36.1 

5.0 

19°48.6 

-5.9 

60.2 

54 

04:52 

05:33 

06:08 

18:09 

18:44 

19:26 

11 

342°53.2 

-1°22.0 

211°00.1 

5.1 

19°42.7 

-6.0 

60.3 

52 

04:55 

05:35 

06:08 

18:09 

18:43 

19:22 

12 

357°53.4 

-1°21.0 

225°24.2 

5.1 

19°36.6 

-6.1 

60.3 

50 

04:58 

05:36 

06:08 

18:09 

18:41 

19:19 

13 

12°53.5 

-1°20.0 

239°48.3 

5.1 

19°30.4 

-6.3 

60.3 

45 

05:04 

05:39 

06:08 

18:09 

18:39 

19:13 

14 

27°53.7 

-1°19.0 

254° 12.4 

5.1 

19°24.0 

-6.4 

60.3 

40 

05:09 

05:40 

06:07 

18:10 

18:37 

19:08 

15 

42°53.9 

-1°18.0 

268°36.5 

5.1 

19° 17.5 

-6.6 

60.3 

35 

05:13 

05:42 

06:07 

18:10 

18:35 

19:04 

16 

57°54.1 

-1° 17.0 

283°00.6 

5.1 

19° 10.9 

-6.7 

60.4 

30 

05:15 

05:43 

06:07 

18:10 

18:34 

19:02 

17 

72°54.3 

-1°16.0 

297°24.8 

5.2 

19°04.1 

-6.8 

60.4 

20 

05:19 

05:44 

06:06 

18:10 

18:32 

18:58 

18 

87°54.4 

-1°15.1 

311°48.9 

5.2 

18°57.2 

-7.0 

60.4 

10 

05:20 

05:45 

06:06 

18:11 

18:32 

18:56 

19 

102°54.6 

-1° 14.1 

326°13.1 

5.2 

18°50.2 

-7.1 

60.4 

0 

05:20 

05:44 

06:05 

18:11 

18:32 

18:56 

20 

117°54.8 

-1°13.1 

340°37.4 

5.2 

18°43.0 

-7.2 

60.5 

-10 

05:19 

05:43 

06:04 

18:12 

18:33 

18:57 

21 

132°55.0 

-1°12.1 

355°01.6 

5.3 

18°35.7 

-7.4 

60.5 

-20 

05:16 

05:41 

06:03 

18:13 

18:35 

19:00 

22 

147°55.2 

-1°11.1 

9°25.9 

5.3 

18°28.3 

-7.5 

60.5 

-30 

05:10 

05:38 

06:02 

18:14 

18:38 

19:06 

23 

162°55.3 

-1°10.1 

23°50.2 

5.3 

18°20.7 

-7.6 

60.5 

-35 

05:06 

05:36 

06:01 

18:15 

18:40 

19:09 


SD.=16.1 

d=1.0 

S.D. —16.4 

-40 

05:02 

05:33 

06:00 

18:15 

18:42 

19:14 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:55 

04:47 

04:43 

04:39 

04:34 

04:28 

04:22 

05:30 

05:26 

05:24 

05:21 

05:19 

05:16 

05:12 

05:59 

05:58 

05:57 

05:57 

05:56 

05:55 

05:54 

18:16 

18:17 

18:18 

18:18 

18:19 

18:20 

18:21 

18:45 

18:50 

18:52 

18:54 

18:56 

18:59 

19:02 

19:20 

19:28 

19:32 

19:36 

19:41 

19:46 

19:53 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

177°55.5 

192°55.7 

207°55.9 

222°56.1 

237°56.2 

-1°09.1 

-1°08.1 

-1°07.2 

-1°06.2 

-1°05.2 

38° 14.5 
52°38.8 
67°03.2 
81°27.6 
95°52.1 

5.3 

5.4 
5.4 

5.4 

5.5 

18° 13.0 
18°05.1 
17°57.1 
17°49.0 
17°40.8 

-7.8 

-7.9 

-8.0 

-8.2 

-8.3 

60.5 

60.6 
60.6 
60.6 
60.6 









5 

252°56.4 

-1°04.2 

110°16.5 

5.5 

17° 32.4 

-8.4 

60.6 








6 

267°56.6 

-1°03.2 

124°41.1 

5.5 

17°24.0 

-8.6 

60.7 



Moonrise 



Moonset 


7 

282°56.8 

-1°02.2 

139°05.6 

5.6 

17° 15.3 

-8.7 

60.7 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

297°57.0 

-1°01.2 

153°30.2 

5.6 

17°06.6 

-8.8 

60.7 

72 

— 

11:35 

14:19 

— 

08:23 

07:41 

9 

312°57.2 

-1°00.2 

167°54.8 

5.6 

16°57.7 

-8.9 

60.7 

70 

09:35 

12:23 

14:40 

08:17 

07:34 

07:18 

10 

327°57.3 

-0°59.2 

182° 19.4 

5.7 

16°48.8 

-9.0 

60.7 

68 

10:49 

12:54 

14:57 

07:02 

07:02 

06:60 

11 

342°57.5 

-0°58.3 

196°44.1 

5.7 

16°39.7 

-9.2 

60.7 

66 

11:26 

13:16 

15:10 

06:24 

06:38 

06:45 

12 

357°57.7 

-0°57.3 

211°08.8 

5.7 

16°30.4 

-9.3 

60.8 

64 

11:52 

13:34 

15:21 

05:57 

06:19 

06:33 

13 

12°57.9 

-0°56.3 

225°33.6 

5.8 

16°21.1 

-9.4 

60.8 

62 

12:13 

13:49 

15:30 

05:36 

06:04 

06:23 

14 

27°58.1 

-0°55.3 

239°58.4 

5.8 

16° 11.6 

-9.5 

60.8 

60 

12:29 

14:01 

15:38 

05:19 

05:51 

06:14 

15 

42°58.2 

-0°54.3 

254°23.3 

5.9 

16°02.0 

-9.6 

60.8 

58 

12:43 

14:12 

15:45 

05:05 

05:40 

06:06 

16 

57°58.4 

-0°53.3 

268°48.1 

5.9 

15°52.4 

-9.7 

60.8 

56 

12:55 

14:21 

15:51 

04:53 

05:30 

05:59 

17 

72°58.6 

-0°52.3 

283°13.1 

5.9 

15°42.6 

-9.9 

60.8 

54 

13:06 

14:29 

15:56 

04:42 

05:21 

05:53 

18 

87°58.8 

-0°51.3 

297°38.0 

6.0 

15°32.6 

-10.0 

60.8 

52 

13:15 

14:36 

16:01 

04:32 

05:13 

05:47 

19 

102°59.0 

-0°50.4 

312°03.0 

6.0 

15°22.6 

-10.1 

60.9 

50 

13:23 

14:43 

16:05 

04:24 

05:06 

05:42 

20 

117°59.2 

-0°49.4 

326°28.1 

6.1 

15°12.5 

-10.2 

60.9 

45 

13:41 

14:56 

16:15 

04:05 

04:51 

05:31 

21 

132°59.3 

-0°48.4 

340°53.2 

6.1 

15°02.2 

-10.3 

60.9 

40 

13:55 

15:08 

16:23 

03:50 

04:39 

05:21 

22 

147°59.5 

-0°47.4 

355° 18.3 

6.2 

14°51.9 

-10.4 

60.9 

35 

14:07 

15:18 

16:30 

03:38 

04:28 

05:14 

23 

162°59.7 

-0°46.4 

9°43.5 

6.2 

14°41.4 

-10.5 

60.9 

30 

14:18 

15:26 

16:36 

03:27 

04:19 

05:06 


SD. —16.1 

d=1.0 

S.D. —16.5 

20 

14:36 

15:41 

16:46 

03:08 

04:03 

04:54 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

14:52 

15:07 

15:21 

15:37 

15:55 

16:05 

16:17 

16:31 

16:49 

16:57 

17:05 

17:15 

17:27 

17:40 

15:54 

16:06 

16:18 

16:30 

16:45 

16:53 

17:03 

17:14 

17:27 

17:34 

17:40 

17:48 

17:57 

18:06 

16:55 

17:03 

17:12 

17:20 

17:31 

17:36 

17:43 

17:51 

17:60 

18:04 

18:09 

18:14 

18:19 

18:26 

02:51 

02:35 

02:19 

02:02 

01:43 

01:32 

01:18 

01:03 

00:44 

00:35 

00:24 

00:13 

03:48 

03:35 

03:21 

03:07 

02:50 

02:40 

02:29 

02:16 

01:60 

01:52 

01:44 

01:34 

01:23 

01:11 

04:43 

04:33 

04:23 

04:12 

03:59 

03:52 

03:43 

03:33 

03:21 

03:16 

03:09 

03:03 

02:55 

02:46 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

177 u 59.9 
193°00.1 
208° 00.3 
223°00.4 
238°00.6 
253°00.8 
268°01.0 
283°01.2 
298°01.4 
313°01.5 
328°01.7 
343°01.9 

-0 U 45.4 

-0°44.4 

-0°43.4 

-0°42.4 

-0°41.5 

-0°40.5 

-0°39.5 

-0°38.5 

-0°37.5 

-0°36.5 

-0°35.5 

-0°34.5 

24°08.7 

38°34.0 

52°59.3 

67°24.7 

81°50.1 

96°15.6 

110°41.1 

125°06.6 

139°32.2 

153°57.9 

168°23.6 

182°49.3 

6.3 

6.3 

6.3 

6.4 

6.4 

6.5 

6.5 

6.6 
6.6 
6.7 

6.7 

6.8 

14°30.9 
14° 20.2 
14° 09.4 
13°58.6 
13°47.6 
13°36.6 
13°25.4 
13° 14.2 
13°02.8 
12°51.4 
12°39.9 
12°28.3 

-10.6 

-10.7 

-10.8 

-10.9 

-11.0 

-11.1 

-11.2 

-11.3 

-11.4 

-11.5 

-11.6 

-11.6 

60.9 

60.9 

60.9 

60.9 

60.9 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 

61.0 








12 

358°02.1 

-0°33.6 

197°15.1 

6.8 

12°16.6 

-11.7 

61.0 








13 

13°02.3 

-0°32.6 

211°40.9 

6.9 

12°04.9 

-11.8 

61.0 



Sun 



Moon 


14 

28°02.5 

-0°31.6 

226°06.8 

6.9 

11°53.0 

-11.9 

61.0 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

43°02.6 

-0°30.6 

240°32.8 

7.0 

11°41.1 

-12.0 

61.0 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°02.8 

-0°29.6 

254°58.7 

7.0 

11°29.1 

-12.0 

61.0 

17 

08:35 

08:26 

12:08 

21:20 

08:50 

11(82%) 

17 

73°03.0 

-0°28.6 

269°24.8 

7.1 

11° 17.0 

-12.1 

61.0 

18 

08:18 

08:09 

12:08 

22:19 

09:50 

12(90%) 

18 

88°03.2 

-0°27.6 

283°50.8 

7.1 

11°04.8 

-12.2 

61.0 

19 

08:00 

07:52 

12:07 

23:16 

10:48 

13(96%) 

19 

103°03.4 

-0°26.6 

298° 17.0 

7.1 

10°52.6 

-12.3 

61.0 








20 

118°03.6 

-0°25.6 

312°43.1 

7.2 

10°40.3 

-12.3 

61.0 








21 

133°03.7 

-0°24.7 

327°09.4 

7.2 

10°27.9 

-12.4 

61.0 








22 

148°03.9 

-0°23.7 

341°35.6 

7.3 

10° 15.4 

-12.5 

61.0 








23 

163°04.1 

-0°22.7 

356°02.0 

7.3 

10°02.9 

-12.5 

61.0 









SD. —16.1 

d=1.0 

S.D. —16.6 
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March 20, 21 ,22 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

177° 14.2 

212°57.0 

-14°32.2 

127°20.6 

19° 12.2 

274° 09.1 

-22°39.2 

246°32.6 

-21°39.1 

Alpheratz 

357°39.8 

29°11.6 

1 

192° 16.7 

227°56.5 

-14°31.3 

142°21.4 

19° 12.6 

289° 11.4 

-22°39.2 

261°34.9 

-21°39.0 

Ankaa 

353° 12.2 

-42° 12.3 

2 

207° 19.2 

242° 56.0 

-14°30.5 

157°22.1 

19°13.1 

304° 13.7 

-22°39.2 

276°37.2 

-21°39.0 

Schedar 

349°36.6 

56°38.4 

3 

222°21.6 

257°55.5 

-14°29.6 

172°22.9 

19° 13.5 

319° 15.9 

-22°39.2 

291°39.4 

-21°39.0 

Diphda 

348°52.2 

-17°53.1 

4 

237° 24.1 

272°55.0 

-14°28.8 

187°23.6 

19° 14.0 

334° 18.2 

-22°39.2 

306°41.7 

-21°39.0 

Achernar 

335° 24.4 

-57°08.7 

5 

252°26.5 

287° 54.4 

-14°28.0 

202°24.4 

19° 14.4 

349° 20.5 

-22°39.2 

321°44.0 

-21°39.0 

Hamal 

327°56.6 

23°33.0 

6 

267°29.0 

302° 53.9 

-14°27.1 

217°25.2 

19° 14.8 

4°22.8 

-22°39.3 

336°46.3 

-21°38.9 

Polaris 

316°23.1 

89°20.8 

7 

282°31.5 

317°53.4 

-14°26.3 

232°25.9 

19°15.3 

19°25.1 

-22°39.3 

351°48.6 

-21°38.9 

Akamar 

315°15.6 

-40° 14.1 

8 

297°33.9 

332°52.9 

-14°25.4 

247°26.7 

19° 15.7 

34° 27.4 

-22°39.3 

6°50.9 

-21°38.9 

Menkar 

314°11.2 

4°09.6 

9 

312°36.4 

347°52.4 

-14°24.6 

262°27.5 

19° 16.2 

49°29.7 

-22°39.3 

21°53.2 

-21°38.9 

Mirfak 

308°35.0 

49°55.7 

10 

327°38.9 

2°51.9 

-14°23.7 

277°28.2 

19° 16.6 

64°31.9 

-22°39.3 

36°55.5 

-21°38.9 

Aldebaran 

290°45.0 

16°32.7 

11 

342°41.3 

17°51.4 

-14°22.9 

292°29.0 

19°17.1 

79°34.2 

-22°39.3 

51°57.8 

-21°38.8 

Rigel 

281°08.3 

-8°11.1 

12 

357°43.8 

32°50.9 

-14°22.0 

307°29.8 

19° 17.5 

94°36.5 

-22°39.3 

67°00.1 

-21°38.8 

Capella 

280°28.7 

46°01.1 

13 

12°46.3 

47°50.4 

-14°21.2 

322°30.5 

19° 17.9 

109°38.8 

-22°39.3 

82°02.4 

-21°38.8 

Bellatrix 

278°27.8 

6°21.8 

14 

27°48.7 

62°49.9 

-14°20.4 

337°31.3 

19° 18.4 

124°41.1 

-22°39.3 

97°04.7 

-21°38.8 

Elnath 

278°07.7 

28°37.3 

15 

42°51.2 

77°49.4 

-14°19.5 

352°32.1 

19° 18.8 

139°43.4 

-22°39.3 

112°07.0 

-21°38.8 

Alnilam 

275°42.4 

-1° 11.7 

16 

57°53.6 

92°48.9 

-14° 18.7 

7°32.8 

19° 19.3 

154° 45.7 

-22°39.3 

127°09.3 

-21°38.7 

Betelgeuse 

270°57.1 

7°24.4 

17 

72°56.1 

107°48.4 

-14° 17.8 

22°33.6 

19° 19.7 

169°48.0 

-22°39.3 

142° 11.6 

-21°38.7 

Canopus 

263°54.3 

-52°42.8 

18 

87°58.6 

122°47.9 

-14° 17.0 

37°34.3 

19°20.2 

184°50.3 

-22°39.3 

157° 13.9 

-21°38.7 

Sirius 

258°30.1 

-16°44.7 

19 

103°01.0 

137°47.4 

-14°16.1 

52°35.1 

19°20.6 

199°52.6 

-22°39.3 

172° 16.2 

-21°38.7 

Adara 

255°09.3 

-29°00.3 

20 

118°03.5 

152°46.9 

-14°15.2 

67°35.9 

19°21.0 

214°54.8 

-22°39.4 

187° 18.5 

-21°38.7 

Procyon 

244°55.4 

5°10.5 

21 

133°06.0 

167°46.3 

-14° 14.4 

82°36.6 

19°21.5 

229° 57.1 

-22°39.4 

202°20.8 

-21°38.6 

Pollux 

243°22.7 

27°58.7 

22 

148°08.4 

182°45.8 

-14°13.5 

97°37.4 

19°21.9 

244° 59.4 

-22°39.4 

217° 23.1 

-21°38.6 

Avior 

234° 16.1 

-59°34.6 

23 

163° 10.9 

197°45.3 

-14° 12.7 

112°38.2 

19°22.4 

260°01.7 

-22°39.4 

232°25.4 

-21°38.6 

Suhail 

222°49.2 

-43° 30.8 

Mer. pass.: 12:09 | 

v-0.5 dO.8 

m-3.9 

v0.8 dO.4 ml.4 

v2.3 d-0.0 

m-2.0 

v2.3 dO.O m0.6 

Miaplacidus 

221°38.2 

-69°48.0 


Alphard 

217°52.0 

-8°44.7 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











IT ■ ■ t, u ^ 


C1°OpQ 

0 

178 u 13.4 

212 u 44.8 

-14 u 11.8 

127 u 38.9 

19 u 22.8 

275°04.0 

-22 u 39.4 

247° 27.7 

-21 u 38.6 

uuDne 

±yo ‘to.z 

ionOon o 

oi jo.y 

1 A O 0"7 n 

1 

193°15.8 

227°44.3 

-14° 11.0 

142°39.7 

19°23.2 

290°06.3 

-22°39.4 

262°30.0 

-21°38.6 

Denebola 

182 29.3 

14 2/.9 

2 

208° 18.3 

242°43.8 

-14° 10.1 

157°40.4 

19°23.7 

305°08.6 

-22°39.4 

277°32.3 

-21°38.5 

Gienah 

175°47.9 

1 700 C\ A o 

-17°38.9 

cooin o 

3 

223°20.8 

257°43.3 

-14°09.3 

172°41.2 

19°24.1 

320° 10.9 

-22°39.4 

292°34.6 

-21°38.5 

Acrux 

1/3 U4.3 

-63 12.2 

4 

238°23.2 

272°42.8 

-14°08.4 

187°42.0 

19°24.6 

335° 13.2 

-22°39.4 

307°36.9 

-21°38.5 

Gacrux 

171°56.0 

-57° 13.2 

5 

253°25.7 

287°42.3 

-14°07.6 

202°42.7 

19°25.0 

350° 15.5 

-22°39.4 

322°39.2 

-21°38.5 

Alioth 

166° 16.7 

55°51.3 

6 

268°28.1 

302°41.8 

-14°06.7 

217°43.5 

19°25.4 

5° 17.8 

-22°39.4 

337°41.5 

-21°38.5 

Spica 

158°26.8 

-11°15.6 

zinOio n 

7 

283°30.6 

317°41.3 

-14°05.8 

232°44.3 

19°25.9 

20° 20.1 

-22°39.4 

352°43.8 

-21°38.4 

Alcaid 

152°55.4 

49 13.U 

8 

298°33.1 

332°40.8 

-14°05.0 

247°45.0 

19°26.3 

35°22.4 

-22°39.4 

7°46.1 

-21°38.4 

Hadar 

148°41.8 

1 A O O A r\ a 

-60°27.7 

9 

313°35.5 

347°40.3 

-14°04.1 

262°45.8 

19°26.7 

50° 24.7 

-22°39.4 

22°48.4 

-21°38.4 

Menkent 

148 02.6 

-36°27.7 

mO nc n 

10 

328°38.0 

2°39.8 

-14°03.2 

277°46.5 

19°27.2 

65°27.0 

-22°39.4 

37°50.7 

-21°38.4 

Arcturus 

145 51.7 

19 U5.2 

11 

343°40.5 

17° 39.3 

-14°02.4 

292°47.3 

19°27.6 

80°29.3 

-22°39.5 

52°53.0 

-21°38.4 

Rigil Kent. 

139°45.9 

-60° 54.6 

12 

358°42.9 

32°38.8 

-14°01.5 

307°48.1 

19°28.1 

95°31.6 

-22°39.5 

67°55.3 

-21°38.3 

Zubenelg. 

137°00.8 

-16°07.2 

13 

13°45.4 

47° 38.3 

-14°00.7 

322°48.8 

19°28.5 

110°33.9 

-22°39.5 

82°57.6 

-21°38.3 

Kochab 

137°19.3 

i aaO r»-7 it 

74° 04.5 

aa o oo n 

14 

28°47.9 

62° 37.8 

-13°59.8 

337°49.6 

19°28.9 

125°36.2 

-22°39.5 

97°59.9 

-21°38.3 

Alphecca 

126 07.5 

i i no m o 

26 38.9 

acOaoo 

15 

43°50.3 

77°37.3 

-13°58.9 

352°50.3 

19°29.4 

140°38.4 

-22°39.5 

113°02.2 

-21°38.3 

Antares 

112 21.3 

-26 28.3 

16 

58°52.8 

92°36.8 

-13°58.1 

7°51.1 

19°29.8 

155°40.7 

-22°39.5 

128°04.5 

-21°38.3 

Atria 

107°19.5 

i mo no n 

-69°03.3 

1 C O A A O 

17 

73°55.2 

107° 36.3 

-13°57.2 

22°51.9 

19°30.2 

170°43.0 

-22°39.5 

143°06.8 

-21°38.2 

Sa bi k 

102 08.U 

-15 44.o 

A- 7 O AA 0 

18 

88°57.7 

122°35.8 

-13°56.3 

37°52.6 

19°30.7 

185°45.3 

-22°39.5 

158°09.1 

-21°38.2 

Shaula 

96°16.6 

r\c O aa o 

-37 06.8 

1 A O 0 A ”7 

19 

104°00.2 

137° 35.4 

-13°55.5 

52°53.4 

19°31.1 

200°47.6 

-22°39.5 

173°11.4 

-21°38.2 

Rasalhague 

96 02.8 

nn° a a o 

12 32.7 

0 on n 

20 

119°02.6 

152°34.9 

-13°54.6 

67°54.2 

19°31.5 

215°49.9 

-22°39.5 

188° 13.7 

-21°38.2 

Eta min 

9U 44.3 

51 29.U 

21 

134°05.1 

167°34.4 

-13°53.7 

82°54.9 

19°32.0 

230°52.2 

-22°39.5 

203° 16.0 

-21°38.2 

Kaus Aust. 

83°38.6 

ono oc a 

-34°22.3 

ooo A~7 O 

22 

149°07.6 

182°33.9 

-13°52.9 

97°55.7 

19°32.4 

245° 54.5 

-22°39.5 

218°18.3 

-21°38.1 

Vega 

80 36.4 

38 4/.o 

23 

164° 10.0 

197° 33.4 

-13°52.0 

112°56.4 

19°32.8 

260°56.8 

-22°39.5 

233°20.6 

-21°38.1 

Nunki 

Altair 

75°53.6 

62°04.6 

-26° 16.2 
8°55.0 

Mer.pass.:12:05 | 

v-0.5 dO.9 

m-3.9 

v0.8 dO.4 ml.4 

v2.3 d-0.0 

m-2.0 

v2.3 dO.O m0.6 

Peacock 

53°13.4 

-56°40.2 





















Deneb 

49°29.1 

45°20.7 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.6 

9°57.6 

0 

179 u 12.5 

212 u 32.9 

-13 u 51.1 

127 u 57.2 

19°33.3 

275°59.1 

-22 u 39.5 

248 u 22.9 

-21 u 38.1 

Alnair 

27°39.2 

-46°52.1 

1 

194° 15.0 

227°32.4 

-13°50.2 

142°58.0 

19°33.7 

291°01.4 

-22°39.5 

263°25.2 

-21°38.1 

Fomalhaut 

15°20.1 

-29°31.4 

2 

209° 17.4 

242°31.9 

-13°49.4 

157°58.7 

19° 34.1 

306°03.7 

-22°39.5 

278° 27.5 

-21°38.1 

Scheat 

13°50.0 

28°11.0 

3 

224° 19.9 

257°31.4 

-13°48.5 

172°59.5 

19°34.6 

321°06.0 

-22°39.6 

293°29.8 

-21°38.0 

Markab 

13°34.8 

15°18.3 

4 

239°22.4 

272° 30.9 

-13°47.6 

188°00.2 

19°35.0 

336°08.3 

-22°39.6 

308°32.1 

-21°38.0 

2019/3/2 

SHA 

Mer.pass 

5 

254° 24.8 

287°30.4 

-13°46.7 

203°01.0 

19°35.4 

351°10.6 

-22°39.6 

323°34.4 

-21°38.0 

*— 17/ O j Z_ 

35°42.8 

09:49 

6 

269°27.3 

302° 29.9 

-13°45.9 

218°01.7 

19°35.9 

6° 13.0 

-22°39.6 

338° 36.7 

-21°38.0 

Mars 

310°06 4 

15:30 

7 

284°29.7 

317°29.4 

-13°45.0 

233°02.5 

19°36.3 

21° 15.3 

-22°39.6 

353°39.0 

-21°38.0 

J u piter 

JiU UU.7 

96°54.9 

05:43 

8 

299°32.2 

332° 28.9 

-13°44.1 

248°03.3 

19°36.7 

36°17.6 

-22°39.6 

8°41.3 

-21°37.9 

Saturn 

69° 18.3 

07:33 

9 

314°34.7 

347° 28.4 

-13°43.2 

263°04.0 

19°37.2 

51°19.9 

-22°39.6 

23°43.6 

-21°37.9 




10 

329°37.1 

2°27.9 

-13°42.4 

278°04.8 

19°37.6 

66°22.2 

-22°39.6 

38°45.9 

-21°37.9 

2019/3/2 

SHA 

Mer.pass 

11 

344° 39.6 

17°27.5 

-13°41.5 

293°05.5 

19°38.0 

81°24.5 

-22°39.6 

53°48.2 

-21°37.9 

Venus 

34°31.5 

09:49 

12 

359°42.1 

32°27.0 

-13°40.6 

308°06.3 

19°38.4 

96°26.8 

-22°39.6 

68°50.5 

-21°37.9 

Mars 

309°25.6 

15:29 

13 

14°44.5 

47° 26.5 

-13°39.7 

323°07.1 

19°38.9 

111°29.1 

-22°39.6 

83°52.8 

-21°37.8 

Jupiter 

96°50.7 

05:39 

14 

29°47.0 

62°26.0 

-13°38.8 

338°07.8 

19°39.3 

126°31.4 

-22°39.6 

98°55.1 

-21°37.8 

Saturn 

69° 14.3 

07:29 

15 

44°49.5 

77°25.5 

-13°38.0 

353°08.6 

19°39.7 

141°33.7 

-22°39.6 

113°57.4 

-21°37.8 

2019/3/2 

SHA 

Mer.pass 

16 

59°51.9 

92°25.0 

-13°37.1 

8°09.3 

19°40.2 

156°36.0 

-22°39.6 

128°59.7 

-21°37.8 

Venus 

33°20.4 

09:50 

17 

74° 54.4 

107° 24.5 

-13°36.2 

23°10.1 

19°40.6 

171°38.3 

-22°39.6 

144°02.0 

-21°37.8 

Mars 

308°44.7 

15:27 

18 

89°56.8 

122°24.0 

-13°35.3 

38°10.9 

19°41.0 

186°40.6 

-22°39.6 

159°04.3 

-21°37.7 

Jupiter 

96°46.6 

05:35 

19 

104°59.3 

137°23.5 

-13°34.4 

53°11.6 

19°41.4 

201°42.9 

-22°39.7 

174°06.7 

-21°37.7 

Saturn 

69° 10.4 

07:25 

20 

120°01.8 

152°23.1 

-13°33.5 

68°12.4 

19°41.9 

216°45.2 

-22°39.7 

189°09.0 

-21°37.7 

! Horizontal naralax 


21 

135°04.2 

167° 22.6 

-13°32.7 

83°13.1 

19°42.3 

231°47.5 

-22°39.7 

204° 11.3 

-21°37.7 


r 

Venus: 

0.1 

22 

150°06.7 

182°22.1 

-13°31.8 

98°13.9 

19°42.7 

246°49.8 

-22°39.7 

219°13.6 

-21°37.7 


Mars: 

0.1 

23 

165°09.2 

197°21.6 

-13°30.9 

113° 14.6 

19°43.1 

261°52.1 

-22°39.7 

234° 15.9 

-21°37.6 




Mer.pass.:12:01 | 

v-0.5 dO.9 

m-3.9 

v0.8 dO.4 ml.4 

v2.3 d-0.0 

m-2.0 

v2.3 dO.O m0.6 
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2019 March 20 to Mar. 22 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178°04.3 

-0°21.7 

10°28.3 

1A 

9 U 50.3 

-12.6 

61.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°04.5 

-0°20.7 

24°54.7 

7 A 

9°37.7 

-12.7 

61.0 

72 

03:17 

04:47 

05:55 

18:22 

19:31 

21:03 

2 

208°04.7 

-0° 19.7 

39°21.2 

7.5 

9°25.0 

-12.7 

61.0 

70 

03:36 

04:55 

05:56 

18:21 

19:22 

20:42 

3 

223°04.9 

-0° 18.7 

53°47.7 

7.5 

9°12.2 

-12.8 

61.0 

68 

03:51 

05:01 

05:57 

18:19 

19:16 

20:26 

4 

238°05.0 

-0° 17.7 

68° 14.2 

7.6 

8°59.4 

-12.9 

61.0 

66 

04:03 

05:07 

05:58 

18:18 

19:10 

20:14 

5 

253°05.2 

-0° 16.8 

82°40.8 

7.6 

8°46.5 

-12.9 

61.0 

64 

04:13 

05:11 

05:59 

18:18 

19:05 

20:04 

6 

268°05.4 

-0° 15.8 

97°07.5 

7.7 

8°33.6 

-13.0 

61.0 

62 

04:21 

05:15 

05:59 

18:17 

19:01 

19:55 

7 

283°05.6 

-0° 14.8 

111°34.2 

7.7 

8°20.6 

-13.0 

61.0 

60 

04:28 

05:18 

05:60 

18:16 

18:58 

19:48 

8 

298°05.8 

-0° 13.8 

126°00.9 

7.8 

8°07.6 

-13.1 

61.0 

58 

04:34 

05:21 

06:00 

18:16 

18:55 

19:42 

9 

313°06.0 

-0° 12.8 

140°27.7 

7.8 

7°54.5 

-13.1 

61.0 

56 

04:39 

05:24 

06:01 

18:15 

18:52 

19:37 

10 

328°06.1 

-0° 11.8 

154°54.5 

7.9 

7°41.3 

-13.2 

61.0 

54 

04:44 

05:26 

06:01 

18:15 

18:50 

19:32 

11 

343°06.3 

-0° 10.8 

169°21.4 

7.9 

7°28.1 

-13.2 

61.0 

52 

04:48 

05:28 

06:01 

18:14 

18:48 

19:28 

12 

358°06.5 

-0°09.8 

183°48.3 

7.9 

7°14.9 

-13.3 

60.9 

50 

04:51 

05:29 

06:02 

18:14 

18:46 

19:24 

13 

13°06.7 

-0°08.9 

198° 15.3 

8.0 

7°01.6 

-13.3 

60.9 

45 

04:58 

05:33 

06:02 

18:13 

18:43 

19:17 

14 

28°06.9 

-0°07.9 

212°42.3 

8.0 

6°48.3 

-13.3 

60.9 

40 

05:04 

05:36 

06:03 

18:13 

18:40 

19:11 

15 

43°07.1 

-0°06.9 

227°09.3 

8.1 

6°35.0 

-13.4 

60.9 

35 

05:08 

05:38 

06:03 

18:12 

18:37 

19:07 

16 

58°07.3 

-0°05.9 

241°36.4 

8.1 

6°21.6 

-13.4 

60.9 

30 

05:12 

05:39 

06:03 

18:12 

18:36 

19:04 

17 

73°07.4 

-0°04.9 

256°03.6 

8.2 

6°08.1 

-13.4 

60.9 

20 

05:16 

05:42 

06:04 

18:11 

18:33 

18:59 

18 

88°07.6 

-0°03.9 

270°30.7 

8.2 

5°54.7 

-13.5 

60.9 

10 

05:19 

05:43 

06:04 

18:11 

18:32 

18:56 

19 

103°07.8 

-0°02.9 

284°58.0 

8.2 

5°41.2 

-13.5 

60.9 

0 

05:19 

05:43 

06:04 

18:11 

18:31 

18:55 

20 

118°08.0 

-0°01.9 

299°25.2 

8.3 

5°27.7 

-13.5 

60.9 

-10 

05:19 

05:43 

06:04 

18:10 

18:31 

18:56 

21 

133°08.2 

-0°00.9 

313°52.5 

8.3 

5°14.1 

-13.6 

60.8 

-20 

05:16 

05:42 

06:04 

18:10 

18:32 

18:58 

22 

148°08.4 

0°00.0 

328° 19.9 

8.4 

5°00.5 

-13.6 

60.8 

-30 

05:12 

05:40 

06:04 

18:10 

18:34 

19:02 

23 

163°08.6 

0°01.0 

342°47.3 

8.4 

4°46.9 

-13.6 

60.8 

-35 

05:09 

05:38 

06:04 

18:10 

18:36 

19:05 


SD.—16.1 

d=1.0 

S.D. —16.6 

-40 

05:05 

05:36 

06:03 

18:10 

18:37 

19:09 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:59 

04:52 

04:49 

04:45 

04:41 

04:36 

04:30 

05:34 

05:31 

05:29 

05:27 

05:25 

05:23 

05:20 

06:03 

06:03 

06:03 

06:02 

06:02 

06:02 

06:02 

18:11 

18:11 

18:11 

18:11 

18:11 

18:11 

18:12 

18:40 

18:43 

18:44 

18:46 

18:48 

18:50 

18:53 

19:14 

19:21 

19:24 

19:28 

19:32 

19:37 

19:43 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

178°08.7 

193°08.9 

208°09.1 

223°09.3 

238°09.5 

0°02.0 

0°03.0 

0°04.0 

0°05.0 

0°06.0 

357° 14.7 
11°42.1 
26°09.6 
40°37.2 
55°04.8 

8.4 

8.5 

8.5 

8.6 
8.6 

4°33.3 

4°19.6 

4°06.0 

3°52.3 

3°38.6 

-13.6 

-13.7 

-13.7 

-13.7 

-13.7 

60.8 

60.8 

60.8 

60.8 

60.7 









5 

253°09.7 

0°07.0 

69°32.4 

8.6 

3°24.8 

-13.7 

60.7 








6 

268°09.9 

0°07.9 

84°00.0 

8.7 

3°11.1 

-13.7 

60.7 



Moonrise 



Moonset 


7 

283° 10.1 

0°08.9 

98°27.7 

8.7 

2°57.4 

-13.8 

60.7 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

298° 10.2 

0°09.9 

112°55.4 

8.7 

2°43.6 

-13.8 

60.7 

72 

16:39 

18:51 

20:59 

07:18 

07:01 

06:44 

9 

313°10.4 

0° 10.9 

127°23.2 

8.8 

2°29.8 

-13.8 

60.7 

70 

16:48 

18:51 

20:51 

07:07 

06:57 

06:48 

10 

328° 10.6 

0° 11.9 

141°51.0 

8.8 

2°16.1 

-13.8 

60.6 

68 

16:56 

18:51 

20:44 

06:57 

06:54 

06:50 

11 

343° 10.8 

0° 12.9 

156° 18.8 

8.8 

2°02.3 

-13.8 

60.6 

66 

17:02 

18:51 

20:38 

06:49 

06:51 

06:53 

12 

358° 11.0 

0° 13.9 

170°46.7 

8.9 

1°48.5 

-13.8 

60.6 

64 

17:07 

18:51 

20:33 

06:42 

06:49 

06:55 

13 

13°11.2 

0° 14.8 

185° 14.6 

8.9 

1°34.7 

-13.8 

60.6 

62 

17:11 

18:51 

20:29 

06:36 

06:47 

06:57 

14 

28° 11.4 

0° 15.8 

199°42.5 

8.9 

1°20.9 

-13.8 

60.5 

60 

17:15 

18:51 

20:25 

06:31 

06:45 

06:58 

15 

43°11.5 

0° 16.8 

214° 10.4 

9.0 

1°07.1 

-13.8 

60.5 

58 

17:19 

18:51 

20:22 

06:26 

06:44 

06:60 

16 

58°11.7 

0° 17.8 

228°38.4 

9.0 

0°53.4 

-13.8 

60.5 

56 

17:22 

18:51 

20:19 

06:22 

06:42 

07:01 

17 

73°11.9 

0° 18.8 

243°06.5 

9.0 

0°39.6 

-13.8 

60.5 

54 

17:24 

18:51 

20:16 

06:18 

06:41 

07:02 

18 

88° 12.1 

0° 19.8 

257°34.5 

9.1 

0°25.8 

-13.8 

60.5 

52 

17:27 

18:51 

20:14 

06:15 

06:40 

07:03 

19 

103° 12.3 

0°20.8 

272°02.6 

9.1 

0°12.1 

-13.8 

60.4 

50 

17:29 

18:51 

20:12 

06:12 

06:39 

07:04 

20 

118°12.5 

0°21.8 

286°30.7 

9.1 

-0°01.7 

-13.7 

60.4 

45 

17:34 

18:52 

20:08 

06:05 

06:37 

07:06 

21 

133° 12.7 

0°22.7 

300°58.8 

9.1 

-0°15.4 

-13.7 

60.4 

40 

17:38 

18:52 

20:04 

05:60 

06:35 

07:08 

22 

148° 12.9 

0°23.7 

315°27.0 

9.2 

-0°29.2 

-13.7 

60.4 

35 

17:41 

18:52 

20:01 

05:55 

06:33 

07:10 

23 

163°13.0 

0°24.7 

329°55.2 

9.2 

-0°42.9 

-13.7 

60.3 

30 

17:44 

18:52 

19:58 

05:50 

06:31 

07:11 


SD.—16.1 

d=1.0 

S.D. —16.6 

20 

17:50 

18:52 

19:53 

05:43 

06:29 

07:13 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

17:54 

17:59 

18:03 

18:08 

18:13 

18:16 

18:19 

18:23 

18:28 

18:30 

18:32 

18:35 

18:38 

18:41 

18:52 

18:52 

18:52 

18:53 

18:53 

18:53 

18:53 

18:53 

18:54 

18:54 

18:54 

18:54 

18:54 

18:54 

19:49 

19:45 

19:41 

19:37 

19:32 

19:29 

19:26 

19:23 

19:19 

19:17 

19:15 

19:13 

19:10 

19:07 

05:36 

05:30 

05:23 

05:16 

05:08 

05:04 

04:59 

04:52 

04:45 

04:42 

04:38 

04:34 

04:29 

04:23 

06:26 

06:24 

06:22 

06:19 

06:17 

06:15 

06:13 

06:11 

06:08 

06:07 

06:06 

06:04 

06:02 

06:01 

07:15 

07:17 

07:19 

07:21 

07:23 

07:25 

07:26 

07:28 

07:30 

07:31 

07:32 

07:33 

07:34 

07:36 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

178 u 13.2 
193°13.4 
208° 13.6 
223° 13.8 
238° 14.0 
253° 14.2 
268° 14.3 
283° 14.5 
298° 14.7 
313°14.9 
328° 15.1 
343° 15.3 

0°25.7 

0°26.7 

0°27.7 

0°28.7 

0°29.7 

0°30.6 

0°31.6 

0°32.6 

0°33.6 

0°34.6 

0°35.6 

0°36.6 

344 u 23.4 
358°51.6 
13°19.9 
27°48.2 
42° 16.5 
56°44.9 
71°13.2 
85°41.6 
100° 10.0 
114°38.4 
129°06.9 
143°35.4 

9.2 

9.3 
9.3 
9.3 

9.3 

9.4 
9.4 
9.4 
9.4 

9.4 

9.5 
9.5 

-0 U 56.6 
-1°10.2 
-1°23.9 
-1°37.6 
-1°51.2 
-2°04.8 
-2°18.3 
-2°31.9 
-2°45.4 
-2°58.9 
-3° 12.3 
-3°25.8 

-13.7 

-13.7 

-13.7 

-13.6 

-13.6 

-13.6 

-13.6 

-13.5 

-13.5 

-13.5 

-13.4 

-13.4 

60.3 

60.3 

60.3 

60.2 

60.2 

60.2 

60.2 

60.1 

60.1 

60.1 

60.0 

60.0 








12 

358°15.5 

0°37.5 

158°03.9 

9.5 

-3°39.2 

-13.4 

60.0 








13 

13°15.7 

0°38.5 

172°32.4 

9.5 

-3°52.5 

-13.3 

59.9 



Sun 



Moon 


14 

28° 15.8 

0°39.5 

187°00.9 

9.5 

-4°05.8 

-13.3 

59.9 

Day 

Eqn.ofTime 

Mer. 

Mer. Pass. 

Age 

15 

43° 16.0 

0°40.5 

201°29.4 

9.6 

-4°19.1 

-13.3 

59.9 


00" 

12 h 

Pass 

Upper 

Lower 


16 

58° 16.2 

0°41.5 

215°58.0 

9.6 

-4°32.4 

-13.2 

59.9 

20 

07:43 

07:34 

12:07 

00:11 

11:44 

14(99%) 

17 

73°16.4 

0°42.5 

230°26.6 

9.6 

-4°45.6 

-13.2 

59.8 

21 

07:25 

07:16 

12:07 

00:11 

12:38 

15(100%) 

18 

88° 16.6 

0°43.5 

244°55.2 

9.6 

-4°58.7 

-13.1 

59.8 

22 

07:07 

06:58 

12:06 

01:04 

13:30 

16(97%) 

19 

103° 16.8 

0°44.4 

259°23.8 

9.6 

-5°11.8 

-13.1 

59.8 








20 

118°17.0 

0°45.4 

273°52.4 

9.6 

-5°24.9 

-13.0 

59.7 








21 

133° 17.2 

0°46.4 

288°21.1 

9.7 

-5°37.9 

-13.0 

59.7 








22 

148° 17.4 

0°47.4 

302°49.7 

9.7 

-5°50.9 

-13.0 

59.7 








23 

163° 17.5 

0°48.4 

317° 18.4 

9.7 

-6°03.8 

-12.9 

59.6 









SD.—16.1 

d=1.0 

S.D. = 16.5 
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March 23, 24 ,25 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

180°11.6 

212°21.1 

-13°30.0 

128° 15.4 

19°43.6 

276°54.5 

-22°39.7 

249° 18.2 

-21°37.6 

Alpheratz 

357°39.8 

29°11.6 

1 

195°14.1 

227°20.6 

-13°29.1 

143° 16.2 

19°44.0 

291°56.8 

-22°39.7 

264° 20.5 

-21°37.6 

Ankaa 

353° 12.2 

-42° 12.3 

2 

210°16.6 

242°20.1 

-13°28.2 

158° 16.9 

19°44.4 

306°59.1 

-22°39.7 

279°22.8 

-21°37.6 

Schedar 

349°36.6 

56°38.4 

3 

225°19.0 

257°19.6 

-13°27.3 

173° 17.7 

19°44.9 

322°01.4 

-22°39.7 

294°25.1 

-21°37.6 

Diphda 

348°52.2 

-17°53.1 

4 

240°21.5 

272° 19.2 

-13°26.4 

188° 18.4 

19°45.3 

337°03.7 

-22°39.7 

309° 27.4 

-21°37.5 

Achernar 

335° 24.4 

-57°08.7 

5 

255° 24.0 

287° 18.7 

-13°25.6 

203° 19.2 

19°45.7 

352°06.0 

-22°39.7 

324° 29.7 

-21°37.5 

Hamal 

327°56.6 

23°33.0 

6 

270°26.4 

302°18.2 

-13°24.7 

218°19.9 

19°46.1 

7°08.3 

-22°39.7 

339° 32.0 

-21°37.5 

Polaris 

316°24.1 

89°20.8 

7 

285°28.9 

317°17.7 

-13°23.8 

233°20.7 

19°46.6 

22° 10.6 

-22°39.7 

354° 34.3 

-21°37.5 

Akamar 

315°15.6 

-40° 14.1 

8 

300°31.3 

332°17.2 

-13°22.9 

248°21.5 

19°47.0 

37°12.9 

-22°39.7 

9°36.6 

-21°37.5 

Menkar 

314°11.2 

4°09.6 

9 

315°33.8 

347° 16.7 

-13°22.0 

263°22.2 

19°47.4 

52°15.2 

-22°39.7 

24° 38.9 

-21°37.4 

Mirfak 

308°35.0 

49°55.7 

10 

330°36.3 

2°16.3 

-13°21.1 

278°23.0 

19°47.8 

67° 17.6 

-22°39.7 

39°41.2 

-21°37.4 

Aldebaran 

290°45.0 

16°32.7 

11 

345°38.7 

17°15.8 

-13°20.2 

293°23.7 

19°48.2 

82° 19.9 

-22°39.7 

54°43.6 

-21°37.4 

Rigel 

281°08.4 

-8°11.1 

12 

0°41.2 

32°15.3 

-13°19.3 

308° 24.5 

19°48.7 

97°22.2 

-22°39.8 

69°45.9 

-21°37.4 

Capella 

280°28.8 

46°01.1 

13 

15°43.7 

47° 14.8 

-13°18.4 

323°25.2 

19°49.1 

112°24.5 

-22°39.8 

84°48.2 

-21°37.4 

Bellatrix 

278°27.9 

6°21.8 

14 

30°46.1 

62°14.3 

-13°17.5 

338°26.0 

19°49.5 

127°26.8 

-22°39.8 

99°50.5 

-21°37.3 

Elnath 

278°07.7 

28°37.3 

15 

45°48.6 

77°13.8 

-13°16.6 

353°26.7 

19°49.9 

142°29.1 

-22°39.8 

114°52.8 

-21°37.3 

Alnilam 

275°42.4 

-1° 11.7 

16 

60°51.1 

92°13.4 

-13°15.7 

8°27.5 

19°50.4 

157°31.4 

-22°39.8 

129°55.1 

-21°37.3 

Betelgeuse 

270°57.1 

7°24.4 

17 

75°53.5 

107°12.9 

-13° 14.8 

23°28.3 

19°50.8 

172°33.7 

-22°39.8 

144° 57.4 

-21°37.3 

Canopus 

263°54.4 

-52°42.8 

18 

90°56.0 

122°12.4 

-13°13.9 

38°29.0 

19°51.2 

187°36.1 

-22°39.8 

159°59.7 

-21°37.3 

Sirius 

258°30.1 

-16°44.7 

19 

105°58.5 

137°11.9 

-13°13.0 

53°29.8 

19°51.6 

202°38.4 

-22°39.8 

175°02.0 

-21°37.3 

Adara 

255°09.4 

-29°00.3 

20 

121°00.9 

152°11.4 

-13°12.1 

68°30.5 

19°52.0 

217°40.7 

-22°39.8 

190°04.3 

-21°37.2 

Procyon 

244°55.4 

5°10.5 

21 

136°03.4 

167°11.0 

-13°11.2 

83°31.3 

19°52.5 

232°43.0 

-22°39.8 

205°06.6 

-21°37.2 

Pollux 

243°22.7 

27°58.7 

22 

151°05.8 

182°10.5 

-13°10.3 

98°32.0 

19°52.9 

247°45.3 

-22°39.8 

220°08.9 

-21°37.2 

Avior 

234° 16.1 

-59°34.6 

23 

166°08.3 

197°10.0 

-13°09.4 

113°32.8 

19°53.3 

262°47.6 

-22°39.8 

235°11.3 

-21°37.2 

Suhail 

222°49.3 

-43° 30.9 
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Miaplacidus 

221°38.3 

-69°48.0 


Alphard 

217°52.0 

-8°44.7 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











ni ihho 


C1°9pQ 

0 

181 u 10.8 

212 u 09.5 

-13 u 08.5 

128 u 33.5 

19 u 53.7 

277 u 50.0 

-22 u 39.8 

250 u 13.6 

-21 u 37.2 

uuDne 

±yo ‘to.z 

ionOon o 

oi jo.y 

1 A O 0“7 n 

1 

196° 13.2 

227°09.0 

-13°07.6 

143° 34.3 

19°54.1 

292°52.3 

-22°39.8 

265° 15.9 

-21°37.1 

Denebola 

182 2y.3 

14 2/.y 

2 

211°15.7 

242°08.6 

-13°06.7 

158°35.0 

19°54.6 

307° 54.6 

-22°39.8 

280° 18.2 

-21°37.1 

Gienah 

175°47.9 

1 700 A A o 

-17°38.9 

COO 1 o o 

3 

226° 18.2 

257°08.1 

-13°05.8 

173°35.8 

19°55.0 

322°56.9 

-22°39.8 

295°20.5 

-21°37.1 

Acrux 

1/8 U4.3 

-63 12.2 

4 

241°20.6 

272°07.6 

-13°04.9 

188°36.6 

19°55.4 

337°59.2 

-22°39.8 

310°22.8 

-21°37.1 

Gacrux 

171°56.0 

-57° 13.2 

5 

256°23.1 

287°07.1 

-13°04.0 

203°37.3 

19°55.8 

353°01.5 

-22°39.8 

325°25.1 

-21°37.1 

Alioth 

166° 16.7 

55°51.3 

6 

271°25.6 

302°06.7 

-13°03.1 

218°38.1 

19°56.2 

8°03.9 

-22°39.9 

340° 27.4 

-21°37.0 

Spica 

158°26.8 

1rnOrrO 

-11°15.6 

/inOio a 

7 

286°28.0 

317°06.2 

-13°02.2 

233°38.8 

19°56.7 

23°06.2 

-22°39.9 

355°29.7 

-21°37.0 

Alcaid 

152 55.3 

4y 13.u 

8 

301°30.5 

332°05.7 

-13°01.3 

248°39.6 

19°57.1 

38°08.5 

-22°39.9 

10°32.0 

-21°37.0 

Hadar 

148°41.8 

1 » nO no c. 

-60°27.7 

9 

316°32.9 

347°05.2 

-13°00.3 

263°40.3 

19°57.5 

53°10.8 

-22°39.9 

25°34.4 

-21°37.0 

Menkent 

148 U2.6 

-36°27.7 

mO ac o 

10 

331°35.4 

2°04.8 

-12°59.4 

278°41.1 

19°57.9 

68° 13.1 

-22°39.9 

40° 36.7 

-21°37.0 

Arcturus 

145°51.7 

19 U5.2 

11 

346° 37.9 

17°04.3 

-12°58.5 

293°41.8 

19°58.3 

83° 15.5 

-22°39.9 

55°39.0 

-21°36.9 

Rigil Kent. 

139°45.9 

-60° 54.6 

12 

1°40.3 

32°03.8 

-12°57.6 

308°42.6 

19°58.7 

98° 17.8 

-22°39.9 

70°41.3 

-21°36.9 

Zubenelg. 

137°00.8 

-16°07.2 

13 

16°42.8 

47°03.3 

-12°56.7 

323°43.3 

19°59.2 

113°20.1 

-22°39.9 

85°43.6 

-21°36.9 

Kochab 

137°19.2 

1 O/CO r\- 7 r~ 

74° 04.5 

ocO oo A 

14 

31°45.3 

62°02.9 

-12°55.8 

338° 44.1 

19°59.6 

128°22.4 

-22°39.9 

100°45.9 

-21°36.9 

Alphecca 

126 07.5 

1 1 oO Ol O 

26 38.9 

ocOooo 

15 

46°47.7 

77°02.4 

-12°54.9 

353°44.8 

19°60.0 

143°24.7 

-22°39.9 

115°48.2 

-21°36.9 

Antares 

112 21.3 

-26 28.3 

16 

61°50.2 

92°01.9 

-12°54.0 

8°45.6 

20°00.4 

158°27.1 

-22°39.9 

130°50.5 

-21°36.9 

Atria 

107° 19.4 

ino o ao n 

-69°03.3 

1 C O A A O 

17 

76°52.7 

107°01.4 

-12°53.1 

23°46.4 

20°00.8 

173°29.4 

-22°39.9 

145°52.8 

-21°36.8 

Sa bi k 

102 U8.U 

-15 44.8 

07 OAC O 

18 

91°55.1 

122°01.0 

-12°52.1 

38° 47.1 

20°01.2 

188°31.7 

-22°39.9 

160°55.2 

-21°36.8 

Shaula 

96°16.5 

r\c o ao o 

-37 06.8 

1 O O OO “7 

19 

106°57.6 

137°00.5 

-12°51.2 

53°47.9 

20°01.6 

203°34.0 

-22°39.9 

175°57.5 

-21°36.8 

Rasalhague 

96 02.8 

nn° a a o 

12 32.7 

ri 0 An n 

20 

122°00.1 

152°00.0 

-12°50.3 

68°48.6 

20°02.1 

218°36.4 

-22°39.9 

190°59.8 

-21°36.8 

Eta min 

9U 44.3 

51 29.U 

21 

137°02.5 

166°59.5 

-12°49.4 

83°49.4 

20°02.5 

233°38.7 

-22°39.9 

206°02.1 

-21°36.8 

Kaus Aust. 

83°38.6 

ono A 

-34°22.3 

ooo A~7 O 

22 

152°05.0 

181°59.1 

-12°48.5 

98°50.1 

20°02.9 

248°41.0 

-22°39.9 

221°04.4 

-21°36.7 

Vega 

80 36.4 

38 4/.8 

23 

167°07.4 

196°58.6 

-12°47.6 

113°50.9 

20°03.3 

263°43.3 

-22°39.9 

236°06.7 

-21°36.7 

Nunki 

Altair 

75°53.5 

62°04.6 

-26° 16.2 
8°55.0 
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Peacock 

53°13.4 

-56°40.2 





















Deneb 

49°29.1 

45°20.7 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.6 

9°57.6 

0 

182 u 09.9 

211 u 58.1 

-12 u 46.6 

128“51.6 

20 u 03.7 

278"45.6 

-22 u 40.0 

251 u 09.0 

-21“36.7 

Alnair 

27°39.2 

-46°52.1 

1 

197° 12.4 

226°57.7 

-12°45.7 

143°52.4 

20°04.1 

293°48.0 

-22°40.0 

266°11.3 

-21°36.7 

Fomalhaut 

15°20.1 

-29°31.3 

2 

212°14.8 

241°57.2 

-12°44.8 

158°53.1 

20°04.5 

308°50.3 

-22°40.0 

281°13.7 

-21°36.7 

Scheat 

13°50.0 

28°11.0 

3 

227° 17.3 

256°56.7 

-12°43.9 

173°53.9 

20°04.9 

323°52.6 

-22°40.0 

296° 16.0 

-21°36.6 

Markab 

13°34.8 

15°18.3 

4 

242° 19.8 

271°56.3 

-12°43.0 

188°54.6 

20°05.4 

338°54.9 

-22°40.0 

311°18.3 

-21°36.6 

2019/3/2 

SHA 

Mer.pass 

5 

257°22.2 

286°55.8 

-12°42.0 

203°55.4 

20°05.8 

353°57.3 

-22°40.0 

326° 20.6 

-21°36.6 

*— z) / o j z_ 

32°09.5 

09:51 

6 

272° 24.7 

301°55.3 

-12°41.1 

218°56.1 

20°06.2 

8°59.6 

-22°40.0 

341°22.9 

-21°36.6 

Mars 

308°03 8 

15:26 

7 

287°27.2 

316°54.8 

-12°40.2 

233°56.9 

20°06.6 

24°01.9 

-22°40.0 

356°25.2 

-21°36.6 

J u piter 

JvU UJ.U 

96°42.8 

05:32 

8 

302°29.6 

331°54.4 

-12°39.3 

248°57.6 

20°07.0 

39°04.3 

-22°40.0 

11°27.5 

-21°36.6 

Saturn 

69°06.5 

07:22 

9 

317°32.1 

346°53.9 

-12°38.3 

263°58.4 

20°07.4 

54°06.6 

-22°40.0 

26°29.9 

-21°36.5 




10 

332° 34.5 

1°53.4 

-12°37.4 

278°59.1 

20°07.8 

69°08.9 

-22°40.0 

41°32.2 

-21°36.5 

2019/3/2 

SHA 

Mer.pass 

11 

347° 37.0 

16°53.0 

-12°36.5 

293°59.9 

20°08.2 

84° 11.2 

-22°40.0 

56° 34.5 

-21°36.5 

Venus 

30°58.8 

09:52 

12 

2°39.5 

31°52.5 

-12°35.6 

309°00.6 

20°08.6 

99° 13.6 

-22°40.0 

71°36.8 

-21°36.5 

Mars 

307°22.8 

15:25 

13 

17°41.9 

46°52.0 

-12°34.6 

324°01.4 

20°09.0 

114° 15.9 

-22°40.0 

86°39.1 

-21°36.5 

Jupiter 

96°39.2 

05:28 

14 

32°44.4 

61°51.6 

-12°33.7 

339°02.1 

20°09.5 

129° 18.2 

-22°40.0 

101°41.4 

-21°36.4 

Saturn 

69°02.8 

07:18 

15 

47°46.9 

76°51.1 

-12°32.8 

354°02.9 

20°09.9 

144° 20.6 

-22°40.0 

116°43.7 

-21°36.4 

2019/3/2 

SHA 

Mer.pass 

16 

62°49.3 

91°50.6 

-12°31.9 

9°03.6 

20° 10.3 

159°22.9 

-22°40.0 

131°46.1 

-21°36.4 

Venus 

29°48.2 

09:52 

17 

77°51.8 

106°50.2 

-12°30.9 

24° 04.4 

20° 10.7 

174°25.2 

-22°40.0 

146°48.4 

-21°36.4 

Mars 

306°41.7 

15:24 

18 

92°54.3 

121°49.7 

-12°30.0 

39°05.1 

20°11.1 

189°27.5 

-22°40.0 

161°50.7 

-21°36.4 

Jupiter 

96°35.7 

05:24 

19 

107°56.7 

136°49.2 

-12°29.1 

54°05.9 

20°11.5 

204° 29.9 

-22°40.0 

176°53.0 

-21°36.4 

Saturn 

68°59.1 

07:14 

20 

122°59.2 

151°48.8 

-12°28.1 

69°06.6 

20°11.9 

219°32.2 

-22°40.1 

191°55.3 

-21°36.3 

1 Horizontal naralax 


21 

138°01.7 

166°48.3 

-12°27.2 

84°07.4 

20°12.3 

234° 34.5 

-22°40.1 

206° 57.6 

-21°36.3 


r 

Venus; 

0.1 

22 

153°04.1 

181°47.9 

-12°26.3 

99°08.1 

20° 12.7 

249° 36.9 

-22°40.1 

221°60.0 

-21°36.3 


Mars: 

0.1 

23 

168°06.6 

196°47.4 

-12°25.3 

114°08.9 

20°13.1 

264°39.2 

-22°40.1 

237° 02.3 

-21°36.3 
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2019 March 23 to Mar. 25 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178° 17.7 

0°49.4 

331 u 47.1 

9.7 

-6° 16.7 

-12.9 

59.6 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°17.9 

0°50.4 

346° 15.8 

9.7 

-6° 29.5 

-12.8 

59.6 

72 

02:55 

04:30 

05:39 

18:36 

19:46 

21:23 

2 

208°18.1 

0°51.3 

0°44.5 

9.7 

-6°42.3 

-12.7 

59.5 

70 

03:19 

04:40 

05:42 

18:33 

19:35 

20:59 

3 

223°18.3 

0°52.3 

15°13.2 

9.7 

-6°55.0 

-12.7 

59.5 

68 

03:36 

04:48 

05:45 

18:30 

19:27 

20:40 

4 

238°18.5 

0°53.3 

29°41.9 

9.7 

-7° 07.7 

-12.6 

59.5 

66 

03:50 

04:55 

05:46 

18:28 

19:20 

20:26 

5 

253°18.7 

0°54.3 

44° 10.7 

9.7 

-7° 20.3 

-12.6 

59.4 

64 

04:01 

05:00 

05:48 

18:26 

19:14 

20:14 

6 

268°18.9 

0°55.3 

58°39.4 

9.8 

-7°32.9 

-12.5 

59.4 

62 

04:10 

05:05 

05:49 

18:25 

19:10 

20:05 

7 

283°19.0 

0°56.3 

73°08.2 

9.8 

-7° 45.4 

-12.5 

59.3 

60 

04:18 

05:09 

05:51 

18:23 

19:05 

19:56 

8 

298°19.2 

0°57.3 

87°37.0 

9.8 

-7°57.8 

-12.4 

59.3 

58 

04:25 

05:12 

05:52 

18:22 

19:02 

19:50 

9 

313°19.4 

0°58.2 

102°05.8 

9.8 

-8° 10.2 

-12.3 

59.3 

56 

04:31 

05:15 

05:53 

18:21 

18:59 

19:44 

10 

328°19.6 

0°59.2 

116°34.5 

9.8 

-8°22.5 

-12.3 

59.2 

54 

04:36 

05:18 

05:54 

18:20 

18:56 

19:38 

11 

343° 19.8 

1°00.2 

131°03.3 

9.8 

-8° 34.8 

-12.2 

59.2 

52 

04:40 

05:21 

05:54 

18:19 

18:53 

19:34 

12 

358°20.0 

1°01.2 

145°32.2 

9.8 

-8° 46.9 

-12.2 

59.2 

50 

04:44 

05:23 

05:55 

18:19 

18:51 

19:30 

13 

13°20.2 

1°02.2 

160°01.0 

9.8 

-8° 59.1 

-12.1 

59.1 

45 

04:53 

05:27 

05:56 

18:17 

18:46 

19:21 

14 

28°20.4 

1°03.2 

174°29.8 

9.8 

-9° 11.1 

-12.0 

59.1 

40 

04:59 

05:31 

05:58 

18:16 

18:43 

19:15 

15 

43°20.6 

1°04.2 

188°58.6 

9.8 

-9°23.1 

-12.0 

59.1 

35 

05:04 

05:33 

05:59 

18:15 

18:40 

19:10 

16 

58°20.7 

1°05.1 

203°27.4 

9.8 

-9°35.0 

-11.9 

59.0 

30 

05:08 

05:36 

05:60 

18:14 

18:38 

19:05 

17 

73°20.9 

1°06.1 

217°56.3 

9.8 

-9° 46.9 

-11.8 

59.0 

20 

05:13 

05:39 

06:01 

18:12 

18:34 

18:60 

18 

88°21.1 

1°07.1 

232°25.1 

9.8 

-9°58.7 

-11.7 

58.9 

10 

05:17 

05:41 

06:02 

18:11 

18:32 

18:56 

19 

103°21.3 

1°08.1 

246°54.0 

9.9 

-10° 10.4 

-11.7 

58.9 

0 

05:18 

05:42 

06:03 

18:10 

18:30 

18:54 

20 

118°21.5 

1°09.1 

261°22.8 

9.9 

-10°22.0 

-11.6 

58.9 

-10 

05:19 

05:43 

06:04 

18:09 

18:30 

18:54 

21 

133°21.7 

1°10.1 

275°51.7 

9.9 

-10°33.6 

-11.5 

58.8 

-20 

05:17 

05:43 

06:05 

18:08 

18:30 

18:55 

22 

148°21.9 

1°11.1 

290°20.6 

9.9 

-10° 45.0 

-11.4 

58.8 

-30 

05:14 

05:42 

06:06 

18:07 

18:30 

18:58 

23 

163°22.1 

1°12.0 

304°49.4 

9.9 

-10°56.5 

-11.4 

58.8 

-35 

05:11 

05:41 

06:06 

18:06 

18:31 

19:01 


SD-16.1 

d=1.0 

S.D. = 16.3 

-40 

05:08 

05:40 

06:07 

18:06 

18:33 

19:04 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:03 

04:57 

04:55 

04:51 

04:47 

04:43 

04:38 

05:38 

05:35 

05:34 

05:33 

05:31 

05:29 

05:27 

06:07 

06:08 

06:08 

06:08 

06:08 

06:09 

06:09 

18:05 

18:04 

18:04 

18:04 

18:03 

18:03 

18:02 

18:34 

18:36 

18:37 

18:39 

18:40 

18:42 

18:44 

19:08 

19:14 

19:17 

19:20 

19:24 

19:28 

19:33 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

178°22.2 

193°22.4 

208°22.6 

223°22.8 

238°23.0 

1°13.0 
1°14.0 
1°15.0 
1°16.0 
1° 17.0 

319°18.3 
333°47.2 
348° 16.0 
2°44.9 
17°13.8 

9.9 

9.9 

9.9 

9.9 

9.9 

-11°07.8 
-11° 19.0 
-11°30.2 
-11°41.3 
-11°52.3 

-11.3 

-11.2 

-11.1 

-11.1 

-11.0 

58.7 

58.7 

58.6 

58.6 

58.6 









5 

253°23.2 

1°17.9 

31°42.7 

9.9 

-12°03.3 

-10.9 

58.5 








6 

268°23.4 

1°18.9 

46°11.6 

9.9 

-12° 14.1 

-10.8 

58.5 



Moonrise 



Moonset 


7 

283°23.6 

1°19.9 

60°40.4 

9.9 

-12°24.9 

-10.7 

58.4 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

298°23.8 

1°20.9 

75°09.3 

9.9 

-12°35.6 

-10.6 

58.4 

72 

23:10 

— 

01:33 

06:27 

06:05 

05:31 

9 

313°23.9 

1°21.9 

89°38.2 

9.9 

-12°46.2 

-10.6 

58.4 

70 

22:50 

— 

00:53 

06:38 

06:27 

06:12 

10 

328°24.1 

1°22.9 

104°07.1 

9.9 

-12°56.7 

-10.5 

58.3 

68 

22:35 

— 

00:26 

06:47 

06:43 

06:40 

11 

343°24.3 

1°23.9 

118°36.0 

9.9 

-13°07.2 

-10.4 

58.3 

66 

22:23 

— 

00:06 

06:55 

06:57 

07:01 

12 

358°24.5 

1°24.8 

133°04.9 

9.9 

-13° 17.5 

-10.3 

58.2 

64 

22:13 

23:49 

— 

07:01 

07:09 

07:19 

13 

13°24.7 

1°25.8 

147°33.8 

9.9 

-13°27.8 

-10.2 

58.2 

62 

22:04 

23:36 

— 

07:07 

07:18 

07:33 

14 

28°24.9 

1°26.8 

162°02.7 

9.9 

-13°37.9 

-10.1 

58.2 

60 

21:56 

23:24 

— 

07:12 

07:27 

07:45 

15 

43°25.1 

1°27.8 

176°31.6 

9.9 

-13°48.0 

-10.0 

58.1 

58 

21:50 

23:15 

— 

07:16 

07:34 

07:55 

16 

58°25.3 

1°28.8 

191°00.5 

9.9 

-13°58.0 

-9.9 

58.1 

56 

21:44 

23:06 

— 

07:20 

07:41 

08:05 

17 

73°25.5 

1°29.8 

205°29.3 

9.9 

-14°07.9 

-9.9 

58.1 

54 

21:39 

22:59 


07:24 

07:47 

08:13 

18 

88°25.6 

1°30.7 

219°58.2 

9.9 

-14° 17.7 

-9.8 

58.0 

52 

21:35 

22:52 

— 

07:27 

07:52 

08:20 

19 

103°25.8 

1°31.7 

234°27.1 

9.9 

-14°27.4 

-9.7 

58.0 

50 

21:30 

22:46 

23:57 

07:30 

07:57 

08:27 

20 

118°26.0 

1°32.7 

248°56.0 

9.9 

-14°37.1 

-9.6 

57.9 

45 

21:21 

22:33 

23:40 

07:36 

08:07 

08:41 

21 

133°26.2 

1°33.7 

263°24.9 

9.9 

-14°46.6 

-9.5 

57.9 

40 

21:14 

22:22 

23:27 

07:41 

08:16 

08:53 

22 

148°26.4 

1°34.7 

277°53.8 

9.9 

-14°56.0 

-9.4 

57.9 

35 

21:08 

22:13 

23:15 

07:46 

08:23 

09:03 

23 

163°26.6 

1°35.7 

292°22.7 

9.9 

-15°05.4 

-9.3 

57.8 

30 

21:02 

22:05 

23:05 

07:50 

08:30 

09:11 


SD-16.0 

d—1.0 

S.D. = 16.0 

20 

20:52 

21:51 

22:48 

07:57 

08:41 

09:27 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

20:44 

20:36 

20:29 

20:20 

20:11 

20:06 

19:60 

19:53 

19:45 

19:41 

19:37 

19:32 

19:27 

19:21 

21:39 

21:28 

21:17 

21:05 

20:52 

20:44 

20:35 

20:25 

20:13 

20:07 

20:01 

19:54 

19:47 

19:38 

22:33 

22:19 

22:06 

21:51 

21:34 

21:25 

21:14 

21:01 

20:45 

20:38 

20:30 

20:20 

20:10 

19:58 

08:03 

08:09 

08:15 

08:21 

08:29 

08:33 

08:37 

08:43 

08:50 

08:53 

08:56 

08:60 

09:04 

09:08 

08:51 

09:01 

09:10 

09:21 

09:32 

09:39 

09:47 

09:56 

10:07 

10:12 

10:17 

10:23 

10:30 

10:38 

09:40 

09:53 

10:05 

10:19 

10:34 

10:43 

10:53 

11:05 

11:20 

11:27 

11:35 

11:43 

11:53 

12:04 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

178 u 26.8 

193°27.0 

208°27.2 

223°27.3 

238°27.5 

253°27.7 

268°27.9 

283°28.1 

298°28.3 

313°28.5 

328°28.7 

343°28.9 

1 ,J 36.6 

1°37.6 

1°38.6 

1°39.6 

1°40.6 

1°41.6 

1°42.5 

1°43.5 

1°44.5 

1°45.5 

1°46.5 

1°47.5 

306°51.6 
321°20.5 
335°49.3 
350°18.2 
4°47.1 
19° 16.0 
33°44.9 
48° 13.8 
62°42.6 
77° 11.5 
91°40.4 
106°09.3 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

9.9 

-15 u 14.6 
-15°23.8 
-15°32.8 
-15°41.8 
-15°50.6 
-15°59.4 
-16°08.1 
-16° 16.6 
-16°25.1 
-16°33.4 
-16°41.7 
-16°49.9 

-9.2 

-9.1 

-9.0 

-8.9 

-8.8 

-8.7 

-8.6 

-8.5 

-8.4 

-8.3 

-8.2 

-8.1 

57.8 

57.7 

57.7 

57.7 

57.6 

57.6 

57.5 

57.5 

57.5 

57.4 

57.4 

57.3 








12 

358°29.0 

1°48.4 

120°38.2 

9.9 

-16°57.9 

-8.0 

57.3 








13 

13°29.2 

1°49.4 

135°07.0 

9.9 

-17°05.9 

-7.9 

57.3 



Sun 



Moon 


14 

28°29.4 

1°50.4 

149°35.9 

9.9 

-17° 13.7 

-7.8 

57.2 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

43°29.6 

1°51.4 

164°04.8 

9.9 

-17°21.5 

-7.7 

57.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°29.8 

1°52.4 

178°33.7 

9.9 

-17° 29.1 

-7.6 

57.2 

23 

06:49 

06:40 

12:06 

01:56 

14:22 

17(92%) 

17 

73°30.0 

1°53.3 

193°02.5 

9.9 

-17°36.6 

-7.5 

57.1 

24 

06:31 

06:22 

12:06 

02:48 

15:14 

18(85%) 

18 

88°30.2 

1°54.3 

207°31.4 

9.9 

-17° 44.1 

-7.4 

57.1 

25 

06:13 

06:04 

12:06 

03:40 

16:05 

19(76%) 

19 

103°30.4 

1°55.3 

222°00.3 

9.9 

-17° 51.4 

-7.3 

57.0 








20 

118°30.6 

1°56.3 

236°29.2 

9.9 

-17° 58.6 

-7.2 

57.0 








21 

133°30.8 

1°57.3 

250°58.1 

9.9 

-18°05.7 

-7.1 

57.0 








22 

148°30.9 

1°58.3 

265°27.0 

9.9 

-18° 12.7 

-7.0 

56.9 








23 

163°31.1 

1°59.2 

279°55.8 

9.9 

-18° 19.6 

-6.8 

56.9 









SD. —16.0 

d=1.0 

S.D.—15.8 
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March 26, 27 ,28 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

183°09.0 

211°46.9 

-12°24.4 

129°09.6 

20° 13.5 

279°41.5 

-22°40.1 

252°04.6 

-21°36.3 

Alpheratz 

357°39.8 

29°11.6 

1 

198°11.5 

226°46.5 

-12°23.5 

144° 10.4 

20° 13.9 

294°43.9 

-22°40.1 

267°06.9 

-21°36.2 

Ankaa 

353° 12.2 

-42° 12.3 

2 

213°14.0 

241°46.0 

-12°22.5 

159°11.1 

20° 14.3 

309°46.2 

-22°40.1 

282°09.2 

-21°36.2 

Schedar 

349°36.6 

56°38.4 

3 

228° 16.4 

256°45.5 

-12°21.6 

174° 11.9 

20° 14.7 

324° 48.5 

-22°40.1 

297° 11.5 

-21°36.2 

Diphda 

348°52.2 

-17°53.1 

4 

243°18.9 

271°45.1 

-12°20.7 

189°12.6 

20° 15.2 

339°50.9 

-22°40.1 

312°13.9 

-21°36.2 

Achernar 

335° 24.4 

-57°08.6 

5 

258°21.4 

286°44.6 

-12°19.7 

204° 13.4 

20° 15.6 

354° 53.2 

-22°40.1 

327° 16.2 

-21°36.2 

Hamal 

327°56.7 

23°33.0 

6 

273°23.8 

301°44.2 

-12°18.8 

219° 14.1 

20° 16.0 

9°55.5 

-22°40.1 

342° 18.5 

-21°36.1 

Polaris 

316°24.9 

89°20.8 

7 

288°26.3 

316°43.7 

-12°17.9 

234° 14.9 

20° 16.4 

24°57.9 

-22°40.1 

357° 20.8 

-21°36.1 

Akamar 

315°15.7 

-40° 14.1 

8 

303°28.8 

331°43.2 

-12°16.9 

249° 15.6 

20° 16.8 

40°00.2 

-22°40.1 

12°23.1 

-21°36.1 

Menkar 

314°11.2 

4°09.6 

9 

318°31.2 

346°42.8 

-12°16.0 

264° 16.4 

20° 17.2 

55°02.5 

-22°40.1 

27°25.5 

-21°36.1 

Mirfak 

308°35.1 

49°55.7 

10 

333°33.7 

1°42.3 

-12°15.0 

279° 17.1 

20° 17.6 

70°04.9 

-22°40.1 

42°27.8 

-21°36.1 

Aldebaran 

290°45.0 

16°32.7 

11 

348° 36.2 

16°41.9 

-12°14.1 

294° 17.9 

20° 18.0 

85°07.2 

-22°40.1 

57°30.1 

-21°36.1 

Rigel 

281°08.4 

-8°11.1 

12 

3°38.6 

31°41.4 

-12°13.2 

309° 18.6 

20° 18.4 

100°09.5 

-22°40.1 

72°32.4 

-21°36.0 

Capella 

280°28.8 

46°01.1 

13 

18°41.1 

46°40.9 

-12°12.2 

324° 19.4 

20° 18.8 

115°11.9 

-22°40.1 

87°34.7 

-21°36.0 

Bellatrix 

278°27.9 

6°21.8 

14 

33°43.5 

61°40.5 

-12°11.3 

339°20.1 

20° 19.2 

130° 14.2 

-22°40.1 

102°37.1 

-21°36.0 

Elnath 

278°07.7 

28°37.3 

15 

48°46.0 

76°40.0 

-12°10.3 

354°20.9 

20° 19.6 

145° 16.6 

-22°40.1 

117°39.4 

-21°36.0 

Alnilam 

275°42.4 

-1° 11.7 

16 

63°48.5 

91°39.6 

-12°09.4 

9°21.6 

20°20.0 

160° 18.9 

-22°40.1 

132°41.7 

-21°36.0 

Betelgeuse 

270°57.1 

7°24.4 

17 

78°50.9 

106°39.1 

-12°08.4 

24°22.4 

20°20.4 

175°21.2 

-22°40.2 

147°44.0 

-21°36.0 

Canopus 

263°54.4 

-52°42.8 

18 

93°53.4 

121°38.6 

-12°07.5 

39°23.1 

20°20.8 

190°23.6 

-22°40.2 

162°46.3 

-21°35.9 

Sirius 

258°30.1 

-16°44.7 

19 

108°55.9 

136°38.2 

-12°06.6 

54°23.8 

20°21.2 

205°25.9 

-22°40.2 

177°48.6 

-21°35.9 

Adara 

255°09.4 

-29°00.3 

20 

123°58.3 

151°37.7 

-12°05.6 

69°24.6 

20°21.6 

220°28.2 

-22°40.2 

192°51.0 

-21°35.9 

Procyon 

244°55.4 

5°10.5 

21 

139°00.8 

166°37.3 

-12°04.7 

84°25.3 

20°22.0 

235°30.6 

-22°40.2 

207°53.3 

-21°35.9 

Pollux 

243°22.7 

27°58.7 

22 

154°03.3 

181°36.8 

-12°03.7 

99°26.1 

20°22.4 

250°32.9 

-22°40.2 

222°55.6 

-21°35.9 

Avior 

234° 16.1 

-59°34.6 

23 

169°05.7 

196°36.4 

-12°02.8 

114°26.8 

20°22.8 

265°35.3 

-22°40.2 

237°57.9 

-21°35.8 

Suhail 

222°49.3 

-43° 30.9 

Mer. pass.: 11:45 | 

v-0.5 dO.9 

m-3.9 

v0.7 dO.4 ml.4 

v2.3 d-0.0 

m-2.0 

v2.3 dO.O m0.6 

Miaplacidus 

221°38.3 

-69°48.0 


Alphard 

217°52.0 

-8°44.7 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











IT11 hho 


fil ° OO Q 

0 

184°08.2 

211 u 35.9 

-12 u 01.8 

129 u 27.6 

20 u 23.2 

280 u 37.6 

-22 u 40.2 

253 u 00.3 

-21 u 35.8 

uuDne 

±yo ‘fo.z 

ionOon o 

Ol Oo.y 

1 A O A "7 O 

1 

199° 10.7 

226°35.5 

-12°00.9 

144°28.3 

20°23.6 

295°39.9 

-22°40.2 

268°02.6 

-21°35.8 

Denebola 

loz 2y.3 

14 z/.y 

2 

214° 13.1 

241°35.0 

-11°59.9 

159°29.1 

20°24.0 

310°42.3 

-22°40.2 

283°04.9 

-21°35.8 

Gienah 

175°47.9 

1 700 0/1 A 

-17°38.9 

coOn o 

3 

229° 15.6 

256° 34.5 

-11°59.0 

174°29.8 

20°24.4 

325°44.6 

-22°40.2 

298°07.2 

-21°35.8 

Acrux 

1/3 U4.2 

-63 12.3 

4 

244° 18.0 

271°34.1 

-11°58.0 

189°30.6 

20°24.8 

340° 47.0 

-22°40.2 

313°09.5 

-21°35.8 

Gacrux 

171°56.0 

-57° 13.2 

5 

259°20.5 

286°33.6 

-11°57.1 

204°31.3 

20°25.2 

355°49.3 

-22°40.2 

328°11.9 

-21°35.7 

Alioth 

166° 16.7 

55°51.3 

6 

274° 23.0 

301°33.2 

-11°56.1 

219°32.1 

20°25.6 

10°51.7 

-22°40.2 

343° 14.2 

-21°35.7 

Spica 

158°26.8 

1 rnOrrO 

-11°15.7 

/inOio o 

7 

289°25.4 

316°32.7 

-11°55.2 

234°32.8 

20°26.0 

25°54.0 

-22°40.2 

358° 16.5 

-21°35.7 

Alcaid 

152 55.J 

4y 13.0 

8 

304° 27.9 

331°32.3 

-11°54.2 

249°33.5 

20°26.4 

40°56.3 

-22°40.2 

13° 18.8 

-21°35.7 

Hadar 

148°41.7 

1 A O O A A c 

-60°27.7 

9 

319°30.4 

346°31.8 

-11°53.3 

264°34.3 

20°26.8 

55°58.7 

-22°40.2 

28°21.1 

-21°35.7 

Menkent 

148 02.6 

-36°27.7 

1 aO AC A 

10 

334° 32.8 

1°31.4 

-11°52.3 

279°35.0 

20°27.2 

71°01.0 

-22°40.2 

43°23.5 

-21°35.7 

Arcturus 

145 51.7 

iy U5.z 

11 

349°35.3 

16°30.9 

-11°51.4 

294°35.8 

20°27.6 

86°03.4 

-22°40.2 

58°25.8 

-21°35.6 

Rigil Kent. 

139°45.9 

-60° 54.6 

12 

4°37.8 

31°30.5 

-11°50.4 

309°36.5 

20°28.0 

101°05.7 

-22°40.2 

73°28.1 

-21°35.6 

Zubenelg. 

137°00.8 

-16°07.2 

13 

19°40.2 

46° 30.0 

-11°49.4 

324°37.3 

20°28.3 

116°08.1 

-22°40.2 

88°30.4 

-21°35.6 

Kochab 

137°19.2 

i o“7 it 

74° 04.5 

AC O O A A 

14 

34°42.7 

61°29.6 

-11°48.5 

339°38.0 

20°28.7 

131°10.4 

-22°40.2 

103°32.8 

-21°35.6 

Alphecca 

126 07.5 

i i no oi o 

26 39.0 

acOaoo 

15 

49°45.1 

76°29.1 

-11°47.5 

354°38.8 

20°29.1 

146° 12.8 

-22°40.2 

118°35.1 

-21°35.6 

Antares 

112 21.3 

-26 28.3 

16 

64°47.6 

91°28.7 

-11°46.6 

9°39.5 

20°29.5 

161°15.1 

-22°40.3 

133°37.4 

-21°35.5 

Atria 

107° 19.4 

1 mO A "7 o 

-69°03.3 

1 C O A A O 

17 

79°50.1 

106°28.2 

-11°45.6 

24°40.3 

20°29.9 

176° 17.4 

-22°40.3 

148°39.7 

-21°35.5 

Sa bi k 

102 U/.9 

-15 44.o 

07 OAC O 

18 

94°52.5 

121°27.8 

-11°44.7 

39°41.0 

20°30.3 

191° 19.8 

-22°40.3 

163°42.1 

-21°35.5 

Shaula 

96°16.5 

r \/- O r\r\ o 

-37 06.8 

1 A O 0 A ”7 

19 

109°55.0 

136°27.3 

-11°43.7 

54°41.7 

20°30.7 

206° 22.1 

-22°40.3 

178°44.4 

-21°35.5 

Rasalhague 

96 02.8 

aaO a a o 

12 32.7 

ri O AA A 

20 

124°57.5 

151°26.9 

-11°42.7 

69°42.5 

20°31.1 

221°24.5 

-22°40.3 

193°46.7 

-21°35.5 

Eta min 

9U 44.0 

51 2 y.U 

21 

139°59.9 

166°26.4 

-11°41.8 

84°43.2 

20°31.5 

236°26.8 

-22°40.3 

208°49.0 

-21°35.5 

Kaus Aust. 

83°38.6 

OAOOC A 

-34°22.3 

ooo A~7 O 

22 

155°02.4 

181°26.0 

-11°40.8 

99°44.0 

20°31.9 

251°29.2 

-22°40.3 

223°51.3 

-21°35.4 

Vega 

80 36.4 

38 4/.8 

23 

170°04.9 

196°25.5 

-11°39.9 

114°44.7 

20°32.3 

266°31.5 

-22°40.3 

238°53.7 

-21°35.4 

Nunki 

Altair 

75°53.5 

62°04.6 

-26° 16.2 
8°55.0 

Mer.pass.:11:41 | 

v-0.5 dO.9 

m-3.9 

v0.7 dO.4 ml.4 

v2.3 d-0.0 

m-2.1 

v2.3 dO.O m0.6 

Peacock 

53°13.4 

-56°40.2 





















Deneb 

49°29.1 

45°20.7 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.5 

9°57.6 

0 

185°07.3 

211 u 25.1 

-11°38.9 

129°45.5 

20 u 32.7 

281 u 33.9 

-22 u 40.3 

253“56.0 

-21 u 35.4 

Alnair 

27°39.2 

-46°52.0 

1 

200°09.8 

226° 24.6 

-11°37.9 

144° 46.2 

20°33.1 

296°36.2 

-22°40.3 

268°58.3 

-21°35.4 

Fomalhaut 

15°20.1 

-29°31.3 

2 

215° 12.3 

241°24.2 

-11°37.0 

159°47.0 

20°33.5 

311°38.6 

-22°40.3 

284°00.6 

-21°35.4 

Scheat 

13°49.9 

28°11.0 

3 

230° 14.7 

256°23.7 

-11°36.0 

174° 47.7 

20°33.9 

326°40.9 

-22°40.3 

299°03.0 

-21°35.4 

Markab 

13°34.7 

15°18.3 

4 

245° 17.2 

271°23.3 

-11°35.0 

189°48.4 

20°34.2 

341°43.3 

-22°40.3 

314°05.3 

-21°35.3 

2019/3/2 

SHA 

Mer.pass 

5 

260° 19.6 

286°22.8 

-11°34.1 

204°49.2 

20°34.6 

356°45.6 

-22°40.3 

329°07.6 

-21°35.3 


28°37.9 

09:53 

6 

275°22.1 

301°22.4 

-11°33.1 

219°49.9 

20°35.0 

11°48.0 

-22°40.3 

344°09.9 

-21°35.3 

Mars 

306°00 6 

15:23 

7 

290° 24.6 

316°21.9 

-11°32.2 

234°50.7 

20°35.4 

26°50.3 

-22°40.3 

359°12.3 

-21°35.3 

J u piter 

96°32.5 

05:20 

8 

305°27.0 

331°21.5 

-11°31.2 

249°51.4 

20°35.8 

41°52.7 

-22°40.3 

14° 14.6 

-21°35.3 

Saturn 

68°55 5 

07:11 

9 

320°29.5 

346°21.1 

-11°30.2 

264°52.2 

20°36.2 

56°55.0 

-22°40.3 

29°16.9 

-21°35.3 


U U JJ. J 


10 

335°32.0 

1°20.6 

-11°29.3 

279°52.9 

20°36.6 

71°57.4 

-22°40.3 

44° 19.3 

-21°35.2 

2019/3/2 

SHA 

Mer.pass 

11 

350° 34.4 

16°20.2 

-11°28.3 

294°53.6 

20°37.0 

86°59.7 

-22°40.3 

59°21.6 

-21°35.2 

Venus 

27° 27.7 

09:54 

12 

5°36.9 

31°19.7 

-11°27.3 

309°54.4 

20°37.4 

102°02.1 

-22°40.3 

74°23.9 

-21°35.2 

Mars 

305° 19.4 

15:21 

13 

20°39.4 

46° 19.3 

-11°26.3 

324°55.1 

20°37.7 

117° 04.4 

-22°40.3 

89°26.2 

-21°35.2 

Jupiter 

96°29.4 

05:17 

14 

35°41.8 

61°18.8 

-11°25.4 

339°55.9 

20°38.1 

132°06.8 

-22°40.3 

104°28.6 

-21°35.2 

Saturn 

68°52.1 

07:07 

15 

50°44.3 

76° 18.4 

-11°24.4 

354°56.6 

20°38.5 

147° 09.2 

-22°40.3 

119°30.9 

-21°35.1 

2019/3/2 

SHA 

Mer.pass 

16 

65°46.8 

91°17.9 

-11°23.4 

9°57.4 

20°38.9 

162°11.5 

-22°40.4 

134°33.2 

-21°35.1 

Venus 

26°17.7 

09:55 

17 

80°49.2 

106° 17.5 

-11°22.5 

24°58.1 

20°39.3 

177° 13.9 

-22°40.4 

149°35.5 

-21°35.1 

Mars 

304° 38.1 

15:20 

18 

95°51.7 

121°17.1 

-11°21.5 

39°58.8 

20°39.7 

192° 16.2 

-22°40.4 

164°37.9 

-21°35.1 

Jupiter 

96°26.6 

05:13 

19 

110°54.1 

136° 16.6 

-11°20.5 

54°59.6 

20°40.1 

207° 18.6 

-22°40.4 

179°40.2 

-21°35.1 

Saturn 

68°48.7 

07:03 

20 

125°56.6 

151°16.2 

-11°19.5 

70°00.3 

20°40.5 

222°20.9 

-22°40.4 

194°42.5 

-21°35.1 

I Horizontal naralax 


21 

140°59.1 

166° 15.7 

-11°18.6 

85°01.1 

20°40.8 

237° 23.3 

-22°40.4 

209°44.9 

-21°35.0 


r 

Venus: 

0.1 

22 

156°01.5 

181°15.3 

-11°17.6 

100°01.8 

20°41.2 

252°25.6 

-22°40.4 

224°47.2 

-21°35.0 


Mars: 

0.1 

23 

171°04.0 

196° 14.9 

-11°16.6 

115°02.5 

20°41.6 

267° 28.0 

-22°40.4 

239°49.5 

-21°35.0 




Mer.pass.:11:37 

< 

o 

Q_ 

b 

m-3.9 

v0.7 dO.4 ml.4 

v2.3 d-0.0 

m-2.1 

v2.3 dO.O m0.6 
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2019 March 26 to Mar. 28 


Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

178 u 31.3 

2°00.2 

294°24.7 

9.9 

-18°26.4 

-6.7 

56.9 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°31.5 

2°01.2 

308°53.6 

9.9 

-18°33.1 

-6.6 

56.8 

72 

02:31 

04:13 

05:24 

18:50 

20:01 

21:46 

2 

208°31.7 

2°02.2 

323°22.5 

9.9 

-18°39.7 

-6.5 

56.8 

70 

02:59 

04:25 

05:28 

18:45 

19:49 

21:16 

3 

223°31.9 

2°03.2 

337°51.4 

9.9 

-18°46.2 

-6.4 

56.7 

68 

03:20 

04:35 

05:32 

18:41 

19:39 

20:55 

4 

238°32.1 

2°04.1 

352°20.3 

9.9 

-18°52.5 

-6.3 

56.7 

66 

03:36 

04:43 

05:35 

18:38 

19:31 

20:38 

5 

253°32.3 

2°05.1 

6°49.2 

9.9 

-18°58.8 

-6.2 

56.7 

64 

03:49 

04:49 

05:37 

18:35 

19:24 

20:25 

6 

268°32.5 

2°06.1 

21°18.1 

9.9 

-19°04.9 

-6.1 

56.6 

62 

03:59 

04:55 

05:40 

18:33 

19:18 

20:14 

7 

283°32.6 

2°07.1 

35°47.0 

9.9 

-19°11.0 

-6.0 

56.6 

60 

04:08 

04:60 

05:42 

18:31 

19:13 

20:05 

8 

298°32.8 

2°08.1 

50°15.9 

9.9 

-19°16.9 

-5.9 

56.6 

58 

04:16 

05:04 

05:43 

18:29 

19:09 

19:57 

9 

313°33.0 

2°09.1 

64°44.8 

9.9 

-19°22.7 

-5.8 

56.5 

56 

04:22 

05:07 

05:45 

18:27 

19:05 

19:50 

10 

328°33.2 

2° 10.0 

79° 13.8 

9.9 

-19°28.4 

-5.7 

56.5 

54 

04:28 

05:11 

05:46 

18:26 

19:02 

19:45 

11 

343°33.4 

2°11.0 

93°42.7 

9.9 

-19°34.0 

-5.5 

56.5 

52 

04:33 

05:13 

05:47 

18:25 

18:59 

19:39 

12 

358°33.6 

2°12.0 

108°11.6 

9.9 

-19°39.5 

-5.4 

56.4 

50 

04:37 

05:16 

05:48 

18:23 

18:56 

19:35 

13 

13°33.8 

2° 13.0 

122°40.5 

9.9 

-19°44.9 

-5.3 

56.4 

45 

04:47 

05:21 

05:51 

18:21 

18:50 

19:25 

14 

28°34.0 

2° 14.0 

137°09.5 

9.9 

-19°50.2 

-5.2 

56.4 

40 

04:54 

05:26 

05:53 

18:19 

18:46 

19:18 

15 

43°34.2 

2° 14.9 

151°38.4 

9.9 

-19°55.3 

-5.1 

56.3 

35 

04:59 

05:29 

05:54 

18:17 

18:42 

19:12 

16 

58°34.3 

2°15.9 

166°07.4 

10.0 

-20°00.4 

-5.0 

56.3 

30 

05:04 

05:32 

05:56 

18:15 

18:39 

19:07 

17 

73°34.5 

2°16.9 

180°36.3 

10.0 

-20°05.3 

-4.9 

56.3 

20 

05:11 

05:36 

05:58 

18:13 

18:35 

19:01 

18 

88°34.7 

2° 17.9 

195°05.3 

10.0 

-20°10.1 

-4.8 

56.2 

10 

05:15 

05:39 

06:00 

18:11 

18:32 

18:56 

19 

103°34.9 

2°18.9 

209°34.3 

10.0 

-20°14.8 

-4.7 

56.2 

0 

05:18 

05:42 

06:02 

18:09 

18:29 

18:53 

20 

118°35.1 

2° 19.8 

224°03.3 

10.0 

-20°19.4 

-4.5 

56.2 

-10 

05:19 

05:43 

06:04 

18:07 

18:28 

18:52 

21 

133°35.3 

2°20.8 

238°32.2 

10.0 

-20°23.9 

-4.4 

56.1 

-20 

05:18 

05:44 

06:06 

18:05 

18:27 

18:53 

22 

148°35.5 

2°21.8 

253°01.2 

10.0 

-20°28.3 

-4.3 

56.1 

-30 

05:16 

05:44 

06:07 

18:03 

18:27 

18:55 

23 

163°35.7 

2°22.8 

267°30.3 

10.0 

-20°32.5 

-4.2 

56.1 

-35 

05:14 

05:43 

06:08 

18:02 

18:27 

18:56 


SD-16.0 

d=1.0 

S.D.=15.5 

-40 

05:11 

05:43 

06:10 

18:01 

18:28 

18:59 


-45 

05:07 

05:42 

06:11 

17:59 

18:29 

19:03 

ft/ed 

GHA 


GHA 



d 

HP 
















R9 

n4<sn 

nR-^Q 

nfi-i ^ 


Ift-ftl 

iQ-in 

0 

178°35.9 

2°23.8 

281°59.3 

10.0 

-20°36.7 

-4.1 

56.0 








1 

193°36.0 

2°24.7 

296°28.3 

10.0 

-20°40.7 

-4.0 

56.0 

-54 

04:57 

05:38 

06:14 

17:56 

18:31 

19:13 

2 

208°36.2 

2°25.7 

310°57.3 

10.0 

-20°44.7 

-3.9 

56.0 

-56 

04:54 

05:37 

06:14 

17:55 

18:32 

19:16 

3 

223°36.4 

2°26.7 

325°26.4 

10.1 

-20°48.5 

-3.8 

55.9 

-58 

04:50 

05:36 

06:15 

17:54 

18:33 

19:19 

4 

238°366 

2°27.7 

339°555 

10 1 

20°52 2 

-3 6 

55 9 

-60 

04:46 

05:35 

06:16 

17:53 

18:35 

19:23 

5 

253°36.8 

2°28.7 

354°24.5 

10.1 

-20°55.8 

-3.5 

55.9 


6 

268°37.0 

2°29.6 

8°53.6 

10.1 

-20°59.3 

-3.4 

55.8 



Moonrise 



Moonset 


7 

283°37.2 

2°30.6 

23°22.7 

10.1 

-21°02.6 

-3.3 

55.8 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

298° 37.4 

2°31.6 

37°51.8 

10.1 

-21°05.9 

-3.2 

55.8 

72 







9 

313°37.6 

2°32.6 

52°21.0 

10.1 

-21°09.0 

-3.1 

55.7 

70 

03:10 



05:43 



10 

328°37.7 

2°33.6 

66°50.1 

10.1 

-21°12.1 

-3.0 

55.7 

68 

02:17 

04:07 

05:53 

06:37 

06:34 

06:34 

11 

343°37.9 

2°34.5 

81°19.2 

10.2 

-21°15.0 

-2.9 

55.7 

66 

01:45 

03:16 

04:29 

07:09 

07:25 

07:58 

12 

358°38.1 

2°35.5 

95°48.4 

10.2 

-21°17.8 

-2.8 

55.6 

64 

01:21 

02:44 

03:51 

07:34 

07:58 

08:36 

13 

13°38.3 

2°36.5 

110°17.6 

10.2 

-21°20.5 

-2.6 

55.6 

62 

01:02 

02:20 

03:25 

07:53 

08:22 

09:03 

14 

28°38.5 

2°37.5 

124°46.8 

10.2 

-21°23.1 

-2.5 

55.6 

60 

00:47 

02:01 

03:04 

08:09 

08:41 

09:23 

15 

43°38.7 

2°38.4 

139°16.0 

10.2 

-21°25.5 

-2.4 

55.6 

58 

00:34 

01:46 

02:47 

08:22 

08:56 

09:40 

16 

58°38.9 

2°39.4 

153°45.2 

10.2 

-21°27.9 

-2.3 

55.5 

56 

00:23 

01:33 

02:33 

08:34 

09:10 

09:55 

17 

73°39.1 

2°40.4 

168° 14.5 

10.3 

-21°30.1 

-2.2 

55.5 

54 

00:13 

01:21 

02:20 

08:44 

09:22 

10:07 

18 

88°39.3 

2°41.4 

182°43.8 

10.3 

-21°32.3 

-2.1 

55.5 

52 

00:05 

01:11 

02:09 

08:53 

09:32 

10:18 

19 

103°39.4 

2°42.4 

197° 13.1 

10.3 

-21°34.3 

-2.0 

55.4 

50 


01:02 

01:60 

09:01 

09:41 

10:28 

20 

118°39.6 

2°43.3 

211°42.4 

10.3 

-21°36.2 

-1.9 

55.4 

45 


00:43 

01:39 

09:18 

10:01 

10:48 

21 

133°39.8 

2°44.3 

226°11.7 

10.3 

-21°38.0 

-1.7 

55.4 

40 


00:27 

01:23 

09:33 

10:17 

11:05 

22 

148°40.0 

2°45.3 

240°41.0 

10.4 

-21°39.7 

-1.6 

55.4 

35 


00:14 

01:09 

09:45 

10:30 

11:19 

23 

163°40.2 

2°46.3 

255° 10.4 

10.4 

-21°41.3 

-1.5 

55.3 

30 


00:03 

00:57 

09:55 

10:42 

11:31 


SD.=16.0 

d=1.0 

S.D. —15.3 

20 

23:43 


00:36 

10:13 

11:02 

11:51 


10 

23:27 


00:19 

10:29 

11:19 

12:09 

rhn 

GHA 


GHA 



d 

HP 























0 

178 u 40.4 

2°47.3 

269 u 39.8 

10.4 

-21"42.7 

-1.4 

55.3 

20 

2238 

2327 


11:15 

1209 

1301 

1 

193°40.6 

2°48.2 

284° 09.2 

10.4 

-21°44.1 

-1.3 

55.3 








2 

208°40.8 

2°49.2 

298°38.6 

10.4 

-21°45.4 

-1.2 

55.3 

-30 

22:19 

23:07 

23:57 

11:33 

12:29 

13:22 

3 

223°41.0 

2°50.2 

313°08.1 

10.5 

-21°46.5 

-1.1 

55.2 

-35 

22:08 

22:55 

23:45 

11:44 

12:41 

13:34 









-40 


22:41 

23:31 



13:47 

4 

238°41.1 

2°51.2 

327°37.5 

10.5 

-21°47.5 

-1.0 

55.2 

-45 

21:40 

22:25 

23:15 

12:11 

13:11 

14:04 

5 

253°41.3 

2°52.1 

342°07.0 

10.b 

-21°48.4 

-0.9 

55.2 

-50 

21:22 

22:05 

22:55 

12:28 

13:30 

14:24 


268°41.5 

2°53.1 

356° 36.5 

10.5 

- 9 l r 49.2 

-0.8 

55.2 








7 

283°41.7 

2°54.1 

11°06.1 

10.6 

-21°49.9 

-0.6 

55.1 

-52 

21:13 

21:56 

22:45 

12:37 

13:40 

14:34 

8 

298°41.9 

2°55.1 

25°35.7 

10.6 

-21°50.5 

-0.5 

55.1 

-54 

21:04 

21:45 

22:34 

12:46 

13:50 

14:44 

9 

313°42.1 

2°56.0 

40°05.2 

10.6 

-21°51.0 

-0.4 

55.1 

-56 

-58 

20:53 

20:40 

21:33 

21:19 

22:22 

22:08 

12:57 

13:09 

14:02 

14:16 

14:57 

15:11 

10 

328 c 42.3 

2°57.0 

54° 34.9 

10.6 

-21°51.4 

-0.3 









11 

ft4ft°4? R 

5°RR n 

fiQ°04 R 

in 7 

21°R1 fi 

n 2 


-60 

20:26 

21:03 

21:51 

13:23 

14:32 

15:28 

12 

358°42.7 

2°59.0 

83°34.2 

10.7 

-21°51.8 

-0.1 

55.0 


13 

13°42.8 

2°60.0 

98°03.9 

10.7 

-21°51.8 

0.0 

55.0 



Sun 



Moon 


14 

28°43.0 

3°00.9 

112°33.6 

10.7 

-21°51.8 

0.1 

55.0 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

43°43.2 

3°01.9 

127°03.3 

10.8 

-21°51.6 

0.2 

54.9 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°43.4 

3°02.9 

141°33.1 

10.8 

-21°51.3 

0.3 

54.9 

26 

05:55 

05:46 

12:05 

04:31 

16:57 

20(67%) 

17 

73°43.6 

3°03.9 

156°02.9 

10.8 

-21°50.9 

0.4 

54.9 

27 

05:36 

05:27 

12:05 

05:23 

17:48 

21(57%) 

18 

88°43.8 

3°04.8 

170°32.8 

10.8 

-21°50.4 

0.5 

54.9 

28 

05:18 

05:09 

12:05 

06:14 

18:39 

22(47%) 

19 

103°44.0 

3°05.8 

185°02.6 

10.9 

-21°49.8 

0.7 

54.9 








20 

118°44.2 

3°06.8 

199°32.5 

10.9 

-21°49.1 

0.8 

54.8 








21 

133°44.4 

3°07.8 

214°02.4 

10.9 

-21°48.3 

0.9 

54.8 








22 

148°44.5 

3°08.7 

228°32.4 

11.0 

-21°47.4 

1.0 

54.8 








23 

163°44.7 

3°09.7 

243° 02.4 

11.0 

-21°46.4 

1.1 

54.8 









SD-16.0 

d=1.0 

S.D. = 15.1 











March 29, 30 ,31 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

186°06.5 

211°14.4 

-11°15.6 

130°03.3 

20°42.0 

282°30.3 

-22°40.4 

254°51.8 

-21°35.0 

Alpheratz 

357°39.8 

29°11.6 

1 

201°08.9 

226° 14.0 

-11° 14.7 

145°04.0 

20°42.4 

297°32.7 

-22°40.4 

269°54.2 

-21°35.0 

Ankaa 

353° 12.2 

-42° 12.3 

2 

216° 11.4 

241°13.5 

-11°13.7 

160°04.8 

20°42.8 

312°35.1 

-22°40.4 

284°56.5 

-21°35.0 

Schedar 

349°36.6 

56°38.4 

3 

231° 13.9 

256°13.1 

-11°12.7 

175°05.5 

20°43.2 

327°37.4 

-22°40.4 

299°58.8 

-21°34.9 

Diphda 

348°52.2 

-17°53.1 

4 

246° 16.3 

271°12.7 

-11°11.7 

190°06.3 

20°43.5 

342°39.8 

-22°40.4 

315°01.2 

-21°34.9 

Achernar 

335° 24.4 

-57°08.6 

5 

261° 18.8 

286° 12.2 

-11°10.8 

205°07.0 

20°43.9 

357°42.1 

-22°40.4 

330°03.5 

-21°34.9 

Hamal 

327°56.7 

23°33.0 

6 

276°21.3 

301°11.8 

-11°09.8 

220°07.7 

20°44.3 

12°44.5 

-22°40.4 

345°05.8 

-21°34.9 

Polaris 

316°25.6 

89°20.8 

7 

291°23.7 

316°11.3 

-11°08.8 

235°08.5 

20°44.7 

27°46.9 

-22°40.4 

0°08.1 

-21°34.9 

Akamar 

315°15.7 

-40° 14.0 

8 

306° 26.2 

331°10.9 

-11°07.8 

250°09.2 

20°45.1 

42°49.2 

-22°40.4 

15° 10.5 

-21°34.9 

Menkar 

314°11.2 

4°09.6 

9 

321°28.6 

346° 10.5 

-11°06.8 

265° 10.0 

20°45.5 

57°51.6 

-22°40.4 

30°12.8 

-21°34.8 

Mirfak 

308°35.1 

49°55.7 

10 

336°31.1 

1°10.0 

-11°05.9 

280° 10.7 

20°45.8 

72°53.9 

-22°40.4 

45°15.1 

-21°34.8 

Aldebaran 

290°45.0 

16°32.7 

11 

351°33.6 

16°09.6 

-11°04.9 

295° 11.4 

20°46.2 

87°56.3 

-22°40.4 

60° 17.5 

-21°34.8 

Rigel 

281°08.4 

-8°11.1 

12 

6°36.0 

31°09.2 

-11°03.9 

310° 12.2 

20°46.6 

102°58.7 

-22°40.4 

75°19.8 

-21°34.8 

Capella 

280°28.8 

46°01.1 

13 

21°38.5 

46°08.7 

-11°02.9 

325° 12.9 

20°47.0 

118°01.0 

-22°40.4 

90°22.1 

-21°34.8 

Bellatrix 

278°27.9 

6°21.8 

14 

36°41.0 

61°08.3 

-11°01.9 

340° 13.7 

20°47.4 

133°03.4 

-22°40.4 

105°24.5 

-21°34.8 

Elnath 

278°07.8 

28°37.3 

15 

51°43.4 

76°07.8 

-11°00.9 

355° 14.4 

20°47.7 

148°05.7 

-22°40.4 

120°26.8 

-21°34.7 

Alnilam 

275°42.5 

-1° 11.7 

16 

66°45.9 

91°07.4 

-10°60.0 

10° 15.1 

20°48.1 

163°08.1 

-22°40.4 

135°29.1 

-21°34.7 

Betelgeuse 

270°57.1 

7°24.4 

17 

81°48.4 

106°07.0 

-10°59.0 

25° 15.9 

20°48.5 

178°10.5 

-22°40.4 

150°31.4 

-21°34.7 

Canopus 

263°54.4 

-52°42.8 

18 

96°50.8 

121°06.5 

-10°58.0 

40° 16.6 

20°48.9 

193°12.8 

-22°40.4 

165°33.8 

-21°34.7 

Sirius 

258°30.1 

-16°44.7 

19 

111°53.3 

136°06.1 

-10°57.0 

55° 17.4 

20°49.3 

208° 15.2 

-22°40.5 

180°36.1 

-21°34.7 

Adara 

255°09.4 

-29°00.3 

20 

126°55.7 

151°05.7 

-10°56.0 

70° 18.1 

20°49.6 

223°17.6 

-22°40.5 

195°38.4 

-21°34.7 

Procyon 

244°55.4 

5°10.5 

21 

141°58.2 

166°05.2 

-10°55.0 

85° 18.8 

20°50.0 

238°19.9 

-22°40.5 

210°40.8 

-21°34.6 

Pollux 

243°22.7 

27°58.7 

22 

157°00.7 

181°04.8 

-10°54.0 

100° 19.6 

20°50.4 

253°22.3 

-22°40.5 

225°43.1 

-21°34.6 

Avior 

234° 16.2 

-59°34.6 

23 

172°03.1 

196°04.4 

-10°53.1 

115°20.3 

20°50.8 

268°24.7 

-22°40.5 

240°45.4 

-21°34.6 

Suhail 

222°49.3 

-43° 30.9 

Mer. 

pass.:ll:33 
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m-3.9 
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Miaplacidus 

221°38.3 

-69°48.0 


Alphard 

217°52.0 

-8°44.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











ni ihho 


Cl ° OO A 

0 

187 u 05.6 

211°03.9 

-10 u 52.1 

130 u 21.0 

20 u 51.2 

283 u 27.0 

-22 u 40.5 

255 u 47.8 

-21 u 34.6 

uuDne 

±yo ‘to.z 

ionOon o 

oi jo.y 

1 A O A "7 A 

1 

202°08.1 

226°03.5 

-10°51.1 

145°21.8 

20°51.5 

298°29.4 

-22°40.5 

270°50.1 

-21°34.6 

Denebola 

182 29.3 

14 2/.9 

2 

217° 10.5 

241°03.1 

-10°50.1 

160°22.5 

20°51.9 

313°31.7 

-22°40.5 

285°52.4 

-21°34.6 

Gienah 

175°47.9 

1 700 0/1 A 

-17°38.9 

CLO O 1 A O 

3 

232° 13.0 

256°02.6 

-10°49.1 

175°23.3 

20°52.3 

328°34.1 

-22°40.5 

300°54.8 

-21°34.6 

Acrux 

1/3 U4.2 

-63 12.3 

4 

247° 15.5 

271°02.2 

-10°48.1 

190° 24.0 

20°52.7 

343°36.5 

-22°40.5 

315°57.1 

-21°34.5 

Gacrux 

171°55.9 

-57° 13.2 

5 

262° 17.9 

286°01.8 

-10°47.1 

205° 24.7 

20°53.0 

358°38.8 

-22°40.5 

330°59.4 

-21°34.5 

Alioth 

166° 16.7 

55°51.3 

6 

277° 20.4 

301°01.3 

-10°46.1 

220° 25.5 

20°53.4 

13°41.2 

-22°40.5 

346°01.8 

-21°34.5 

Spica 

158°26.8 

1 rnOrrD 

-11°15.7 

/IAOio A 

7 

292°22.9 

316°00.9 

-10°45.1 

235° 26.2 

20°53.8 

28°43.6 

-22°40.5 

1°04.1 

-21°34.5 

Alcaid 

152 55.3 

49 13.0 

8 

307°25.3 

331°00.5 

-10°44.1 

250° 27.0 

20° 54.2 

43°45.9 

-22°40.5 

16°06.4 

-21°34.5 

Hadar 

148°41.7 

1 A oO no tz 

-60°27.7 

9 

322° 27.8 

346° 00.0 

-10°43.2 

265° 27.7 

20° 54.5 

58°48.3 

-22°40.5 

31°08.8 

-21°34.5 

Menkent 

148 02.6 

-36°27.7 

1 aO AC A 

10 

337°30.2 

0°59.6 

-10°42.2 

280° 28.4 

20° 54.9 

73°50.7 

-22°40.5 

46°11.1 

-21°34.4 

Arcturus 

145 51.7 

19 05.2 

11 

352° 32.7 

15°59.2 

-10°41.2 

295°29.2 

20°55.3 

88°53.1 

-22°40.5 

61°13.4 

-21°34.4 

Rigil Kent. 

139°45.8 

-60° 54.6 

12 

7°35.2 

30°58.8 

-10°40.2 

310°29.9 

20°55.7 

103°55.4 

-22°40.5 

76° 15.8 

-21°34.4 

Zubenelg. 

137°00.8 

-16°07.2 

13 

22°37.6 

45°58.3 

-10°39.2 

325°30.6 

20°56.0 

118°57.8 

-22°40.5 

91°18.1 

-21°34.4 

Kochab 

137°19.1 

1 ncO A"7 A 

74° 04.5 

AC O A A A 

14 

37°40.1 

60°57.9 

-10°38.2 

340°31.4 

20°56.4 

134°00.2 

-22°40.5 

106°20.4 

-21°34.4 

Alphecca 

126 U/.4 

i i no m a 

26 39.U 

acOaoo 

15 

52°42.6 

75°57.5 

-10°37.2 

355°32.1 

20°56.8 

149°02.5 

-22°40.5 

121°22.8 

-21°34.4 

Antares 

112 21.2 

-26 28.3 

16 

67°45.0 

90°57.0 

-10°36.2 

10°32.8 

20°57.2 

164°04.9 

-22°40.5 

136°25.1 

-21°34.3 

Atria 

107°19.3 

1 A A O A "7 A 

-69°03.3 

1 C O A A O 

17 

82°47.5 

105°56.6 

-10°35.2 

25°33.6 

20°57.5 

179°07.3 

-22°40.5 

151°27.4 

-21°34.3 

Sa bi k 

102 0/.9 

-15 44.8 

07 OAC O 

18 

97°50.0 

120°56.2 

-10°34.2 

40°34.3 

20°57.9 

194°09.6 

-22°40.5 

166°29.8 

-21°34.3 

Shaula 

96°16.5 

r\ r~ O a A “7 

-37 06.8 

1 A O 0 A “7 

19 

112°52.4 

135°55.8 

-10°33.2 

55°35.1 

20°58.3 

209° 12.0 

-22°40.5 

181°32.1 

-21°34.3 

Rasalhague 

96 02.7 

AAO a a a 

12 32.7 

ri O AA A 

20 

127° 54.9 

150°55.3 

-10°32.2 

70°35.8 

20°58.7 

224° 14.4 

-22°40.5 

196°34.5 

-21°34.3 

Eta min 

90 44.2 

51 29.U 

21 

142° 57.4 

165°54.9 

-10°31.2 

85°36.5 

20°59.0 

239°16.8 

-22°40.5 

211°36.8 

-21°34.3 

Kaus Aust. 

83°38.6 

oaOoco 

-34°22.3 

ooo A~7 O 

22 

157°59.8 

180°54.5 

-10°30.2 

100°37.3 

20°59.4 

254°19.1 

-22°40.5 

226°39.1 

-21°34.2 

Vega 

80 36.3 

38 4/.8 

23 

173°02.3 

195°54.1 

-10°29.2 

115°38.0 

20°59.8 

269°21.5 

-22°40.5 

241°41.5 

-21°34.2 

Nunki 

Altair 

75°53.5 

62°04.6 

-26° 16.2 
8°55.0 

Mer. 

pass.:ll:29 
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Peacock 

53°13.3 

-56°40.2 





















Deneb 

49°29.1 

45°20.7 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.5 

9°57.6 

0 

188°04.7 

210 u 53.6 

-10 u 28.2 

130° 38.7 

21 u 00.1 

284 u 23.9 

-22 u 40.5 

256 u 43.8 

-21 u 34.2 

Alnair 

27°39.2 

-46°52.0 

1 

203°07.2 

225°53.2 

-10°27.2 

145° 39.5 

21°00.5 

299°26.3 

-22°40.6 

271°46.1 

-21°34.2 

Fomalhaut 

15°20.0 

-29°31.3 

2 

218°09.7 

240°52.8 

-10°26.2 

160° 40.2 

21°00.9 

314°28.6 

-22°40.6 

286°48.5 

-21°34.2 

Scheat 

13°49.9 

28°11.0 

3 

233° 12.1 

255°52.4 

-10°25.2 

175°40.9 

21°01.3 

329°31.0 

-22°40.6 

301°50.8 

-21°34.2 

Markab 

13°34.7 

15°18.3 

4 

248° 14.6 

270°51.9 

-10°24.2 

190° 41.7 

21°01.6 

344°33.4 

-22°40.6 

316°53.1 

-21°34.2 

2019/3/2 

SHA 

Mer.pass 

5 

263° 17.1 

285°51.5 

-10°23.2 

205°42.4 

21°02.0 

359°35.8 

-22°40.6 

331°55.5 

-21°34.1 


25°07.9 

09:55 

6 

278° 19.5 

300°51.1 

-10°22.2 

220° 43.2 

21°02.4 

14°38.1 

-22°40.6 

346°57.8 

-21°34.1 

Mars 

303°56 8 

15:19 

7 

293°22.0 

315°50.7 

-10°21.2 

235°43.9 

21°02.7 

29°40.5 

-22°40.6 

2°00.2 

-21°34.1 

J u piter 

JUJ JU.U 

96°23.9 

05:09 

8 

308° 24.5 

330°50.2 

-10°20.2 

250° 44.6 

21°03.1 

44°42.9 

-22°40.6 

17°02.5 

-21°34.1 

Saturn 

68°45.4 

06:59 

9 

323° 26.9 

345°49.8 

-10°19.2 

265°45.4 

21°03.5 

59°45.3 

-22°40.6 

32°04.8 

-21°34.1 




10 

338° 29.4 

0°49.4 

-10°18.2 

280° 46.1 

21°03.8 

74°47.6 

-22°40.6 

47°07.2 

-21°34.1 

2019/3/3 

SHA 

Mer.pass 

11 

353°31.8 

15°49.0 

-10°17.1 

295°46.8 

21°04.2 

89°50.0 

-22°40.6 

62°09.5 

-21°34.0 

Venus 

23°58.3 

09:56 

12 

8°34.3 

30°48.5 

-10°16.1 

310° 47.6 

21°04.6 

104°52.4 

-22°40.6 

77°11.8 

-21°34.0 

Mars 

303° 15.4 

15:18 

13 

23°36.8 

45°48.1 

-10°15.1 

325°48.3 

21°04.9 

119°54.8 

-22°40.6 

92° 14.2 

-21°34.0 

Jupiter 

96°21.4 

05:05 

14 

38°39.2 

60°47.7 

-10° 14.1 

340° 49.0 

21°05.3 

134°57.1 

-22°40.6 

107°16.5 

-21°34.0 

Saturn 

68°42.2 

06:56 

15 

53°41.7 

75°47.3 

-10°13.1 

355°49.8 

21°05.7 

149°59.5 

-22°40.6 

122° 18.9 

-21°34.0 

2019/3/3 

SHA 

Mer.pass 

16 

68°44.2 

90°46.9 

-10°12.1 

10°50.5 

21°06.0 

165°01.9 

-22°40.6 

137°21.2 

-21°34.0 

Venus 

22°48.9 

09:57 

17 

83°46.6 

105°46.4 

-10°11.1 

25°51.2 

21°06.4 

180°04.3 

-22°40.6 

152°23.5 

-21°33.9 

Mars 

302° 34.0 

15:17 

18 

98°49.1 

120°46.0 

-10°10.1 

40° 52.0 

21°06.8 

195°06.7 

-22°40.6 

167° 25.9 

-21°33.9 

Jupiter 

96°19.1 

05:02 

19 

113°51.6 

135°45.6 

-10°09.1 

55°52.7 

21°07.1 

210°09.0 

-22°40.6 

182°28.2 

-21°33.9 

Saturn 

68° 39.1 

06:52 

20 

128° 54.0 

150°45.2 

-10°08.1 

70°53.4 

21°07.5 

225°11.4 

-22°40.6 

197°30.6 

-21°33.9 

1 Horizontal oaralax 


21 

143° 56.5 

165°44.7 

-10°07.0 

85°54.2 

21°07.9 

240° 13.8 

-22°40.6 

212°32.9 

-21°33.9 


r 

Venus; 

0.1 

22 

158°59.0 

180°44.3 

-10°06.0 

100° 54.9 

21°08.2 

255°16.2 

-22°40.6 

227°35.2 

-21°33.9 


Mars: 

0.1 

23 

174°01.4 

195°43.9 

-10°05.0 

115°55.6 

21°08.6 

270° 18.6 

-22°40.6 

242°37.6 

-21°33.9 
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2019 March 29 to Mar. 31 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178 u 44.9 

3° 10.7 

257°32.4 

11.0 

-21°45.3 

1.2 

54.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°45.1 

3° 11.7 

272°02.4 

11.1 

-21°44.0 

1.3 

54.7 

72 

02:04 

03:56 

05:08 

19:04 

20:18 

22:14 

2 

208°45.3 

3° 12.6 

286°32.5 

11.1 

-21°42.7 

1.4 

54.7 

70 

02:39 

04:10 

05:14 

18:57 

20:03 

21:36 

3 

223°45.5 

3° 13.6 

301°02.6 

11.1 

-21°41.3 

1.5 

54.7 

68 

03:03 

04:21 

05:19 

18:52 

19:51 

21:10 

4 

238°45.7 

3° 14.6 

315°32.8 

11.2 

-21°39.7 

1.6 

54.7 

66 

03:21 

04:30 

05:23 

18:48 

19:41 

20:51 

5 

253°45.9 

3° 15.6 

330°02.9 

11.2 

-21°38.1 

1.7 

54.7 

64 

03:36 

04:38 

05:27 

18:44 

19:33 

20:36 

6 

268°46.0 

3° 16.5 

344°33.1 

11.2 

-21°36.3 

1.8 

54.6 

62 

03:48 

04:44 

05:30 

18:41 

19:27 

20:24 

7 

283°46.2 

3° 17.5 

359°03.4 

11.3 

-21°34.5 

1.9 

54.6 

60 

03:58 

04:50 

05:32 

18:38 

19:21 

20:14 

8 

298°46.4 

3° 18.5 

13°33.7 

11.3 

-21°32.5 

2.0 

54.6 

58 

04:06 

04:55 

05:35 

18:36 

19:16 

20:05 

9 

313°46.6 

3° 19.5 

28°04.0 

11.3 

-21°30.5 

2.1 

54.6 

56 

04:13 

04:59 

05:37 

18:33 

19:11 

19:57 

10 

328° 46.8 

3°20.4 

42°34.3 

11.4 

-21°28.3 

2.2 

54.6 

54 

04:20 

05:03 

05:39 

18:32 

19:07 

19:51 

11 

343°47.0 

3°21.4 

57° 04.7 

11.4 

-21°26.1 

2.3 

54.6 

52 

04:25 

05:06 

05:40 

18:30 

19:04 

19:45 

12 

358°47.2 

3°22.4 

71°35.1 

11.4 

-21°23.7 

2.4 

54.5 

50 

04:30 

05:09 

05:42 

18:28 

19:01 

19:40 

13 

13°47.4 

3°23.4 

86°05.5 

11.5 

-21°21.2 

2.5 

54.5 

45 

04:41 

05:16 

05:45 

18:25 

18:54 

19:29 

14 

28°47.6 

3° 24.3 

100°36.0 

11.5 

-21°18.7 

2.6 

54.5 

40 

04:49 

05:21 

05:48 

18:22 

18:49 

19:21 

15 

43°47.7 

3°25.3 

115°06.5 

11.5 

-21° 16.0 

2.7 

54.5 

35 

04:55 

05:25 

05:50 

18:19 

18:45 

19:15 

16 

58°47.9 

3° 26.3 

129°37.1 

11.6 

-21°13.3 

2.8 

54.5 

30 

05:00 

05:28 

05:52 

18:17 

18:41 

19:09 

17 

73°48.1 

3°27.3 

144°07.7 

11.6 

-21° 10.4 

2.9 

54.5 

20 

05:08 

05:34 

05:56 

18:14 

18:36 

19:02 

18 

88°48.3 

3°28.2 

158°38.3 

11.6 

-21°07.5 

3.0 

54.4 

10 

05:13 

05:38 

05:59 

18:11 

18:32 

18:56 

19 

103°48.5 

3°29.2 

173°09.0 

11.7 

-21°04.4 

3.1 

54.4 

0 

05:17 

05:41 

06:01 

18:08 

18:29 

18:53 

20 

118°48.7 

3°30.2 

187°39.7 

11.7 

-21°01.3 

3.2 

54.4 

-10 

05:18 

05:43 

06:04 

18:05 

18:26 

18:51 

21 

133°48.9 

3°31.1 

202° 10.4 

11.8 

-20°58.0 

3.3 

54.4 

-20 

05:19 

05:44 

06:06 

18:02 

18:24 

18:50 

22 

148°49.1 

3°32.1 

216°41.2 

11.8 

-20°54.7 

3.4 

54.4 

-30 

05:18 

05:45 

06:09 

17:59 

18:23 

18:51 

23 

163°49.2 

3°33.1 

231°12.0 

11.8 

-20°51.2 

3.5 

54.4 

-35 

05:16 

05:46 

06:11 

17:58 

18:23 

18:52 


SD. —16.0 

o 

1—1 

II 

~G 

S.D. —14.9 

-40 

05:14 

05:46 

06:13 

17:56 

18:23 

18:54 


-45 

05:11 

05:45 

06:15 

17:54 

18:23 

18:57 


GHA 


GHA 



d 

HP 

-50 

05:07 

05:45 

06:17 

17:51 

18:23 

19:01 
















0 

178°49.4 

3°34.1 

245°42.9 

11.9 

-20°47.7 

3.6 

54.4 








1 

193°49.6 

3°35.0 

260° 13.8 

11.9 

-20°44.1 

3.7 

54.4 

-54 

05:03 

05:44 

06:19 

17:49 

18:24 

19:05 

2 

208°49.8 

3°36.0 

274° 44.7 

11.9 

-20° 40.4 

3.8 

54.3 

-56 

05:00 

05:43 

06:20 

17:48 

18:24 

19:08 

3 

223°50.0 

3°37.0 

289°15.7 

12.0 

-20°36.6 

3.9 

54.3 

-58 

04:57 

05:43 

06:22 

17:46 

18:25 

19:11 

4 

238°50.2 

3°38.0 

303°46.7 

12.0 

-20°32.6 

4.0 

54.3 

-60 

04:53 

05:42 

06:23 

17:44 

18:26 

19:14 

5 

253°50.4 

3°38.9 

318°17.7 

12.1 

-20°28.6 

4.0 

54.3 








6 

268°50.6 

3° 39.9 

332°48.8 

12.1 

-20° 24.5 

4.1 

54.3 



Moonrise 



Moonset 


7 

283°50.7 

3° 40.9 

347° 19.9 

12.1 

-20°20.4 

4.2 

54.3 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

298°50.9 

3°41.8 

1 51.1 

12.2 

-20° 16.1 

4.3 

54.3 

72 







9 

313°51.1 

3°42.8 

16°22.3 

12.2 

-20° 11.7 

4.4 

54.3 

70 



06:58 



10:32 

10 

328°51.3 

3° 43.8 

30°53.5 

12.3 

-20°07.2 

4.5 

54.2 

68 

06:22 

06:20 

06:16 

07:49 

09:32 

11:12 

11 

343°51.5 

3°44.8 

45°24.8 

12.3 

-20°02.7 

4.6 

54.2 

66 

05:14 

05:37 

05:48 

08:56 

10:14 

11:40 

12 

358°51.7 

3° 45.7 

59°56.1 

12.3 

-19°58.1 

4.7 

54.2 

64 

04:38 

05:08 

05:26 

09:32 

10:42 

12:01 

13 

13°51.9 

3°46.7 

74° 27.5 

12.4 

-19°53.3 

4.8 

54.2 

62 

04:13 

04:46 

05:09 

09:58 

11:04 

12:18 

14 

28°52.1 

3°47.7 

88°58.9 

12.4 

-19°48.5 

4.9 

54.2 

60 

03:53 

04:28 

04:54 

10:18 

11:22 

12:32 

15 

43°52.2 

3° 48.6 

103°30.3 

12.5 

-19°43.6 

5.0 

54.2 

58 

03:36 

04:13 

04:42 

10:34 

11:36 

12:44 

16 

58°52.4 

3°49.6 

118°01.8 

12.5 

-19°38.6 

5.0 

54.2 

56 

03:22 

04:01 

04:31 

10:48 

11:49 

12:54 

17 

73°52.6 

3°50.6 

132°33.3 

12.5 

-19°33.5 

5.1 

54.2 

54 

03:10 

03:50 

04:22 

11:00 

11:59 

13:03 

18 

88°52.8 

3°51.6 

147° 04.9 

12.6 

-19°28.3 

5.2 

54.2 

52 

02:59 

03:40 

04:13 

11:11 

12:09 

13:11 

19 

103°53.0 

3°52.5 

161°36.5 

12.6 

-19°23.1 

5.3 

54.2 

50 

02:49 

03:31 

04:05 

11:20 

12:18 

13:19 

20 

118°53.2 

3°53.5 

176°08.1 

12.7 

-19° 17.8 

5.4 

54.2 

45 

02:29 

03:12 

03:49 

11:40 

12:36 

13:34 

21 

133°53.4 

3°54.5 

190°39.8 

12.7 

-19° 12.3 

5.5 

54.2 

40 

02:13 

02:57 

03:36 

11:56 

12:51 

13:47 

22 

148°53.5 

3°55.4 

205°11.5 

12.7 

-19°06.8 

5.6 

54.1 

35 

01:59 

02:44 

03:24 

12:10 

13:03 

13:58 

23 

163°53.7 

3°56.4 

219°43.3 

12.8 

-19°01.2 

5.6 

54.1 

30 

01:47 

02:33 

03:14 

12:22 

13:14 

14:07 


SD. —16.0 

d=1.0 

S.D. —14.8 

20 

01:27 

02:13 

02:57 

12:42 

13:33 

14:23 


10 

01:09 

01:57 

02:42 

12:59 

13:49 

14:37 


GHA 


GHA 



d 

HP 







14:50 
















0 

178°53.9 

3°57.4 

234° 15.1 

12.8 

-18 u 55.5 

5.7 

54.1 

-20 

00:17 

01:08 

01:59 

13:49 

14:35 

15:17 

1 

193"'54.1 

3"'58.3 

248 46.9 

12.9 

-18°49.8 










2 

208°54.3 

3° 59.3 

263° 18.8 

12.9 

-18°43.9 

5.9 

54.1 

-30 

— 

00:49 

01:41 

14:09 

14:53 

15:33 

3 

223°54.5 

4°00.3 

277°50.7 

12.9 

-18°38.0 

6.0 

54.1 

-35 


00:37 

01:31 

14:21 

15:04 

15:42 

4 

238°54.7 

4°01.3 

292°22.7 

13.0 

-18°32.0 

6.1 

54.1 

-45 


00:09 

01:06 

14:50 

15:30 

16:05 

5 

253°54.9 

4 02.2 

306°54.7 

13.0 

-18°25.9 

6.1 

54.1 

-50 

2350 


0049 

1510 

1548 

1619 

6 

268°55.0 

4°03.2 

321°26.7 

13.1 

-18° 19.7 

6.2 

54.1 








7 

283°55.2 

4°04.2 

335°58.8 

13.1 

-18°13.5 

6.3 

54.1 

-52 

23:41 


00:41 

15:19 

15:56 

16:26 

8 

298°55.4 

4°05.1 

350°30.9 

13.1 

-18°07.1 

6.4 

54.1 

-54 

23:31 


00:32 

15:29 

16:05 

16:34 

9 

313°55.6 

4°06.1 

5°03.0 

13.2 

-18°00.7 

6.4 

54.1 

-58 

23 06 


UU. Zj 

0011 

15:54 

1627 

1652 

10 

328°55.8 

4°07.1 

19°35.2 

13.2 

-17°54.2 

6.5 

54.1 








11 

343°56.0 

4°08.0 

34°07.4 

13.2 

-17°47.7 

6.6 

54.1 

-60 

22:51 

23:58 


16:10 

16:40 

17:03 

12 

358°56.2 

4°09.0 

48°39.7 

13.3 

-17°41.0 

6.7 

54.1 








13 

13°56.3 

4° 10.0 

63° 12.0 

13.3 

-17° 34.3 

6.8 

54.1 



Sun 



Moon 


14 

28°56.5 

4° 10.9 

77° 44.4 

13.4 

-17°27.5 

6.8 

54.1 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

43°56.7 

4° 11.9 

92° 16.7 

13.4 

-17° 20.7 

6.9 

54.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°56.9 

4° 12.9 

106°49.2 

13.4 

-17° 13.7 

7.0 

54.1 

29 

05:00 

04:51 

12:04 

07:03 

19:28 

23(37%) 

17 

73°57.1 

4° 13.8 

121°21.6 

13.5 

-17° 06.7 

7.1 

54.1 

30 

04:42 

04:33 

12:04 

07:52 

20:15 

24(29%) 

18 

88°57.3 

4° 14.8 

135°54.1 

13.5 

-16°59.6 

7.1 

54.1 

31 

04:24 

04:15 

12:04 

08:39 

21:01 

25(20%) 

19 

103°57.5 

4° 15.8 

150°26.6 

13.5 

-16°52.4 

7.2 

54.1 








20 

118°57.6 

4° 16.7 

164°59.2 

13.6 

-16°45.2 

7.3 

54.1 








21 

133°57.8 

4° 17.7 

179°31.8 

13.6 

-16°37.9 

7.4 

54.1 








22 

148°58.0 

4° 18.7 

194° 04.4 

13.7 

-16°30.5 

7.4 

54.1 








23 

163°58.2 

4° 19.6 

208°37.1 

13.7 

-16°23.0 

7.5 

54.1 









SD. —16.0 

d=1.0 

S.D. —14.8 
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April 01, 02 ,03 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter Saturn Stars 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

189°03.9 

210°43.5 

-10°04.0 

130°56.4 

21°09.0 

285°20.9 

-22°40.6 

257° 39.9 

-21°33.8 

Alpheratz 

357°39.8 

29°11.6 

1 

204°06.3 

225°43.1 

-10°03.0 

145°57.1 

21°09.3 

300°23.3 

-22°40.6 

272°42.3 

-21°33.8 

Ankaa 

353° 12.2 

-42° 12.3 

2 

219°08.8 

240°42.7 

-10°02.0 

160°57.8 

21°09.7 

315°25.7 

-22°40.6 

287°44.6 

-21°33.8 

Schedar 

349°36.6 

56°38.4 

3 

234° 11.3 

255°42.2 

-10°01.0 

175°58.6 

21°10.0 

330°28.1 

-22°40.6 

302°46.9 

-21°33.8 

Diphda 

348°52.2 

-17°53.1 

4 

249° 13.7 

270°41.8 

-9°60.0 

190°59.3 

21°10.4 

345°30.5 

-22°40.6 

317°49.3 

-21°33.8 

Achernar 

335° 24.4 

-57°08.6 

5 

264° 16.2 

285°41.4 

-9°58.9 

206°00.0 

21°10.8 

0°32.9 

-22°40.6 

332°51.6 

-21°33.8 

Hamal 

327°56.7 

23°33.0 

6 

279° 18.7 

300°41.0 

-9°57.9 

221°00.8 

21°11.1 

15°35.2 

-22°40.6 

347° 54.0 

-21°33.8 

Polaris 

316°26.5 

89°20.8 

7 

294°21.1 

315°40.6 

-9°56.9 

236°01.5 

21°11.5 

30°37.6 

-22°40.6 

2°56.3 

-21°33.7 

Akamar 

315°15.7 

-40° 14.0 

8 

309°23.6 

330°40.2 

-9°55.9 

251°02.2 

21°11.9 

45°40.0 

-22°40.6 

17° 58.7 

-21°33.7 

Menkar 

314°11.2 

4°09.6 

9 

324°26.1 

345° 39.7 

-9°54.9 

266°03.0 

21°12.2 

60°42.4 

-22°40.6 

33°01.0 

-21°33.7 

Mirfak 

308°35.1 

49°55.7 

10 

339°28.5 

0°39.3 

-9°53.8 

281°03.7 

21°12.6 

75°44.8 

-22°40.6 

48° 03.3 

-21°33.7 

Aldebaran 

290°45.0 

16°32.7 

11 

354°31.0 

15°38.9 

-9°52.8 

296°04.4 

21°12.9 

90°47.2 

-22°40.6 

63°05.7 

-21°33.7 

Rigel 

281°08.4 

-8°11.1 

12 

9°33.4 

30°38.5 

-9°51.8 

311°05.2 

21°13.3 

105°49.6 

-22°40.7 

78°08.0 

-21°33.7 

Capella 

280°28.8 

46°01.1 

13 

24°35.9 

45° 38.1 

-9°50.8 

326°05.9 

21°13.7 

120°51.9 

-22°40.7 

93° 10.4 

-21°33.6 

Bellatrix 

278°27.9 

6°21.8 

14 

39°38.4 

60°37.7 

-9°49.8 

341°06.6 

21° 14.0 

135°54.3 

-22°40.7 

108° 12.7 

-21°33.6 

Elnath 

278°07.8 

28°37.3 

15 

54°40.8 

75°37.2 

-9°48.8 

356°07.4 

21° 14.4 

150°56.7 

-22°40.7 

123°15.1 

-21°33.6 

Alnilam 

275°42.5 

-1° 11.7 

16 

69°43.3 

90°36.8 

-9°47.7 

11°08.1 

21° 14.7 

165°59.1 

-22°40.7 

138° 17.4 

-21°33.6 

Betelgeuse 

270°57.1 

7°24.4 

17 

84°45.8 

105°36.4 

-9°46.7 

26°08.8 

21°15.1 

181°01.5 

-22°40.7 

153° 19.7 

-21°33.6 

Canopus 

263°54.5 

-52°42.8 

18 

99°48.2 

120°36.0 

-9°45.7 

41°09.6 

21°15.5 

196°03.9 

-22°40.7 

168°22.1 

-21°33.6 

Sirius 

258°30.2 

-16°44.7 

19 

114°50.7 

135°35.6 

-9°44.7 

56° 10.3 

21°15.8 

211°06.3 

-22°40.7 

183° 24.4 

-21°33.6 

Adara 

255°09.4 

-29°00.3 

20 

129°53.2 

150°35.2 

-9°43.6 

71° 11.0 

21°16.2 

226°08.7 

-22°40.7 

198°26.8 

-21°33.5 

Procyon 

244°55.5 

5°10.5 

21 

144° 55.6 

165°34.8 

-9°42.6 

86° 11.8 

21°16.5 

241°11.0 

-22°40.7 

213°29.1 

-21°33.5 

Pollux 

243°22.7 

27°58.7 

22 

159°58.1 

180°34.3 

-9°41.6 

101°12.5 

21°16.9 

256° 13.4 

-22°40.7 

228°31.5 

-21°33.5 

Avior 

234° 16.2 

-59°34.6 

23 

175°00.6 

195°33.9 

~9°40.6 

116° 13.2 

21°17.2 

271° 15.8 

-22°40.7 

243° 33.8 

-21°33.5 

Suhail 

222°49.3 

-43° 30.9 

Mer.pass.:ll:21 | 

< 

o 

4^ 

Q- 

b 

m-3.9 

v0.7 dO.4 ml.4 | 

v2.4 d-0.0 

m-2.1 

v2.3 dO.O m0.6 

Miaplacidus 

221°38.4 

-69°48.0 


Alphard 

217°52.0 

-8°44.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











n 11 Kiio 


fii ° oq n 

0 

190 u 03.0 

210 u 33.5 

-9 U 39.5 

131 u 14.0 

21 u 17.6 

286 u 18.2 

-22 u 40.7 

258 u 36.1 

-21 u 33.5 

uuDne 

±yo ‘to.o 

ionOono 

oi oy.u 

1 A O a "7 A 

1 

205°05.5 

225°33.1 

-9°38.5 

146° 14.7 

21°18.0 

301°20.6 

-22°40.7 

273° 38.5 

-21°33.5 

Denebola 

182 29.3 

14 2 . 1 . 9 

2 

220°07.9 

240°32.7 

-9°37.5 

161° 15.4 

21°18.3 

316°23.0 

-22°40.7 

288°40.8 

-21°33.5 

Gienah 

175°47.9 

1 700 A A A 

-17°39.0 

coOn o 

3 

235° 10.4 

255°32.3 

-9°36.5 

176° 16.1 

21°18.7 

331°25.4 

-22°40.7 

303°43.2 

-21°33.4 

Acrux 

I/O U4.2 

-63 12.3 

4 

250° 12.9 

270°31.9 

-9°35.4 

191°16.9 

21°19.0 

346°27.8 

-22°40.7 

318°45.5 

-21°33.4 

Gacrux 

171°55.9 

-57° 13.2 

5 

265° 15.3 

285°31.5 

-9°34.4 

206° 17.6 

21°19.4 

1°30.2 

-22°40.7 

333°47.9 

-21°33.4 

Alioth 

166° 16.7 

55°51.4 

6 

280° 17.8 

300°31.1 

-9°33.4 

221°18.3 

21°19.7 

16°32.6 

-22°40.7 

348° 50.2 

-21°33.4 

Spica 

158°26.8 

1 rnOrrO 

-11°15.7 

/IAOio a 

7 

295°20.3 

315°30.6 

-9°32.4 

236° 19.1 

21°20.1 

31°35.0 

-22°40.7 

3°52.6 

-21°33.4 

Alcaid 

152 55.3 

49 13.u 

8 

310°22.7 

330°30.2 

-9°31.3 

251°19.8 

21°20.4 

46°37.3 

-22°40.7 

18°54.9 

-21°33.4 

Hadar 

148°41.7 

i a oO no c 

-60°27.7 

nr O A“7 O 

9 

325°25.2 

345°29.8 

-9°30.3 

266°20.5 

21°20.8 

61°39.7 

-22°40.7 

33°57.3 

-21°33.3 

Menkent 

148 02.0 

-36 27.8 

1 aO AC A 

10 

340° 27.7 

0°29.4 

-9°29.3 

281°21.3 

21°21.2 

76°42.1 

-22°40.7 

48°59.6 

-21°33.3 

Arcturus 

145 51.7 

19 U5.2 

11 

355°30.1 

15°29.0 

-9°28.2 

296°22.0 

21°21.5 

91°44.5 

-22°40.7 

64°01.9 

-21°33.3 

Rigil Kent. 

139°45.8 

-60° 54.6 

12 

10°32.6 

30°28.6 

-9°27.2 

311°22.7 

21°21.9 

106°46.9 

-22°40.7 

79° 04.3 

-21°33.3 

Zubenelg. 

137°00.8 

-16°07.2 

13 

25°35.1 

45°28.2 

-9°26.2 

326°23.4 

21°22.2 

121°49.3 

-22°40.7 

94° 06.6 

-21°33.3 

Kochab 

137°19.1 

1 OCO A “7 A 

74° 04.5 

AC O OA A 

14 

40°37.5 

60°27.8 

-9°25.1 

341°24.2 

21°22.6 

136°51.7 

-22°40.7 

109°09.0 

-21°33.3 

Alphecca 

126 07.4 

i i no ni a 

26 39.0 

acOaoo 

15 

55°40.0 

75°27.4 

-9°24.1 

356°24.9 

21°22.9 

151°54.1 

-22°40.7 

124° 11.3 

-21°33.3 

Antares 

112 21.2 

-26 28.3 

16 

70°42.4 

90°27.0 

-9°23.1 

11°25.6 

21°23.3 

166°56.5 

-22°40.7 

139° 13.7 

-21°33.2 

Atria 

107°19.3 

i no o r\- 7 n 

-69°03.3 

1 C O A A O 

17 

85°44.9 

105°26.6 

-9°22.0 

26°26.4 

21°23.6 

181°58.9 

-22°40.7 

154° 16.0 

-21°33.2 

Sa bi k 

102 U/.9 

-15 44.8 

07 OAC O 

18 

100°47.4 

120°26.2 

-9°21.0 

41°27.1 

21°24.0 

197°01.3 

-22°40.7 

169° 18.4 

-21°33.2 

Shaula 

96°16.5 

r\ /- O r\r\ —j 

-37 06.8 

1 A O 0 A “7 

19 

115°49.8 

135°25.7 

-9°20.0 

56°27.8 

21°24.3 

212°03.7 

-22°40.7 

184° 20.7 

-21°33.2 

Rasalhague 

96 02.7 

nnO a a a 

12 32.7 

ri O AA A 

20 

130°52.3 

150°25.3 

-9°18.9 

71°28.5 

21°24.7 

227°06.1 

-22°40.7 

199°23.1 

-21°33.2 

Eta min 

9U 44.2 

51 29.U 

21 

145°54.8 

165°24.9 

-9° 17.9 

86°29.3 

21°25.0 

242°08.5 

-22°40.7 

214°25.4 

-21°33.2 

Kaus Aust. 

83°38.5 

onOoco 

-34°22.3 

ooo A~7 O 

22 

160°57.2 

180°24.5 

-9°16.9 

101°30.0 

21°25.4 

257° 10.9 

-22°40.7 

229°27.8 

-21°33.2 

Vega 

80 36.3 

38 4/.8 

23 

175°59.7 

195°24.1 

-9°15.8 

116°30.7 

21°25.7 

272°13.3 

-22°40.7 

244° 30.1 

-21°33.1 

Nunki 

Altair 

75°53.5 

62°04.6 

-26° 16.2 
8°55.0 
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Peacock 

53°13.3 

-56°40.2 





















Deneb 

49°29.0 

45°20.7 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.5 

9°57.6 

0 

191°02.2 

210 u 23.7 

-9°14.8 

131 u 31.5 

21 u 26.1 

287 u 15.7 

-22 u 40.7 

259 u 32.5 

-21 u 33.1 

Alnair 

27°39.2 

-46°52.0 

1 

206°04.6 

225°23.3 

-9°13.8 

146°32.2 

21°26.4 

302° 18.1 

-22°40.7 

274° 34.8 

-21°33.1 

Fomalhaut 

15°20.0 

-29°31.3 

2 

221°07.1 

240°22.9 

-9°12.7 

161°32.9 

21°26.8 

317°20.5 

-22°40.7 

289° 37.2 

-21°33.1 

Scheat 

13°49.9 

28°11.0 

3 

236°09.5 

255°22.5 

-9°11.7 

176°33.7 

21°27.1 

332°22.9 

-22°40.7 

304° 39.5 

-21°33.1 

Markab 

13°34.7 

15°18.3 

4 

251°12.0 

270°22.1 

-9°10.6 

191°34.4 

21°27.5 

347°25.3 

-22°40.7 

319°41.9 

-21°33.1 

2019/4/1 

SHA 

Mer.pass 

5 

266° 14.5 

285°21.7 

-9°09.6 

206° 35.1 

21°27.8 

2°27.7 

-22°40.7 

334°44.2 

-21°33.1 


21°39.6 

09:57 

6 

281°16.9 

300°21.3 

-9°08.6 

221°35.8 

21°28.2 

17°30.1 

-22°40.7 

349°46.6 

-21°33.0 

Mars 

301°52.5 

15:15 

7 

296° 19.4 

315°20.9 

-9°07.5 

236°36.6 

21°28.5 

32°32.5 

-22°40.8 

4°48.9 

-21°33.0 

J u piter 

96°17.1 

04:58 

8 

311°21.9 

330°20.5 

-9°06.5 

251°37.3 

21°28.9 

47° 34.9 

-22°40.8 

19°51.3 

-21°33.0 

Saturn 

68°36 0 

06:48 

9 

326° 24.3 

345°20.1 

-9°05.5 

266°38.0 

21°29.2 

62°37.3 

-22°40.8 

34° 53.6 

-21°33.0 


U U JU.U 


10 

341°26.8 

0°19.7 

-9°04.4 

281°38.7 

21°29.5 

77°39.7 

-22°40.8 

49° 56.0 

-21°33.0 

2019/4/2 

SHA 

Mer.pass 

11 

356°29.3 

15°19.3 

-9°03.4 

296°39.5 

21°29.9 

92°42.1 

-22°40.8 

64° 58.3 

-21°33.0 

Venus 

20°30.5 

09:58 

12 

11°31.7 

30°18.9 

-9°02.3 

311°40.2 

21°30.2 

107°44.5 

-22°40.8 

80°00.7 

-21°33.0 

Mars 

301°10.9 

15:14 

13 

26°34.2 

45°18.5 

-9°01.3 

326°40.9 

21°30.6 

122°46.9 

-22°40.8 

95°03.0 

-21°32.9 

Jupiter 

96°15.2 

04:54 

14 

41°36.7 

60°18.1 

-9°00.2 

341°41.7 

21°30.9 

137°49.3 

-22°40.8 

110°05.4 

-21°32.9 

Saturn 

68° 33.1 

06:45 

15 

56°39.1 

75°17.7 

-8°59.2 

356°42.4 

21°31.3 

152°51.7 

-22°40.8 

125°07.7 

-21°32.9 

2019/4/3 

SHA 

Mer.pass 

16 

71°41.6 

90°17.3 

-8°58.2 

11°43.1 

21°31.6 

167°54.1 

-22°40.8 

140°10.1 

-21°32.9 

Venus 

19°21.6 

09:59 

17 

86°44.0 

105°16.9 

-8°57.1 

26°43.8 

21°32.0 

182°56.5 

-22°40.8 

155° 12.4 

-21°32.9 

Mars 

300°29.3 

15:13 

18 

101°46.5 

120°16.5 

-8°56.1 

41°44.6 

21°32.3 

197°58.9 

-22°40.8 

170° 14.8 

-21°32.9 

Jupiter 

96°13.5 

04:50 

19 

116°49.0 

135°16.1 

-8°55.0 

56°45.3 

21°32.7 

213°01.3 

-22°40.8 

185°17.1 

-21°32.9 

Saturn 

68°30.3 

06:41 

20 

131°51.4 

150°15.7 

-8°54.0 

71°46.0 

21°33.0 

228°03.7 

-22°40.8 

200° 19.5 

-21°32.9 

I Horizontal naralax 


21 

146°53.9 

165°15.3 

-8°52.9 

86°46.7 

21°33.3 

243°06.1 

-22°40.8 

215°21.8 

-21°32.8 


r 

Venus; 

0.1 

22 

161°56.4 

180° 14.9 

-8°51.9 

101°47.5 

21°33.7 

258°08.5 

-22°40.8 

230° 24.2 

-21°32.8 


Mars: 

0.1 

23 

176°58.8 

195°14.5 

-8°50.8 

116°48.2 

21°34.0 

273°10.9 

-22°40.8 

245° 26.5 

-21°32.8 
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2019 April 01 to Apr. 03 


_ Sun 

GHA 

178"58.4 
193°58.6 
208°58.8 
223°58.9 
238°59.1 
253°59.3 
268°59.5 
283°59.7 
298°59.9 
314°00.1 
329°00.2 
344°00.4 
359°00.6 
14°00.8 
29°01.0 
44°01.2 
59°01.4 
74°01.5 
89°01.7 
104°01.9 
119°02.1 
134°02.3 
149°02.5 
164°02.6 
SD. —16.0 


GHA 

V 

Dec 

d 

HP 

223 u 09.8 

13.7 

-16 u 15.5 

7.6 

54.1 

237°42.6 

13.8 

-16°07.9 

7.6 

54.1 

252° 15.4 

13.8 

-16°00.2 

7.7 

54.1 

266°48.2 

13.8 

-15°52.5 

7.8 

54.1 

281°21.0 

13.9 

-15°44.7 

7.8 

54.1 

295°53.9 

13.9 

-15°36.8 

7.9 

54.1 

310°26.8 

13.9 

-15°28.9 

8.0 

54.1 

324°59.8 

14.0 

-15°20.9 

8.0 

54.1 

339°32.8 

14.0 

-15° 12.8 

8.1 

54.1 

354°05.8 

14.0 

-15°04.7 

8.2 

54.1 

8°38.9 

14.1 

-14°56.5 

8.2 

54.1 

23°11.9 

14.1 

-14°48.2 

8.3 

54.1 

37°45.1 

14.1 

-14°39.9 

8.4 

54.1 

52° 18.2 

14.2 

-14°31.5 

8.4 

54.1 

66°51.4 

14.2 

-14°23.0 

8.5 

54.1 

81°24.6 

14.2 

-14° 14.5 

8.5 

54.1 

95°57.9 

14.3 

-14°05.9 

8.6 

54.1 

110°31.1 

14.3 

-13°57.3 

8.7 

54.1 

125°04.4 

14.3 

-13°48.6 

8.7 

54.1 

139°37.8 

14.3 

-13°39.8 

8.8 

54.1 

154°11.1 

14.4 

-13°31.0 

8.8 

54.1 

168°44.5 

14.4 

-13°22.1 

8.9 

54.1 

183° 17.9 

14.4 

-13° 13.2 

9.0 

54.1 

197°51.4 

14.5 

-13°04.2 

9.0 

54.1 


GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

179°02.8 

4°43.8 

212°24.9 

14.5 

-12°55.1 

9.1 

54.1 

194°03.0 

4° 44.7 

226°58.4 

14.5 

-12°46.0 

9.1 

54.1 

209°03.2 

4° 45.7 

241°31.9 

14.5 

-12°36.9 

9.2 

54.1 

224°03.4 

4°46.7 

256°05.5 

14.6 

-12°27.6 

9.2 

54.1 

239°03.6 

4°47.6 

270°39.0 

14.6 

-12° 18.4 

9.3 

54.1 

254°03.8 

4°48.6 

285° 12.7 

14.6 

-12°09.0 

9.4 

54.2 

269°03.9 

4°49.6 

299°46.3 

14.6 

-11°59.7 

9.4 

54.2 

284° 04.1 

4°50.5 

314° 19.9 

14.7 

-11°50.2 

9.5 

54.2 

299°04.3 

4°51.5 

328°53.6 

14.7 

-11°40.7 

9.5 

54.2 

314°04.5 

4°52.4 

343°27.3 

14.7 

-11°31.2 

9.6 

54.2 

329°04.7 

4°53.4 

358°01.1 

14.7 

-11°21.6 

9.6 

54.2 

344°04.9 

4° 54.4 

12°34.8 

14.8 

-11° 12.0 

9.7 

54.2 

359°05.0 

4°55.3 

27°08.6 

14.8 

-11°02.3 

9.7 

54.2 

14°05.2 

4°56.3 

41°42.4 

14.8 

-10°52.6 

9.8 

54.2 

29°05.4 

4°57.2 

56°16.2 

14.8 

-10°42.8 

9.8 

54.2 

44°05.6 

4°58.2 

70°50.0 

14.8 

-10°33.0 

9.9 

54.2 

59°05.8 

4°59.2 

85°23.9 

14.9 

-10°23.1 

9.9 

54.2 

74°06.0 

5°00.1 

99°57.7 

14.9 

-10° 13.2 

9.9 

54.2 

89°06.1 

5°01.1 

114°31.6 

14.9 

-10°03.2 

10.0 

54.3 

104°06.3 

5°02.1 

129°05.5 

14.9 

-9°53.2 

10.0 

54.3 

119°06.5 

5°03.0 

143°39.5 

14.9 

-9°43.1 

10.1 

54.3 

134°06.7 

5°04.0 

158° 13.4 

15.0 

-9°33.0 

10.1 

54.3 

149°06.9 

5°04.9 

172°47.4 

15.0 

-9°22.9 

10.2 

54.3 

164°07.1 

5°05.9 

187°21.4 

15.0 

-9° 12.7 

10.2 

54.3 

SD.—16.0 

d=1.0 

S.D. = 14.8 


GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

179“07.2 

5°06.9 

201 u 55.4 

15.0 

-9 U 02.5 

10.2 

54.3 

194°07.4 

5°07.8 

216°29.4 

15.0 

-8°52.2 

10.3 

54.3 

209°07.6 

5°08.8 

231°03.4 

15.0 

-8°41.9 

10.3 

54.3 

224°07.8 

5°09.7 

245°37.4 

15.0 

-8°31.5 

10.4 

54.3 

239°08.0 

5°10.7 

260°11.5 

15.1 

-8°21.1 

10.4 

54.3 

254°08.2 

5°11.6 

274°45.5 

15.1 

-8° 10.7 

10.4 

54.4 

269°08.3 

5°12.6 

289° 19.6 

15.1 

-8°00.2 

10.5 

54.4 

284°08.5 

5°13.6 

303°53.7 

15.1 

-7°49.7 

10.5 

54.4 

299°08.7 

5°14.5 

318°27.8 

15.1 

-7°39.2 

10.6 

54.4 

314°08.9 

5°15.5 

333°01.9 

15.1 

-7°28.6 

10.6 

54.4 

329°09.1 

5°16.4 

347°36.0 

15.1 

-7° 18.0 

10.6 

54.4 

344°09.3 

5°17.4 

2°10.1 

15.1 

-7°07.4 

10.7 

54.4 

359°09.4 

5°18.4 

16°44.3 

15.1 

-6°56.7 

10.7 

54.4 

14°09.6 

5°19.3 

31°18.4 

15.1 

-6°46.0 

10.7 

54.4 

29°09.8 

5°20.3 

45°52.6 

15.2 

-6°35.2 

10.8 

54.5 

44° 10.0 

5°21.2 

60°26.7 

15.2 

-6°24.4 

10.8 

54.5 

59°10.2 

5°22.2 

75°00.9 

15.2 

-6° 13.6 

10.8 

54.5 

74° 10.3 

5°23.1 

89°35.0 

15.2 

-6°02.8 

10.9 

54.5 

89°10.5 

5°24.1 

104°09.2 

15.2 

-5°51.9 

10.9 

54.5 

104° 10.7 

5°25.1 

118°43.4 

15.2 

-5°41.0 

10.9 

54.5 

119°10.9 

5°26.0 

133° 17.6 

15.2 

-5°30.1 

10.9 

54.5 

134°11.1 

5°27.0 

147°51.8 

15.2 

-5°19.1 

11.0 

54.5 

149°11.3 

5°27.9 

162°25.9 

15.2 

-5°08.1 

11.0 

54.6 

164° 11.4 

5°28.9 

177°00.1 

15.2 

-4°57.1 

11.0 

54.6 

SD. = 16.0 

Q_ 

II 

O 

S.D. = 14.8 




Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

01:29 

03:37 

04:52 

19:18 

20:34 

22:51 

70 

02:16 

03:54 

05:00 

19:10 

20:17 

21:58 

68 

02:45 

04:07 

05:07 

19:03 

20:03 

21:27 

66 

03:06 

04:18 

05:12 

18:58 

19:52 

21:05 

64 

03:22 

04:27 

05:16 

18:53 

19:43 

20:48 

62 

03:36 

04:34 

05:20 

18:49 

19:35 

20:34 

60 

03:47 

04:41 

05:23 

18:45 

19:29 

20:23 

58 

03:56 

04:46 

05:26 

18:42 

19:23 

20:13 

56 

04:04 

04:51 

05:29 

18:40 

19:18 

20:05 

54 

04:12 

04:55 

05:31 

18:37 

19:13 

19:57 

52 

04:18 

04:59 

05:34 

18:35 

19:09 

19:51 

50 

04:23 

05:03 

05:35 

18:33 

19:06 

19:45 

45 

04:35 

05:10 

05:40 

18:29 

18:58 

19:34 

40 

04:44 

05:16 

05:43 

18:25 

18:52 

19:25 

35 

04:51 

05:21 

05:46 

18:22 

18:47 

19:17 

30 

04:56 

05:25 

05:49 

18:19 

18:43 

19:11 

20 

05:05 

05:31 

05:53 

18:14 

18:37 

19:02 

10 

05:11 

05:36 

05:57 

18:11 

18:32 

18:56 

0 

05:16 

05:40 

06:00 

18:07 

18:28 

18:52 

-10 

05:18 

05:43 

06:04 

18:03 

18:24 

18:49 

-20 

05:20 

05:45 

06:07 

17:60 

18:22 

18:47 

-30 

05:19 

05:47 

06:11 

17:56 

18:20 

18:47 

-35 

05:19 

05:48 

06:13 

17:54 

18:19 

18:48 

-40 

05:17 

05:49 

06:16 

17:51 

18:18 

18:49 

-45 

05:15 

05:49 

06:18 

17:48 

18:17 

18:51 

-50 

05:12 

05:49 

06:22 

17:45 

18:17 

18:54 

-52 

05:10 

05:49 

06:23 

17:43 

18:17 

18:56 

-54 

05:08 

05:49 

06:25 

17:42 

18:17 

18:58 

-56 

05:06 

05:49 

06:27 

17:40 

18:17 

18:60 

-58 

05:04 

05:49 

06:28 

17:38 

18:17 

19:02 

-60 

05:01 

05:49 

06:31 

17:35 

18:17 

19:05 




Moonrise 



Moonset 


Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

72 

07:12 

06:45 

06:26 

11:52 

13:50 

15:39 

70 

06:38 

06:25 

06:15 

12:25 

14:09 

15:48 

68 

06:13 

06:09 

06:05 

12:49 

14:24 

15:56 

66 

05:53 

05:56 

05:57 

13:08 

14:35 

16:02 

64 

05:37 

05:45 

05:51 

13:23 

14:45 

16:08 

62 

05:24 

05:36 

05:45 

13:35 

14:54 

16:12 

60 

05:13 

05:28 

05:40 

13:46 

15:01 

16:16 

58 

05:03 

05:21 

05:35 

13:55 

15:07 

16:20 

56 

04:55 

05:14 

05:31 

14:03 

15:12 

16:23 

54 

04:47 

05:09 

05:28 

14:10 

15:17 

16:26 

52 

04:41 

05:04 

05:24 

14:16 

15:22 

16:28 

50 

04:34 

04:59 

05:21 

14:22 

15:26 

16:31 

45 

04:21 

04:49 

05:15 

14:34 

15:35 

16:36 

40 

04:10 

04:41 

05:09 

14:44 

15:42 

16:40 

35 

04:01 

04:34 

05:05 

14:53 

15:48 

16:44 

30 

03:52 

04:27 

05:00 

15:00 

15:53 

16:47 

20 

03:38 

04:16 

04:53 

15:13 

16:03 

16:52 

10 

03:25 

04:07 

04:47 

15:24 

16:11 

16:57 

0 

03:14 

03:58 

04:41 

15:35 

16:19 

17:01 

-10 

03:02 

03:49 

04:35 

15:46 

16:26 

17:06 

-20 

02:49 

03:39 

04:28 

15:57 

16:34 

17:10 

-30 

02:35 

03:28 

04:21 

16:09 

16:43 

17:16 

-35 

02:26 

03:21 

04:17 

16:17 

16:48 

17:19 

-40 

02:16 

03:14 

04:12 

16:25 

16:54 

17:22 

-45 

02:05 

03:05 

04:06 

16:34 

17:01 

17:26 

-50 

01:51 

02:55 

03:59 

16:46 

17:09 

17:31 

-52 

01:45 

02:50 

03:56 

16:51 

17:13 

17:33 

-54 

01:38 

02:45 

03:53 

16:57 

17:17 

17:35 

-56 

01:30 

02:39 

03:49 

17:04 

17:22 

17:38 

-58 

01:21 

02:32 

03:45 

17:11 

17:27 

17:40 

-60 

01:10 

02:25 

03:40 

17:19 

17:32 

17:44 


Sun 

Eqn.of Time 
00 h 12 h 

04:06 03:57 

03:49 03:40 

03:31 03:22 


Moon 

Mer.Pass. 
Upper Lower 

09:24 21:46 

10:08 22:29 

10:51 23:12 


26(13%) 

27(8%) 

28(3%) 





April 04, 05 ,06 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

192°01.3 

210°14.1 

-8°49.8 

131°48.9 

21°34.4 

288° 13.4 

-22°40.8 

260°28.9 

-21°32.8 

Alpheratz 

357°39.8 

29°11.6 

1 

207°03.8 

225°13.7 

-8°48.7 

146°49.6 

21°34.7 

303° 15.8 

-22°40.8 

275°31.2 

-21°32.8 

Ankaa 

353° 12.2 

-42° 12.3 

2 

222°06.2 

240° 13.3 

-8°47.7 

161°50.4 

21°35.0 

318°18.2 

-22°40.8 

290°33.6 

-21°32.8 

Schedar 

349°36.6 

56°38.4 

3 

237°08.7 

255°12.9 

-8°46.6 

176°51.1 

21°35.4 

333°20.6 

-22°40.8 

305°35.9 

-21°32.8 

Diphda 

348°52.2 

-17°53.1 

4 

252° 11.1 

270° 12.5 

-8°45.6 

191°51.8 

21°35.7 

348°23.0 

-22°40.8 

320°38.3 

-21°32.7 

Achernar 

335° 24.4 

-57°08.6 

5 

267° 13.6 

285°12.1 

-8°44.5 

206°52.6 

21°36.1 

3°25.4 

-22°40.8 

335°40.6 

-21°32.7 

Hamal 

327°56.7 

23°33.0 

6 

282° 16.1 

300°11.7 

-8°43.5 

221°53.3 

21°36.4 

18°27.8 

-22°40.8 

350°43.0 

-21°32.7 

Polaris 

316°27.4 

89°20.7 

7 

297° 18.5 

315°11.3 

-8°42.4 

236°54.0 

21°36.8 

33°30.2 

-22°40.8 

5°45.4 

-21°32.7 

Akamar 

315°15.7 

-40° 14.0 

8 

312°21.0 

330° 10.9 

-8°41.4 

251°54.7 

21°37.1 

48°32.6 

-22°40.8 

20°47.7 

-21°32.7 

Menkar 

314°11.2 

4°09.6 

9 

327°23.5 

345° 10.5 

-8°40.3 

266°55.5 

21°37.4 

63°35.0 

-22°40.8 

35°50.1 

-21°32.7 

Mirfak 

308°35.1 

49°55.6 

10 

342°25.9 

0°10.1 

-8°39.3 

281°56.2 

21°37.8 

78°37.4 

-22°40.8 

50°52.4 

-21°32.7 

Aldebaran 

290°45.1 

16°32.7 

11 

357°28.4 

15°09.7 

-8°38.2 

296°56.9 

21°38.1 

93°39.9 

-22°40.8 

65°54.8 

-21°32.6 

Rigel 

281°08.4 

-8°11.1 

12 

12°30.9 

30°09.3 

-8°37.2 

311°57.6 

21°38.4 

108°42.3 

-22°40.8 

80° 57.1 

-21°32.6 

Capella 

280°28.8 

46°01.0 

13 

27°33.3 

45°08.9 

-8°36.1 

326°58.4 

21°38.8 

123°44.7 

-22°40.8 

95°59.5 

-21°32.6 

Bellatrix 

278°27.9 

6°21.8 

14 

42°35.8 

60°08.5 

-8°35.1 

341°59.1 

21°39.1 

138°47.1 

-22°40.8 

111°01.8 

-21°32.6 

Elnath 

278°07.8 

28°37.3 

15 

57°38.3 

75°08.1 

-8°34.0 

356°59.8 

21°39.5 

153°49.5 

-22°40.8 

126°04.2 

-21°32.6 

Alnilam 

275°42.5 

-1° 11.7 

16 

72°40.7 

90°07.7 

-8°33.0 

12°00.5 

21°39.8 

168°51.9 

-22°40.8 

141°06.5 

-21°32.6 

Betelgeuse 

270°57.1 

7°24.4 

17 

87°43.2 

105°07.3 

-8°31.9 

27°01.3 

21°40.1 

183°54.3 

-22°40.8 

156°08.9 

-21°32.6 

Canopus 

263°54.5 

-52°42.8 

18 

102°45.6 

120°06.9 

-8°30.9 

42°02.0 

21°40.5 

198°56.7 

-22°40.8 

171° 11.3 

-21°32.6 

Sirius 

258°30.2 

-16°44.7 

19 

117°48.1 

135°06.5 

-8°29.8 

57°02.7 

21°40.8 

213°59.2 

-22°40.8 

186° 13.6 

-21°32.5 

Adara 

255°09.4 

-29°00.3 

20 

132°50.6 

150°06.2 

-8°28.8 

72°03.4 

21°41.1 

229°01.6 

-22°40.8 

201° 16.0 

-21°32.5 

Procyon 

244°55.5 

5°10.5 

21 

147°53.0 

165°05.8 

-8°27.7 

87° 04.1 

21°41.5 

244° 04.0 

-22°40.8 

216°18.3 

-21°32.5 

Pollux 

243°22.8 

27°58.7 

22 

162°55.5 

180°05.4 

-8°26.6 

102°04.9 

21°41.8 

259°06.4 

-22°40.8 

231°20.7 

-21°32.5 

Avior 

234° 16.2 

-59°34.6 

23 

177°58.0 

195°05.0 

-8°25.6 

117°05.6 

21°42.2 

274°08.8 

-22°40.8 

246°23.0 

-21°32.5 

Suhail 

222°49.3 

-43° 30.9 

Mer.pass.:ll:10 | 

< 

o 

Q. 

b 

m-3.9 

v0.7 dO.3 ml.5 | 

v2.4 d-0.0 

m-2.1 

v2.4 dO.O m0.6 

Miaplacidus 

221°38.4 

-69°48.0 


Alphard 

217°52.0 

-8°44.7 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 













fii° oq n 

0 

193 u 00.4 

210°04.6 

-8 U 24.5 

132 u 06.3 

21 u 42.5 

289 u 11.2 

-22 u 40.8 

261 u 25.4 

-21 u 32.5 

uuDne 

±yo ‘fo.o 

ionOono 

oi oy.u 

1 A O 0“7 O 

1 

208°02.9 

225°04.2 

-8°23.5 

147°07.0 

21°42.8 

304° 13.6 

-22°40.8 

276° 27.7 

-21°32.5 

Denebola 

182 29.3 

14 21. 9 

2 

223°05.4 

240°03.8 

-8°22.4 

162°07.8 

21°43.2 

319°16.1 

-22°40.8 

291°30.1 

-21°32.4 

Gienah 

175°47.9 

1 700 0/1 O 

-17°39.0 

COOlOo 

3 

238°07.8 

255°03.4 

-8°21.4 

177°08.5 

21°43.5 

334° 18.5 

-22°40.8 

306°32.5 

-21°32.4 

Acrux 

l/o 04.2 

-63 12.3 

4 

253° 10.3 

270°03.0 

-8°20.3 

192°09.2 

21°43.8 

349°20.9 

-22°40.8 

321°34.8 

-21°32.4 

Gacrux 

171°55.9 

-57° 13.2 

5 

268° 12.7 

285°02.6 

-8° 19.2 

207°09.9 

21°44.2 

4°23.3 

-22°40.8 

336°37.2 

-21°32.4 

Alioth 

166° 16.7 

55°51.4 

6 

283° 15.2 

300°02.2 

-8° 18.2 

222° 10.7 

21°44.5 

19°25.7 

-22°40.8 

351°39.5 

-21°32.4 

Spica 

158°26.8 

1 rnOrcD 

-11°15.7 

/IOO 19 o 

7 

298° 17.7 

315°01.8 

-8° 17.1 

237°11.4 

21°44.8 

34°28.1 

-22°40.8 

6°41.9 

-21°32.4 

Alcaid 

152 55.3 

40 13.0 

8 

313°20.1 

330°01.4 

-8° 16.1 

252°12.1 

21°45.2 

49°30.6 

-22°40.8 

21°44.3 

-21°32.4 

Hadar 

148°41.7 

1 A oO /"VO tz 

-60°27.8 

n/ O 0“7 O 

9 

328°22.6 

345°01.1 

-8° 15.0 

267° 12.8 

21°45.5 

64°33.0 

-22°40.8 

36°46.6 

-21°32.4 

Menkent 

148 02.6 

-36 27.8 

1 oOoco 

10 

343°25.1 

0°00.7 

-8° 13.9 

282° 13.6 

21°45.8 

79°35.4 

-22°40.8 

51°49.0 

-21°32.3 

Arcturus 

145 51.7 

19 05.2 

11 

358°27.5 

15°00.3 

-8° 12.9 

297° 14.3 

21°46.1 

94°37.8 

-22°40.8 

66°51.3 

-21°32.3 

Rigil Kent. 

139°45.8 

-60° 54.6 

12 

13°30.0 

29°59.9 

-8° 11.8 

312°15.0 

21°46.5 

109°40.2 

-22°40.8 

81°53.7 

-21°32.3 

Zubenelg. 

137°00.8 

-16°07.2 

13 

28°32.5 

44°59.5 

-8° 10.7 

327° 15.7 

21°46.8 

124°42.7 

-22°40.8 

96°56.0 

-21°32.3 

Kochab 

137°19.1 

10^0 0“7 A 

74° 04.5 

OC o OO o 

14 

43°34.9 

59°59.1 

-8°09.7 

342° 16.4 

21°47.1 

139°45.1 

-22°40.8 

111°58.4 

-21°32.3 

Alphecca 

126 07.4 

i i no m o 

26 39.0 

ocOooo 

15 

58°37.4 

74°58.7 

-8°08.6 

357° 17.2 

21°47.5 

154°47.5 

-22°40.8 

127°00.8 

-21°32.3 

Antares 

112 21.2 

-26 28.3 

16 

73°39.9 

89°58.3 

-8°07.6 

12°17.9 

21°47.8 

169°49.9 

-22°40.8 

142°03.1 

-21°32.3 

Atria 

107°19.2 

1 OOo 0“7 O 

-69°03.3 

1 C O A A O 

17 

88°42.3 

104°57.9 

-8°06.5 

27° 18.6 

21°48.1 

184°52.3 

-22°40.8 

157°05.5 

-21°32.3 

Sa bi k 

102 0/.9 

-15 44.8 

07 O 0 fZ 0 

18 

103°44.8 

119°57.6 

-8°05.4 

42° 19.3 

21°48.5 

199°54.8 

-22°40.8 

172°07.8 

-21°32.2 

Shaula 

96° 16.4 

r\ /- O oo “7 

-37 06.8 

1 O O OO ”7 

19 

118°47.2 

134°57.2 

-8°04.4 

57°20.1 

21°48.8 

214°57.2 

-22°40.8 

187° 10.2 

-21°32.2 

Rasalhague 

96 02.7 

OoO A A O 

12 32.7 

Cl O 00 0 

20 

133°49.7 

149°56.8 

-8°03.3 

72°20.8 

21°49.1 

229°59.6 

-22°40.8 

202° 12.6 

-21°32.2 

Eta min 

90 44.2 

51 29.0 

21 

148°52.2 

164°56.4 

-8°02.2 

87°21.5 

21°49.4 

245°02.0 

-22°40.9 

217° 14.9 

-21°32.2 

Kaus Aust. 

83°38.5 

ooOocO 

-34°22.3 

ooo A~7 O 

22 

163°54.6 

179°56.0 

-8°01.2 

102°22.2 

21°49.8 

260°04.5 

-22°40.9 

232° 17.3 

-21°32.2 

Vega 

80 36.3 

38 4 /.8 

23 

178°57.1 

194°55.6 

-8°00.1 

117°22.9 

21°50.1 

275°06.9 

-22°40.9 

247° 19.6 

-21°32.2 

Nunki 

Altair 

75°53.4 

62°04.5 

-26° 16.2 
8°55.0 

Mer.pass.: 11:06 | 

v-0.4 dl.l 

m-3.9 

v0.7 dO.3 ml.5 | 

v2.4 d-0.0 

m-2.1 

v2.4 dO.O m0.6 

Peacock 

53°13.3 

-56°40.1 





















Deneb 

49°29.0 

45°20.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.5 

9°57.6 

0 

193°59.6 

209“55.2 

-7 U 59.0 

132 u 23.7 

21°50.4 

290 u 09.3 

-22 u 40.9 

262 u 22.0 

-21 u 32.2 

Alnair 

27°39.2 

-46°52.0 

1 

209°02.0 

224° 54.8 

-7°58.0 

147°24.4 

21°50.8 

305°11.7 

-22°40.9 

277° 24.4 

-21°32.2 

Fomalhaut 

15°20.0 

-29°31.3 

2 

224° 04.5 

239° 54.5 

-7°56.9 

162°25.1 

21°51.1 

320° 14.2 

-22°40.9 

292°26.7 

-21°32.1 

Scheat 

13°49.9 

28°11.0 

3 

239°07.0 

254° 54.1 

-7°55.8 

177°25.8 

21°51.4 

335° 16.6 

-22°40.9 

307° 29.1 

-21°32.1 

Markab 

13°34.7 

15°18.3 

4 

254° 09.4 

269°53.7 

-7°54.7 

192°26.5 

21°51.7 

350° 19.0 

-22°40.9 

322°31.4 

-21°32.1 

2019/4/4 

SHA 

Mer.pass 

5 

269° 11.9 

284°53.3 

-7°53.7 

207°27.3 

21°52.1 

5°21.4 

-22°40.9 

337° 33.8 

-21°32.1 


18°12.8 

09:59 

6 

284° 14.3 

299°52.9 

-7°52.6 

222°28.0 

21°52.4 

20°23.9 

-22°40.9 

352°36.2 

-21°32.1 

Mars 

299°47.6 

15:12 

7 

299° 16.8 

314°52.5 

-7°51.5 

237°28.7 

21°52.7 

35°26.3 

-22°40.9 

7°38.5 

-21°32.1 

J u piter 

96°12.1 

04:46 

8 

314° 19.3 

329°52.2 

-7°50.5 

252°29.4 

21°53.0 

50°28.7 

-22°40.9 

22°40.9 

-21°32.1 

Saturn 

68°27.6 

06:37 

9 

329°21.7 

344°51.8 

_7°49.4 

267°30.2 

21°53.4 

65°31.1 

-22°40.9 

37°43.3 

-21°32.1 




10 

344° 24.2 

359°51.4 

-7°48.3 

282°30.9 

21°53.7 

80°33.6 

-22°40.9 

52°45.6 

-21°32.0 

2019/4/5 

SHA 

Mer.pass 

11 

359°26.7 

14°51.0 

-7°47.3 

297°31.6 

21°54.0 

95°36.0 

-22°40.9 

67°48.0 

-21°32.0 

Venus 

17°04.2 

09:60 

12 

14°29.1 

29°50.6 

-7°46.2 

312°32.3 

21°54.3 

110°38.4 

-22°40.9 

82°50.3 

-21°32.0 

Mars 

299°05.9 

15:11 

13 

29°31.6 

44°50.2 

-7°45.1 

327°33.0 

21°54.7 

125°40.8 

-22°40.9 

97°52.7 

-21°32.0 

Jupiter 

96° 10.8 

04:42 

14 

44° 34.1 

59°49.9 

-7°44.0 

342°33.8 

21°55.0 

140°43.3 

-22°40.9 

112°55.1 

-21°32.0 

Saturn 

68°25.0 

06:33 

15 

59°36.5 

74°49.5 

-7°43.0 

357°34.5 

21°55.3 

155°45.7 

-22°40.9 

127° 57.4 

-21°32.0 

2019/4/6 

SHA 

Mer.pass 

16 

74°39.0 

89°49.1 

-7°41.9 

12°35.2 

21°55.6 

170°48.1 

-22°40.9 

142°59.8 

-21°32.0 

Venus 

15°55.7 

10:01 

17 

89°41.5 

104°48.7 

-7°40.8 

27°35.9 

21°55.9 

185°50.6 

-22°40.9 

158°02.2 

-21°32.0 

Mars 

298° 24.1 

15:10 

18 

104°43.9 

119°48.3 

-7°39.7 

42°36.6 

21°56.3 

200°53.0 

-22°40.9 

173°04.5 

-21°31.9 

Jupiter 

96°09.7 

04:39 

19 

119°46.4 

134°47.9 

-7°38.7 

57°37.4 

21°56.6 

215°55.4 

-22°40.9 

188°06.9 

-21°31.9 

Saturn 

68°22.4 

06:30 

20 

134°48.8 

149°47.6 

-7°37.6 

72°38.1 

21°56.9 

230°57.9 

-22°40.9 

203°09.3 

-21°31.9 

1 Horizontal naralax 


21 

149°51.3 

164°47.2 

-7°36.5 

87°38.8 

21°57.2 

246°00.3 

-22°40.9 

218° 11.6 

-21°31.9 


r 

Venus: 

0.1 

22 

164°53.8 

179°46.8 

-7°35.4 

102°39.5 

21°57.6 

261°02.7 

-22°40.9 

233° 14.0 

-21°31.9 


Mars: 

0.1 

23 

179°56.2 

194°46.4 

-7° 34.4 

117°40.2 

21°57.9 

276°05.2 

-22°40.9 

248° 16.4 

-21°31.9 




Mer.pass.: 11:02 | 

v-0.4 dl.l 

m-3.9 

v0.7 dO.3 ml.5 | 

v2.4 d-0.0 

m-2.1 

v2.4 dO.O m0.6 





64 



2019 April 04 to Apr. 06 


rhu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

179° 11.6 

5°29.8 

191 u 34.3 

15.2 

-4 U 46.1 

11.1 

54.6 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194° 11.8 

5°30.8 

206°08.5 

15.2 

-4°35.0 

11.1 

54.6 

72 

00:29 

03:18 

04:37 

19:32 

20:52 

— 

2 

209° 12.0 

5°31.8 

220°42.7 

15.2 

-4°23.9 

11.1 

54.6 

70 

01:49 

03:37 

04:46 

19:22 

20:32 

22:26 

3 

224° 12.2 

5°32.7 

235° 16.9 

15.2 

-4° 12.8 

11.1 

54.6 

68 

02:25 

03:53 

04:54 

19:14 

20:16 

21:46 

4 

239° 12.3 

5°33.7 

249°51.1 

15.2 

-4°01.6 

11.2 

54.6 

66 

02:50 

04:05 

05:00 

19:08 

20:03 

21:20 

5 

254° 12.5 

5°34.6 

264°25.3 

15.2 

-3°50.5 

11.2 

54.7 

64 

03:08 

04:15 

05:06 

19:02 

19:53 

21:00 

6 

269° 12.7 

5°35.6 

278° 59.4 

15.2 

-3°39.3 

11.2 

54.7 

62 

03:24 

04:24 

05:10 

18:57 

19:44 

20:45 

7 

284° 12.9 

5°36.5 

293°33.6 

15.2 

-3°28.1 

11.2 

54.7 

60 

03:36 

04:31 

05:14 

18:53 

19:37 

20:32 

8 

299° 13.1 

5°37.5 

308°07.8 

15.2 

-3° 16.9 

11.2 

54.7 

58 

03:46 

04:37 

05:18 

18:49 

19:30 

20:21 

9 

314° 13.2 

5°38.4 

322°42.0 

15.2 

-3°05.6 

11.3 

54.7 

56 

03:55 

04:43 

05:21 

18:46 

19:24 

20:12 

10 

329° 13.4 

5°39.4 

337° 16.1 

15.2 

-2°54.3 

11.3 

54.7 

54 

04:03 

04:48 

05:24 

18:43 

19:19 

20:04 

11 

344° 13.6 

5°40.3 

351°50.3 

15.2 

-2°43.1 

11.3 

54.7 

52 

04:10 

04:52 

05:27 

18:40 

19:15 

19:57 

12 

359° 13.8 

5°41.3 

6°24.4 

15.1 

-2°31.8 

11.3 

54.8 

50 

04:16 

04:56 

05:29 

18:38 

19:11 

19:51 

13 

14° 14.0 

5°42.3 

20°58.6 

15.1 

-2°20.4 

11.3 

54.8 

45 

04:29 

05:04 

05:34 

18:32 

19:02 

19:38 

14 

29° 14.2 

5°43.2 

35°32.7 

15.1 

-2°09.1 

11.3 

54.8 

40 

04:38 

05:11 

05:38 

18:28 

18:55 

19:28 

15 

44° 14.3 

5°44.2 

50°06.8 

15.1 

-1°57.7 

11.4 

54.8 

35 

04:46 

05:16 

05:42 

18:24 

18:50 

19:20 

16 

59° 14.5 

5°45.1 

64°40.9 

15.1 

-1°46.4 

11.4 

54.8 

30 

04:53 

05:21 

05:45 

18:21 

18:45 

19:13 

17 

74° 14.7 

5°46.1 

79°15.0 

15.1 

-1°35.0 

11.4 

54.8 

20 

05:03 

05:28 

05:51 

18:15 

18:38 

19:03 

18 

89° 14.9 

5°47.0 

93°49.1 

15.1 

-1°23.6 

11.4 

54.8 

10 

05:10 

05:34 

05:55 

18:10 

18:32 

18:56 

19 

104° 15.1 

5°48.0 

108°23.2 

15.1 

-1°12.2 

11.4 

54.9 

0 

05:15 

05:39 

05:60 

18:06 

18:27 

18:51 

20 

119°15.2 

5°48.9 

122°57.3 

15.1 

-1°00.8 

11.4 

54.9 

-10 

05:18 

05:43 

06:04 

18:02 

18:23 

18:47 

21 

134° 15.4 

5°49.9 

137°31.3 

15.0 

-0°49.3 

11.4 

54.9 

-20 

05:20 

05:46 

06:08 

17:57 

18:19 

18:45 

22 

149° 15.6 

5°50.8 

152°05.4 

15.0 

-0°37.9 

11.4 

54.9 

-30 

05:21 

05:49 

06:13 

17:52 

18:16 

18:44 

23 

164° 15.8 

5°51.8 

166°39.4 

15.0 

-0°26.5 

11.5 

54.9 

-35 

05:21 

05:50 

06:16 

17:49 

18:15 

18:44 


SD. —16.0 

d=1.0 

S.D. —14.9 

-40 

05:20 

05:52 

06:19 

17:46 

18:13 

18:45 


-45 

05:19 

05:53 

06:22 

17:43 

18:12 

18:46 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

-52 

05:17 

05:15 

05:54 

05:54 

06:26 

06:28 

17:38 

17:36 

18:11 

18:10 

18:48 

18:49 

0 

1 

2 

3 

4 

179° 16.0 
194° 16.1 
209° 16.3 
224° 16.5 
239° 16.7 

5°52.7 

5°53.7 

5°54.6 

5°55.6 

5°56.5 

181° 13.4 
195°47.4 
210°21.4 
224°55.4 
239°29.3 

15.0 

15.0 

15.0 

15.0 

14.9 

-0°15.0 

-0°03.5 

0°07.9 

0°19.4 

0°30.9 

11.5 

11.5 

11.5 

11.5 

11.5 

54.9 

55.0 

55.0 

55.0 

55.0 

-54 

-56 

-58 

-60 

05:14 

05:12 

05:10 

05:08 

05:55 

05:55 

05:56 

05:56 

06:30 

06:33 

06:35 

06:38 

17:34 

17:32 

17:29 

17:26 

18:10 

18:09 

18:09 

18:08 

18:50 

18:52 

18:54 

18:56 

5 

254° 16.8 

5°57.5 

254° 03.2 

14.9 

0°42.4 

11.5 

55.0 


6 

269° 17.0 

5°58.4 

268°37.1 

14.9 

0°53.9 

11.5 

55.0 



Moonrise 



Moonset 


7 

284° 17.2 

5°59.4 

283° 11.0 

14.9 

1°05.4 

11.5 

55.1 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

299° 17.4 

6°00.3 

297°44.9 

14.9 

1°16.9 

11.5 

55.1 

72 

06:11 

05:56 

05:41 

17:24 

19:10 

20:60 

9 

314° 17.6 

6°01.3 

312° 18.7 

14.8 

1°28.4 

11.5 

55.1 

70 

06:06 

05:57 

05:48 

17:26 

19:05 

20:47 

10 

329° 17.7 

6°02.2 

326°52.5 

14.8 

1°39.9 

11.5 

55.1 

68 

06:01 

05:58 

05:54 

17:28 

19:01 

20:37 

11 

344° 17.9 

6°03.2 

341°26.3 

14.8 

1°51.4 

11.5 

55.1 

66 

05:58 

05:58 

05:59 

17:30 

18:58 

20:28 

12 

359° 18.1 

6° 04.1 

356°00.1 

14.8 

2°02.9 

11.5 

55.1 

64 

05:55 

05:59 

06:03 

17:31 

18:55 

20:21 

13 

14° 18.3 

6°05.1 

10°33.9 

14.7 

2° 14.4 

11.5 

55.2 

62 

05:52 

05:60 

06:07 

17:32 

18:53 

20:15 

14 

29° 18.5 

6°06.0 

25°07.6 

14.7 

2°26.0 

11.5 

55.2 

60 

05:50 

06:00 

06:10 

17:33 

18:51 

20:10 

15 

44° 18.6 

6°07.0 

39°41.3 

14.7 

2°37.5 

11.5 

55.2 

58 

05:48 

06:01 

06:13 

17:34 

18:49 

20:05 

16 

59° 18.8 

6°07.9 

54°15.0 

14.7 

2°49.0 

11.5 

55.2 

56 

05:46 

06:01 

06:16 

17:35 

18:47 

20:01 

17 

74° 19.0 

6°08.9 

68°48.6 

14.6 

3°00.4 

11.5 

55.2 

54 

05:45 

06:01 

06:18 

17:35 

18:46 

19:57 

18 

89° 19.2 

6°09.8 

83°22.2 

14.6 

3°11.9 

11.5 

55.2 

52 

05:43 

06:02 

06:20 

17:36 

18:44 

19:54 

19 

104° 19.4 

6°10.8 

97°55.8 

14.6 

3°23.4 

11.5 

55.3 

50 

05:42 

06:02 

06:22 

17:36 

18:43 

19:51 

20 

119° 19.5 

6°11.7 

112°29.4 

14.5 

3°34.9 

11.5 

55.3 

45 

05:39 

06:03 

06:27 

17:38 

18:40 

19:44 

21 

134° 19.7 

6°12.7 

127°02.9 

14.5 

3°46.4 

11.5 

55.3 

40 

05:36 

06:03 

06:30 

17:39 

18:38 

19:39 

22 

149° 19.9 

6°13.6 

141°36.4 

14.5 

3°57.8 

11.5 

55.3 

35 

05:34 

06:04 

06:34 

17:40 

18:36 

19:34 

23 

164°20.1 

6° 14.6 

156°09.9 

14.5 

4°09.3 

11.4 

55.3 

30 

05:32 

06:04 

06:36 

17:40 

18:35 

19:30 


SD-16.0 

d=1.0 

S.D. —15.0 

20 

05:29 

06:05 

06:41 

17:42 

18:32 

19:23 


10 

05:26 

06:05 

06:46 

17:43 

18:29 

19:17 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

-10 

05:23 

05:21 

06:06 

06:07 

06:50 

06:54 

17:44 

17:45 

18:27 

18:25 

19:11 

19:05 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

179°20.2 
194° 20.4 
209° 20.6 
224° 20.8 
239°21.0 
254°21.1 
269°21.3 
284°21.5 
299°21.7 
314°21.8 
329° 22.0 
344° 22.2 

6 U 15.5 
6°16.5 
6° 17.4 
6° 18.4 
6°19.3 
6°20.3 
6°21.2 
6°22.1 
6°23.1 
6°24.0 
6°25.0 
6°25.9 

170 u 43.3 
185° 16.7 
199°50.1 
214°23.4 
228°56.7 
243°30.0 
258°03.2 
272°36.4 
287°09.6 
301°42.7 
316°15.8 
330°48.8 

14.4 

14.4 

14.4 

14.3 

14.3 

14.2 

14.2 

14.2 

14.1 

14.1 

14.1 

14.0 

4°20.7 

4° 32.1 
4°43.6 
4°55.0 
5°06.4 
5°17.7 
5°29.1 
5°40.5 
5°51.8 
6°03.1 

6° 14.4 
6°25.7 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.4 

11.3 

11.3 

11.3 

11.3 

11.3 

55.3 

55.4 
55.4 
55.4 
55.4 

55.4 

55.5 
55.5 
55.5 
55.5 
55.5 
55.5 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:18 

05:14 

05:12 

05:10 

05:08 

05:05 

05:03 

05:02 

05:00 

04:58 

04:56 

06:08 

06:08 

06:09 

06:09 

06:10 

06:11 

06:11 

06:12 

06:12 

06:13 

06:13 

06:58 

07:03 

07:06 

07:10 

07:14 

07:18 

07:20 

07:23 

07:25 

07:28 

07:32 

17:46 

17:47 

17:48 

17:49 

17:50 

17:51 

17:51 

17:52 

17:52 

17:53 

17:54 

18:22 

18:19 

18:17 

18:16 

18:13 

18:11 

18:10 

18:08 

18:07 

18:05 

18:04 

18:59 

18:52 

18:48 

18:44 

18:38 

18:32 

18:29 

18:26 

18:22 

18:19 

18:14 

12 

359° 22.4 

6°26.9 

345°21.8 

14.0 

6°36.9 

11.2 

55.6 


13 

14° 22.5 

6°27.8 

359°54.8 

13.9 

6°48.1 

11.2 

55.6 



Sun 



Moon 


14 

29°22.7 

6°28.8 

14°27.7 

13.9 

6°59.4 

11.2 

55.6 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

44° 22.9 

6°29.7 

29°00.6 

13.9 

7°10.5 

11.2 

55.6 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°23.1 

6°30.7 

43°33.4 

13.8 

7°21.7 

11.1 

55.6 

4 

03:13 

03:05 

12:03 

11:33 

23:54 

29(1%) 

17 

74° 23.3 

6°31.6 

58°06.2 

13.8 

7°32.8 

11.1 

55.7 

5 

02:56 

02:48 

12:02 

12:16 

00:38 

0(0%) 

18 

89° 23.4 

6°32.5 

72°38.9 

13.7 

7°44.0 

11.1 

55.7 

6 

02:39 

02:30 

12:02 

13:00 

00:38 

1(1%) 

19 

104° 23.6 

6°33.5 

87° 11.6 

13.7 

7°55.0 

11.1 

55.7 








20 

119°23.8 

6°34.4 

101°44.3 

13.6 

8°06.1 

11.0 

55.7 








21 

134° 24.0 

6°35.4 

116° 16.9 

13.6 

8°17.1 

11.0 

55.7 








22 

149°24.1 

6°36.3 

130°49.4 

13.5 

8°28.1 

11.0 

55.8 








23 

164° 24.3 

6°37.3 

145°21.9 

13.5 

8°39.1 

11.0 

55.8 









SD. —16.0 

d—0.9 

S.D. —15.1 










April 07, 08 ,09 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

194°58.7 

209°46.0 

-7°33.3 

132°41.0 

21°58.2 

291°07.6 

-22°40.9 

263° 18.7 

-21°31.9 

Alpheratz 

357°39.8 

29°11.6 

1 

210°01.2 

224°45.7 

-7° 32.2 

147°41.7 

21°58.5 

306° 10.0 

-22°40.9 

278°21.1 

-21°31.9 

Ankaa 

353° 12.2 

-42° 12.3 

2 

225°03.6 

239°45.3 

-7°31.1 

162°42.4 

21°58.8 

321° 12.5 

-22°40.9 

293°23.4 

-21°31.8 

Schedar 

349°36.6 

56°38.3 

3 

240° 06.1 

254°44.9 

-7° 30.1 

177°43.1 

21°59.1 

336° 14.9 

-22°40.9 

308°25.8 

-21°31.8 

Diphda 

348°52.2 

-17°53.1 

4 

255°08.6 

269°44.5 

-7°29.0 

192°43.8 

21°59.5 

351°17.3 

-22°40.9 

323°28.2 

-21°31.8 

Achernar 

335° 24.4 

-57°08.6 

5 

270° 11.0 

284° 44.1 

-7°27.9 

207°44.5 

21°59.8 

6° 19.8 

-22°40.9 

338°30.5 

-21°31.8 

Hamal 

327°56.7 

23°33.0 

6 

285°13.5 

299°43.8 

-7°26.8 

222°45.3 

22°00.1 

21°22.2 

-22°40.9 

353°32.9 

-21°31.8 

Polaris 

316°28.0 

89°20.7 

7 

300° 16.0 

314°43.4 

-7°25.7 

237°46.0 

22°00.4 

36°24.6 

-22°40.9 

8°35.3 

-21°31.8 

Akamar 

315°15.7 

-40° 14.0 

8 

315°18.4 

329°43.0 

-7°24.7 

252°46.7 

22°00.7 

51°27.1 

-22°40.9 

23°37.6 

-21°31.8 

Menkar 

314°11.2 

4°09.6 

9 

330° 20.9 

344°42.6 

-7°23.6 

267°47.4 

22°01.1 

66°29.5 

-22°40.9 

38°40.0 

-21°31.8 

Mirfak 

308°35.1 

49°55.6 

10 

345°23.3 

359°42.2 

-7°22.5 

282°48.1 

22°01.4 

81°31.9 

-22°40.9 

53°42.4 

-21°31.7 

Aldebaran 

290°45.1 

16°32.7 

11 

0°25.8 

14°41.9 

-7°21.4 

297°48.9 

22°01.7 

96° 34.4 

-22°40.9 

68°44.7 

-21°31.7 

Rigel 

281°08.4 

-8°11.1 

12 

15°28.3 

29°41.5 

-7°20.3 

312°49.6 

22°02.0 

111°36.8 

-22°40.9 

83°47.1 

-21°31.7 

Capella 

280°28.9 

46°01.0 

13 

30°30.7 

44°41.1 

-7° 19.3 

327° 50.3 

22°02.3 

126°39.2 

-22°40.9 

98°49.5 

-21°31.7 

Bellatrix 

278°27.9 

6°21.8 

14 

45°33.2 

59°40.7 

-7° 18.2 

342°51.0 

22°02.6 

141°41.7 

-22°40.9 

113°51.8 

-21°31.7 

Elnath 

278°07.8 

28°37.3 

15 

60°35.7 

74°40.4 

-7°17.1 

357°51.7 

22°03.0 

156°44.1 

-22°40.9 

128°54.2 

-21°31.7 

Alnilam 

275°42.5 

-1° 11.7 

16 

75°38.1 

89°40.0 

-7° 16.0 

12°52.4 

22°03.3 

171°46.6 

-22°40.9 

143°56.6 

-21°31.7 

Betelgeuse 

270°57.1 

7°24.4 

17 

90°40.6 

104° 39.6 

-7° 14.9 

27°53.2 

22°03.6 

186°49.0 

-22°40.9 

158°58.9 

-21°31.7 

Canopus 

263°54.5 

-52°42.8 

18 

105°43.1 

119°39.2 

-7° 13.8 

42°53.9 

22°03.9 

201°51.4 

-22°40.9 

174°01.3 

-21°31.7 

Sirius 

258°30.2 

-16°44.7 

19 

120° 45.5 

134°38.8 

-7° 12.8 

57°54.6 

22°04.2 

216°53.9 

-22°40.9 

189°03.7 

-21°31.6 

Adara 

255°09.4 

-29°00.3 

20 

135°48.0 

149°38.5 

-7°11.7 

72°55.3 

22°04.5 

231°56.3 

-22°40.9 

204° 06.1 

-21°31.6 

Procyon 

244°55.5 

5°10.5 

21 

150°50.4 

164°38.1 

-7° 10.6 

87° 56.0 

22°04.8 

246° 58.7 

-22°40.9 

219°08.4 

-21°31.6 

Pollux 

243°22.8 

27°58.7 

22 

165°52.9 

179°37.7 

-7° 09.5 

102°56.8 

22°05.1 

262°01.2 

-22°40.9 

234° 10.8 

-21°31.6 

Avior 

234° 16.3 

-59°34.6 

23 

180°55.4 

194° 37.3 

-7° 08.4 

117°57.5 

22°05.5 

277°03.6 

-22°40.9 

249° 13.2 

-21°31.6 

Suhail 

222°49.3 

-43°30.9 

Mer. pass.: 10:58 | 

v-0.4 dl.l 

m-3.9 

v0.7 dO.3 ml.5 | 

v2.4 d-0.0 

m-2.1 

v2.4 dO.O m0.6 

Miaplacidus 

221°38.4 

-69°48.1 


Alphard 

217°52.0 

-8°44.7 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 











n 11 Kiio 


fii ° oq n 

0 

195°57.8 

209 u 37.0 

-7“07.3 

132 u 58.2 

22 u 05.8 

292°06.1 

-22 u 40.9 

264 u 15.5 

-21 u 31.6 

uuDne 

±yo ‘fo.o 

ionOono 

oi oy.u 

1 A O A "7 A 

1 

211°00.3 

224° 36.6 

-7°06.2 

147°58.9 

22°06.1 

307°08.5 

-22°40.9 

279° 17.9 

-21°31.6 

Denebola 

182 2y.3 

14 2.1. y 

2 

226°02.8 

239°36.2 

-7°05.2 

162°59.6 

22°06.4 

322° 11.0 

-22°40.9 

294°20.3 

-21°31.6 

Gienah 

175°47.9 

1 700 A A A 

-17°39.0 

coOn o 

3 

241°05.2 

254°35.8 

-7° 04.1 

178° 00.3 

22°06.7 

337° 13.4 

-22°40.9 

309°22.6 

-21°31.5 

Acrux 

I/O U4.2 

-63 12.3 

4 

256°07.7 

269°35.5 

-7°03.0 

193°01.1 

22°07.0 

352° 15.8 

-22°40.9 

324°25.0 

-21°31.5 

Gacrux 

171°55.9 

-57° 13.2 

5 

271° 10.2 

284°35.1 

-7°01.9 

208°01.8 

22°07.3 

7° 18.3 

-22°40.9 

339°27.4 

-21°31.5 

Alioth 

166° 16.7 

55°51.4 

6 

286° 12.6 

299°34.7 

-7°00.8 

223°02.5 

22°07.6 

22°20.7 

-22°40.9 

354°29.7 

-21°31.5 

Spica 

158°26.8 

1 rnOrrO 

-11°15.7 

7 

301° 15.1 

314°34.4 

-6°59.7 

238° 03.2 

22°08.0 

37°23.2 

-22°40.9 

9°32.1 

-21°31.5 

Alcaid 

152 55.3 

49° 13.1 

8 

316° 17.6 

329°34.0 

-6°58.6 

253°03.9 

22°08.3 

52°25.6 

-22°40.9 

24°34.5 

-21°31.5 

Hadar 

148°41.7 

i a oO no c 

-60°27.8 

orO A“7 O 

9 

331°20.0 

344° 33.6 

-6°57.5 

268° 04.6 

22°08.6 

67°28.1 

-22°40.9 

39°36.9 

-21°31.5 

Menkent 

148 02.6 

-36 27.8 

1 aO AC A 

10 

346° 22.5 

359°33.2 

-6°56.4 

283°05.4 

22°08.9 

82°30.5 

-22°40.9 

54°39.2 

-21°31.5 

Arcturus 

145 51.7 

19 U5.2 

11 

1°24.9 

14°32.9 

-6°55.4 

298°06.1 

22°09.2 

97°32.9 

-22°40.9 

69°41.6 

-21°31.5 

Rigil Kent. 

139°45.8 

-60° 54.6 

12 

16°27.4 

29°32.5 

-6°54.3 

313°06.8 

22°09.5 

112°35.4 

-22°40.9 

84°44.0 

-21°31.4 

Zubenelg. 

137°00.8 

-16°07.2 

13 

31°29.9 

44°32.1 

-6°53.2 

328° 07.5 

22°09.8 

127°37.8 

-22°40.9 

99°46.3 

-21°31.4 

Kochab 

137°19.0 

1 ocO r\- 7 a 

74° 04.6 

AC O o A A 

14 

46°32.3 

59°31.7 

-6°52.1 

343° 08.2 

22°10.1 

142°40.3 

-22°40.9 

114°48.7 

-21°31.4 

Alphecca 

126 07.4 

i i no oi a 

26 39.0 

ncOnoo 

15 

61°34.8 

74°31.4 

-6°51.0 

358°08.9 

22° 10.4 

157°42.7 

-22°40.9 

129°51.1 

-21°31.4 

Antares 

112 21.2 

-26 28.3 

16 

76°37.3 

89°31.0 

-6°49.9 

13°09.6 

22° 10.7 

172°45.2 

-22°40.9 

144°53.5 

-21°31.4 

Atria 

107°19.2 

i no o r\- 7 n 

-69°03.3 

1 C O A A O 

17 

91°39.7 

104° 30.6 

-6°48.8 

28° 10.4 

22° 11.0 

187°47.6 

-22°40.9 

159°55.8 

-21°31.4 

Sa bi k 

102 U/.9 

-15 44.8 

07 OAC O 

18 

106°42.2 

119°30.3 

-6°47.7 

43° 11.1 

22°11.3 

202°50.1 

-22°40.9 

174°58.2 

-21°31.4 

Shaula 

96° 16.4 

r\ O r\r\ —j 

-37 06.8 

1 A O A A “7 

19 

121°44.7 

134°29.9 

-6°46.6 

58° 11.8 

22°11.7 

217°52.5 

-22°40.9 

190°00.6 

-21°31.4 

Rasalhague 

96 02.7 

nnO a a t 

12 32.7 

ri O AA A 

20 

136°47.1 

149°29.5 

-6°45.5 

73° 12.5 

22° 12.0 

232°55.0 

-22°40.9 

205°02.9 

-21°31.4 

Eta min 

yU 44.1 

51 29.U 

21 

151°49.6 

164°29.1 

-6°44.4 

88° 13.2 

22°12.3 

247° 57.4 

-22°40.9 

220°05.3 

-21°31.3 

Kaus Aust. 

83°38.5 

onOoco 

-34°22.3 

90 O >17 A 

22 

166°52.1 

179°28.8 

-6°43.3 

103° 13.9 

22° 12.6 

262°59.9 

-22°40.9 

235°07.7 

-21°31.3 

Vega 

80 36.3 

38 4/.y 

23 

181°54.5 

194° 28.4 

-6°42.3 

118° 14.7 

22° 12.9 

278°02.3 

-22°40.9 

250°10.1 

-21°31.3 

Nunki 

Altair 

75°53.4 

62°04.5 

-26° 16.2 
8°55.0 

Mer.pass.:10:54 | 

v-0.4 dl.l 

m-3.9 

v0.7 dO.3 ml.5 | 

v2.4 d-0.0 

m-2.1 

v2.4 dO.O m0.6 

Peacock 

53°13.2 

-56°40.1 





















Deneb 

49°29.0 

45°20.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.5 

9°57.6 

0 

196°57.0 

209 u 28.0 

-6“41.2 

133 u 15.4 

22 u 13.2 

293°04.8 

-22 u 40.9 

265 u 12.4 

-21 u 31.3 

Alnair 

27°39.1 

-46°52.0 

1 

211°59.4 

224° 27.7 

-6°40.1 

148° 16.1 

22° 13.5 

308°07.2 

-22°40.9 

280° 14.8 

-21°31.3 

Fomalhaut 

15°20.0 

-29°31.3 

2 

227°01.9 

239°27.3 

-6°39.0 

163° 16.8 

22° 13.8 

323°09.7 

-22°40.9 

295° 17.2 

-21°31.3 

Scheat 

13°49.9 

28°11.0 

3 

242° 04.4 

254°26.9 

-6°37.9 

178° 17.5 

22° 14.1 

338° 12.1 

-22°40.9 

310°19.6 

-21°31.3 

Markab 

13°34.7 

15°18.3 

4 

257°06.8 

269°26.6 

-6°36.8 

193° 18.2 

22° 14.4 

353° 14.6 

-22°40.9 

325°21.9 

-21°31.3 

2019/4/7 

SHA 

Mer.pass 

5 

272°09.3 

284° 26.2 

-6°35.7 

208° 18.9 

22° 14.7 

8°17.0 

-22°40.9 

340°24.3 

-21°31.3 


14°47.3 

10:01 

6 

287° 11.8 

299°25.8 

-6°34.6 

223° 19.7 

22° 15.0 

23° 19.5 

-22°40.9 

355°26.7 

-21°31.2 

Mars 

297°42.2 

15:09 

7 

302° 14.2 

314°25.5 

-6°33.5 

238° 20.4 

22° 15.3 

38°21.9 

-22°40.9 

10°29.1 

-21°31.2 

J u piter 

96°08.9 

04:35 

8 

317°16.7 

329°25.1 

-6° 32.4 

253°21.1 

22°15.6 

53°24.4 

-22°40.9 

25°31.4 

-21°31.2 

Saturn 

68°20.0 

06:26 

9 

332° 19.2 

344 0 24.7 

-6°31.3 

268°21.8 

22° 15.9 

68°26.8 

-22°40.9 

40°33.8 

-21°31.2 




10 

347°21.6 

359° 24.4 

-6°30.2 

283°22.5 

22° 16.2 

83°29.3 

-22°40.9 

55°36.2 

-21°31.2 

2019/4/8 

SHA 

Mer.pass 

11 

2°24.1 

14°24.0 

-6°29.1 

298° 23.2 

22° 16.5 

98°31.7 

-22°40.9 

70°38.6 

-21°31.2 

Venus 

13°39.1 

10:02 

12 

17°26.5 

29°23.6 

-6°28.0 

313°23.9 

22° 16.8 

113°34.2 

-22°40.9 

85°40.9 

-21°31.2 

Mars 

297°00.3 

15:07 

13 

32°29.0 

44°23.2 

-6°26.9 

328° 24.7 

22°17.1 

128°36.6 

-22°40.9 

100°43.3 

-21°31.2 

Jupiter 

96°08.2 

04:31 

14 

47°31.5 

59°22.9 

-6°25.8 

343°25.4 

22° 17.4 

143°39.1 

-22°40.9 

115°45.7 

-21°31.2 

Saturn 

68°17.7 

06:22 

15 

62°33.9 

74° 22.5 

-6° 24.7 

358°26.1 

22° 17.7 

158°41.5 

-22°40.9 

130°48.1 

-21°31.1 

2019/4/9 

SHA 

Mer.pass 

16 

77°36.4 

89°22.2 

-6°23.6 

13°26.8 

22° 18.0 

173°44.0 

-22°40.9 

145°50.4 

-21°31.1 

Venus 

12°31.1 

10:02 

17 

92°38.9 

104°21.8 

-6°22.5 

28°27.5 

22° 18.3 

188°46.5 

-22°40.9 

160°52.8 

-21°31.1 

Mars 

296° 18.4 

15:06 

18 

107°41.3 

119°21.4 

-6°21.4 

43°28.2 

22° 18.6 

203°48.9 

-22°40.9 

175°55.2 

-21°31.1 

Jupiter 

96°07.8 

04:27 

19 

122°43.8 

134°21.1 

-6°20.3 

58°28.9 

22° 18.9 

218°51.4 

-22°40.9 

190°57.6 

-21°31.1 

Saturn 

68°15.5 

06:18 

20 

137°46.3 

149°20.7 

-6° 19.2 

73° 29.7 

22°19.2 

233°53.8 

-22°40.9 

205°59.9 

-21°31.1 

! Horizontal naralax 


21 

152°48.7 

164°20.3 

-6°18.1 

88°30.4 

22° 19.5 

248° 56.3 

-22°40.9 

221°02.3 

-21°31.1 


r 

Venus: 

0.1 

22 

167°51.2 

179°20.0 

-6°17.0 

103°31.1 

22° 19.8 

263°58.7 

-22°40.9 

236°04.7 

-21°31.1 


Mars: 

0.1 

23 

182°53.7 

194° 19.6 

-6°15.9 

118°31.8 

22°20.1 

279°01.2 

-22°40.9 

251°07.1 

-21°31.1 




Mer.pass.:10:50 | 

< 

o 

Q. 

m-3.8 

v0.7 dO.3 ml.5 | 
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v2.4 dO.O m0.6 
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2019 April 07 to Apr. 09 


Sun Moon 


sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

179 u 24.5 

6°38.2 

159 u 54.4 

13.4 

8 U 50.0 

10.9 

55.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194°24.7 

6°39.1 

174°26.8 

13.4 

9°00.9 

10.9 

55.8 

72 

— 

02:57 

04:20 

19:47 

21:12 


2 

209°24.8 

6°40.1 

188°59.2 

13.3 

9° 11.8 

10.9 

55.8 

70 

01:14 

03:20 

04:32 

19:35 

20:48 

23:04 

3 

224°25.0 

6° 41.0 

203°31.5 

13.3 

9°22.6 

10.8 

55.9 

68 

02:03 

03:38 

04:41 

19:25 

20:29 

22:08 

4 

239°25.2 

6°42.0 

218°03.8 

13.2 

9°33.4 

10.8 

55.9 

66 

02:32 

03:52 

04:49 

19:18 

20:15 

21:36 

5 

254°25.4 

6°42.9 

232°36.0 

13.2 

9°44.2 

10.7 

55.9 

64 

02:54 

04:03 

04:55 

19:11 

20:03 

21:14 

6 

269°25.5 

6° 43.9 

247° 08.1 

13.1 

9°54.9 

10.7 

55.9 

62 

03:11 

04:13 

05:01 

19:05 

19:53 

20:56 

7 

284°25.7 

6°44.8 

261°40.2 

13.1 

10°05.6 

10.7 

55.9 

60 

03:25 

04:21 

05:05 

19:00 

19:45 

20:42 

8 

299°25.9 

6°45.7 

276° 12.3 

13.0 

10° 16.3 

10.6 

56.0 

58 

03:36 

04:28 

05:10 

18:56 

19:37 

20:30 

9 

314°26.1 

6°46.7 

290°44.3 

13.0 

10°26.9 

10.6 

56.0 

56 

03:46 

04:35 

05:13 

18:52 

19:31 

20:20 

10 

329°26.2 

6°47.6 

305° 16.2 

12.9 

10°37.5 

10.6 

56.0 

54 

03:55 

04:40 

05:17 

18:48 

19:25 

20:11 

11 

344 0 26.4 

6° 48.6 

319°48.1 

12.9 

10°48.0 

10.5 

56.0 

52 

04:02 

04:45 

05:20 

18:45 

19:20 

20:03 

12 

359°26.6 

6°49.5 

334°20.0 

12.8 

10°58.5 

10.5 

56.0 

50 

04:09 

04:49 

05:23 

18:42 

19:16 

19:56 

13 

14°26.8 

6°50.4 

348°51.7 

12.8 

11°08.9 

10.4 

56.1 

45 

04:23 

04:59 

05:29 

18:36 

19:06 

19:42 

14 

29°26.9 

6°51.4 

3°23.5 

12.7 

11° 19.3 

10.4 

56.1 

40 

04:33 

05:06 

05:34 

18:31 

18:59 

19:32 

15 

44° 27.1 

6°52.3 

17°55.1 

12.6 

11°29.7 

10.3 

56.1 

35 

04:42 

05:12 

05:38 

18:27 

18:52 

19:23 

16 

59°27.3 

6°53.3 

32°26.7 

12.6 

11°40.0 

10.3 

56.1 

30 

04:49 

05:17 

05:42 

18:23 

18:47 

19:16 

17 

74°27.5 

6°54.2 

46°58.3 

12.5 

11°50.2 

10.2 

56.1 

20 

04:60 

05:26 

05:48 

18:16 

18:38 

19:04 

18 

89°27.6 

6°55.1 

61°29.8 

12.5 

12°00.4 

10.2 

56.2 

10 

05:08 

05:32 

05:54 

18:10 

18:32 

18:56 

19 

104°27.8 

6°56.1 

76°01.2 

12.4 

12°10.6 

10.1 

56.2 

0 

05:14 

05:38 

05:59 

18:05 

18:26 

18:50 

20 

119°28.0 

6°57.0 

90°32.6 

12.3 

12°20.7 

10.1 

56.2 

-10 

05:18 

05:43 

06:04 

18:00 

18:21 

18:46 

21 

134°28.2 

6°58.0 

105°03.9 

12.3 

12°30.8 

10.0 

56.2 

-20 

05:21 

05:47 

06:09 

17:55 

18:17 

18:43 

22 

149°28.3 

6°58.9 

119°35.1 

12.2 

12°40.8 

10.0 

56.2 

-30 

05:23 

05:51 

06:15 

17:49 

18:13 

18:41 

23 

164°28.5 

6°59.8 

134°06.3 

12.2 

12°50.7 

9.9 

56.3 

-35 

05:23 

05:53 

06:18 

17:45 

18:11 

18:40 


SD. —16.0 

Q_ 

II 

O 

Id 

S.D. —15.2 

-40 

05:23 

05:54 

06:22 

17:42 

18:09 

18:40 


-45 

05:22 

05:56 

06:26 

17:37 

18:07 

18:41 

»/lon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

05:21 

05:59 

06:31 

17:32 

18:04 

18:42 









-52 

05:20 

05:59 

06:33 

17:30 

18:04 

18:42 

0 

179°28.7 

7°00.8 

148°37.5 

12.1 

13°00.6 

9.9 

56.3 








1 

194°28.9 

7°01.7 

163°08.5 

12.0 

13° 10.4 

9.8 

56.3 

-54 

05:19 

06:00 

06:36 

17:27 

18:03 

18:43 

2 

209°29.0 

7°02.6 

177°39.5 

12.0 

13°20.2 

9.8 

56.3 

-56 

05:18 

06:01 

06:39 

17:24 

18:02 

18:44 

3 

224°29.2 

7°03.6 

192° 10.5 

11.9 

13°29.9 

9.7 

56.3 

-58 

05:17 

06:02 

06:42 

17:21 

18:00 

18:46 

4 

239°29.4 

7°04.5 

206°41.3 

11.8 

13°39.6 

9.6 

56.4 

-60 

05:15 

06:03 

06:45 

17:18 

17:59 

18:47 

5 

254°29.5 

7°05.5 

221°12.2 

11.8 

13°49.2 

9.6 

56.4 


6 

269°29.7 

7°06.4 

235°42.9 

11.7 

13°58.8 

9.5 

56.4 



Moonrise 



Moonset 


7 

284°29.9 

7°07.3 

250° 13.6 

11.7 

14°08.2 

9.5 

56.4 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

299°30.1 

7°08.3 

264°44.2 

11.6 

14° 17.7 

9.4 

56.4 

72 

05:23 

05:01 

04:17 

22:60 

— 

01:27 

9 

314°30.2 

7°09.2 

279° 14.8 

11.5 

14°27.0 

9.3 

56.5 

70 

05:38 

05:27 

05:10 

22:35 

— 

00:34 

10 

329°30.4 

7°10.1 

293°45.2 

11.5 

14°36.3 

9.3 

56.5 

68 

05:50 

05:47 

05:43 

22:17 


00:02 

11 

344° 30.6 

7°11.1 

308° 15.7 

11.4 

14°45.5 

9.2 

56.5 

66 

06:00 

06:03 

06:07 

22:02 

23:39 

— 

12 

359°30.8 

7°12.0 

322°46.0 

11.3 

14° 54.7 

9.1 

56.5 

64 

06:09 

06:16 

06:27 

21:50 

23:20 

— 

13 

14°30.9 

7°12.9 

337° 16.3 

11.3 

15°03.8 

9.1 

56.5 

62 

06:16 

06:27 

06:42 

21:40 

23:06 

— 

14 

29°31.1 

7°13.9 

351°46.5 

11.2 

15° 12.8 

9.0 

56.6 

60 

06:22 

06:36 

06:55 

21:31 

22:53 

— 

15 

44°31.3 

7° 14.8 

6°16.7 

11.1 

15°21.7 

8.9 

56.6 

58 

06:28 

06:45 

07:07 

21:23 

22:42 

— 

16 

59°31.4 

7°15.8 

20°46.8 

11.1 

15°30.6 

8.8 

56.6 

56 

06:33 

06:52 

07:17 

21:17 

22:33 

23:48 

17 

74°31.6 

7°16.7 

35° 16.8 

11.0 

15°39.4 

8.8 

56.6 

54 

06:37 

06:59 

07:25 

21:11 

22:25 

23:38 

18 

89°31.8 

7°17.6 

49°46.7 

10.9 

15°48.1 

8.7 

56.7 

52 

06:41 

07:05 

07:33 

21:05 

22:17 

23:29 

19 

104°32.0 

7°18.6 

64° 16.6 

10.8 

15°56.8 

8.6 

56.7 

50 

06:45 

07:10 

07:40 

21:00 

22:11 

23:20 

20 

119°32.1 

7°19.5 

78°46.4 

10.8 

16°05.4 

8.5 

56.7 

45 

06:53 

07:22 

07:56 

20:50 

21:56 

23:03 

21 

134°32.3 

7°20.4 

93° 16.2 

10.7 

16°13.9 

8.5 

56.7 

40 

06:60 

07:32 

08:08 

20:41 

21:45 

22:49 

22 

149°32.5 

7°21.4 

107°45.8 

10.6 

16°22.3 

8.4 

56.7 

35 

07:05 

07:40 

08:19 

20:34 

21:35 

22:36 

23 

164°32.6 

7°22.3 

122° 15.4 

10.6 

16°30.7 

8.3 

56.8 

30 

07:10 

07:47 

08:28 

20:27 

21:26 

22:26 


SD. —16.0 

Q_ 

II 

O 

Id 

S.D. —15.4 

20 

07:19 

08:00 

08:45 

20:16 

21:11 

22:08 


10 

07:27 

08:12 

08:59 

20:06 

20:58 

21:52 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

07:35 

08:22 

09:12 

19:57 

20:46 

21:38 









-10 

07:42 

08:33 

09:26 

19:48 

20:34 

21:23 

0 

1 

179 u 32.8 

194°33.0 

7°23.2 

7°24.2 

136°45.0 
151° 14.4 

10.5 

10.4 

16°38.9 

16°47.1 

8.2 

8.1 

56.8 

56.8 

-20 

07:50 

08:44 

09:40 

19:38 

20:21 

21:07 

2 

209°33.2 

7°25.1 

165°43.8 

10.4 

16°55.2 

8.1 

56.8 

-30 

07:60 

08:58 

09:57 

19:27 

20:06 

20:49 

3 

224°33.3 

7°26.0 

180°13.2 

10.3 

17° 03.2 

8.0 

56.8 

-35 

08:05 

09:05 

10:07 

19:21 

19:58 

20:39 









-40 

08:11 

09:14 

10:18 

19:14 

19:48 

20:27 

4 

239°33.5 

7°27.0 

194°42.4 

10.2 

17° 11.2 

7.9 

56.9 

-45 

08:18 

09:25 

10:31 

19:06 

19:37 

20:13 

5 

254°33.7 

7°27.9 

209°11.6 

10.2 

17° 19.0 

7.8 

56.9 

-50 

08:27 

09:37 

10:47 

18:55 

19:23 

19:56 

6 

269°33.8 

7°28.8 

223°40.7 

10.1 

17° 26.8 

7.7 

56.9 








7 

284°34.0 

7°29.7 

238°09.8 

10.0 

17° 34.5 

7.6 

56.9 

-52 

08:31 

09:43 

10:55 

18:51 

19:17 

19:48 

8 

299°34.2 

7°30.7 

252°38.7 

9.9 

17° 42.1 

7.5 

57.0 

-54 

08:35 

09:49 

11:04 

18:46 

19:10 

19:39 

9 

314°34.4 

7°31.6 

267° 07.6 

9.9 

17° 49.6 

7.5 

57.0 

-56 

-58 

08:40 

08:46 

09:57 

10:05 

11:13 

11:24 

18:40 

18:34 

19:02 

18:53 

19:29 

19:18 

10 

329°34.5 

7°32.5 

281°36.5 

9.8 

17°57.0 

7.4 

57.0 








11 

344° 34.7 

7°33.5 

296°05.2 

9.7 

18°04.3 

7.3 

57.0 

-60 

08:52 

10:14 

11:37 

18:27 

18:43 

19:05 

12 

359°34.9 

7°34.4 

310°33.9 

9.7 

18°11.5 

7.2 

57.0 


13 

14°35.0 

7°35.3 

325°02.6 

9.6 

18°18.7 

7.1 

57.1 



Sun 



Moon 


14 

29°35.2 

7°36.3 

339°31.1 

9.5 

18°25.7 

7.0 

57.1 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

44°35.4 

7°37.2 

353°59.6 

9.5 

18°32.7 

6.9 

57.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°35.5 

7°38.1 

8°28.0 

9.4 

18°39.5 

6.8 

57.1 

7 

02:22 

02:14 

12:02 

13:46 

01:22 

2(5%) 

17 

74°35.7 

7°39.0 

22°56.4 

9.3 

18°46.3 

6.7 

57.2 

8 

02:05 

01:57 

12:01 

14:34 

02:09 

3(10%) 

18 

89°35.9 

7°40.0 

37°24.6 

9.2 

18°52.9 

6.6 

57.2 

9 

01:49 

01:41 

12:01 

15:24 

02:59 

4(17%) 

19 

104°36.0 

7°40.9 

51°52.9 

9.2 

18°59.5 

6.5 

57.2 








20 

119°36.2 

7°41.8 

66°21.0 

9.1 

19°05.9 

6.4 

57.2 








21 

134°36.4 

7°42.8 

80°49.1 

9.0 

19° 12.3 

6.3 

57.2 








22 

149°36.6 

7°43.7 

95°17.1 

9.0 

19°18.5 

6.2 

57.3 








23 

164°36.7 

7°44.6 

109°45.0 

8.9 

19°24.7 

6.1 

57.3 









SD. —16.0 

Q_ 

II 

O 

Id 

S.D. = 15.5 










Mars 


Saturn 


Stars 


April 10, 11 ,12 (Wed., Thu., Fri.) 


Aries Venus 


Jupiter 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

197°56.1 

209° 19.2 

-6°14.8 

133°32.5 

22°20.4 

294°03.7 

-22°40.9 

266°09.5 

-21°31.1 

Alpheratz 

357°39.8 

29°11.6 

1 

212°58.6 

224° 18.9 

-6°13.7 

148°33.2 

22°20.7 

309°06.1 

-22°40.9 

281°11.8 

-21°31.0 

Ankaa 

353° 12.2 

-42° 12.2 

2 

228°01.0 

239° 18.5 

-6°12.6 

163°33.9 

22°21.0 

324°08.6 

-22°40.9 

296° 14.2 

-21°31.0 

Schedar 

349°36.6 

56°38.3 

3 

243°03.5 

254°18.1 

-6°11.5 

178°34.6 

22°21.3 

339° 11.0 

-22°40.9 

311°16.6 

-21°31.0 

Diphda 

348°52.1 

-17°53.1 

4 

258°06.0 

269° 17.8 

-6°10.4 

193°35.4 

22°21.6 

354°13.5 

-22°40.9 

326° 19.0 

-21°31.0 

Achernar 

335° 24.4 

-57°08.6 

5 

273°08.4 

284° 17.4 

-6°09.3 

208°36.1 

22°21.9 

9°15.9 

-22°40.9 

341°21.3 

-21°31.0 

Hamal 

327°56.7 

23°33.0 

6 

288° 10.9 

299° 17.0 

-6°08.2 

223°36.8 

22°22.2 

24°18.4 

-22°40.9 

356°23.7 

-21°31.0 

Polaris 

316°28.4 

89°20.7 

7 

303°13.4 

314° 16.7 

-6°07.1 

238°37.5 

22°22.5 

39°20.9 

-22°40.9 

11°26.1 

-21°31.0 

Akamar 

315°15.7 

-40° 14.0 

8 

318°15.8 

329° 16.3 

-6°06.0 

253°38.2 

22°22.8 

54°23.3 

-22°40.9 

26°28.5 

-21°31.0 

Menkar 

314°11.2 

4°09.6 

9 

333°18.3 

344° 16.0 

-6°04.9 

268°38.9 

22°23.1 

69°25.8 

-22°40.9 

41°30.9 

-21°31.0 

Mirfak 

308°35.1 

49°55.6 

10 

348° 20.8 

359°15.6 

-6°03.8 

283°39.6 

22°23.4 

84° 28.3 

-22°40.9 

56°33.2 

-21°30.9 

Aldebaran 

290°45.1 

16°32.7 

11 

3°23.2 

14°15.2 

-6°02.6 

298°40.3 

22°23.7 

99°30.7 

-22°40.9 

71°35.6 

-21°30.9 

Rigel 

281°08.4 

-8°11.1 

12 

18°25.7 

29°14.9 

-6°01.5 

313°41.1 

22°23.9 

114°33.2 

-22°40.9 

86°38.0 

-21°30.9 

Capella 

280°28.9 

46°01.0 

13 

33°28.2 

44° 14.5 

-6°00.4 

328°41.8 

22°24.2 

129°35.6 

-22°40.9 

101°40.4 

-21°30.9 

Bellatrix 

278°27.9 

6°21.8 

14 

48°30.6 

59° 14.1 

-5°59.3 

343°42.5 

22°24.5 

144° 38.1 

-22°40.9 

116°42.8 

-21°30.9 

Elnath 

278°07.8 

28°37.3 

15 

63°33.1 

74° 13.8 

-5°58.2 

358°43.2 

22°24.8 

159°40.6 

-22°40.9 

131°45.1 

-21°30.9 

Alnilam 

275°42.5 

-1° 11.7 

16 

78°35.5 

89°13.4 

-5°57.1 

13°43.9 

22°25.1 

174° 43.0 

-22°40.9 

146°47.5 

-21°30.9 

Betelgeuse 

270°57.2 

7°24.4 

17 

93°38.0 

104°13.1 

-5°56.0 

28°44.6 

22°25.4 

189°45.5 

-22°40.9 

161°49.9 

-21°30.9 

Canopus 

263°54.5 

-52°42.8 

18 

108°40.5 

119°12.7 

-5°54.9 

43°45.3 

22°25.7 

204°48.0 

-22°40.9 

176°52.3 

-21°30.9 

Sirius 

258°30.2 

-16°44.7 

19 

123°42.9 

134° 12.3 

-5°53.8 

58°46.0 

22°26.0 

219°50.4 

-22°40.9 

191°54.7 

-21°30.9 

Adara 

255°09.5 

-29°00.3 

20 

138°45.4 

149° 12.0 

-5°52.7 

73°46.8 

22°26.3 

234°52.9 

-22°40.9 

206°57.0 

-21°30.8 

Procyon 

244°55.5 

5°10.5 

21 

153°47.9 

164°11.6 

-5°51.6 

88°47.5 

22°26.6 

249°55.3 

-22°40.9 

221°59.4 

-21°30.8 

Pollux 

243°22.8 

27°58.7 

22 

168°50.3 

179°11.3 

-5°50.5 

103°48.2 

22°26.9 

264°57.8 

-22°40.9 

237°01.8 

-21°30.8 

Avior 

234° 16.3 

-59°34.6 

23 

183°52.8 

194° 10.9 

-5°49.4 

118°48.9 

22°27.2 

280°00.3 

-22°40.9 

252°04.2 

-21°30.8 

Suhail 

222°49.4 

-43° 30.9 

Mer. pass.: 10:46 | 

v-0.4 dl.l 

m-3.8 

v0.7 dO.3 ml.5 | 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.6 

Miaplacidus 

221°38.5 

-69°48.1 


Alphard 

217°52.0 

-8°44.7 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 













fii ° oq n 

0 

198 u 55.3 

209 u 10.5 

-5 U 48.2 

133“49.6 

22 u 27.4 

295 u 02.7 

-22 u 40.9 

267 u 06.6 

-21 u 30.8 

uuDne 

±yo ‘fo.o 

ionOono 

oi oy.u 

1 A O A "7 A 

1 

213°57.7 

224° 10.2 

-5°47.1 

148°50.3 

22°27.7 

310°05.2 

-22°40.9 

282°08.9 

-21°30.8 

Denebola 

182 zy.j 

14 2 . 1 . y 

2 

229°00.2 

239°09.8 

-5°46.0 

163°51.0 

22°28.0 

325°07.7 

-22°40.9 

297°11.3 

-21°30.8 

Gienah 

175°47.9 

1 700 A A A 

-17°39.0 

c. o o i a o 

3 

244°02.7 

254°09.5 

-5°44.9 

178°51.7 

22°28.3 

340° 10.1 

-22°40.9 

312° 13.7 

-21°30.8 

Acrux 

I/O U4.2 

-63 12.3 

4 

259°05.1 

269°09.1 

-5°43.8 

193°52.4 

22°28.6 

355°12.6 

-22°40.9 

327° 16.1 

-21°30.8 

Gacrux 

171°55.9 

-57° 13.3 

5 

274°07.6 

284°08.7 

-5°42.7 

208°53.1 

22°28.9 

10°15.1 

-22°40.9 

342° 18.5 

-21°30.8 

Alioth 

166° 16.7 

55°51.4 

6 

289° 10.0 

299°08.4 

-5°41.6 

223°53.9 

22°29.2 

25° 17.6 

-22°40.9 

357°20.9 

-21°30.7 

Spica 

158°26.8 

1 rnOrrO 

-11°15.7 

7 

304° 12.5 

314°08.0 

-5°40.5 

238°54.6 

22°29.5 

40°20.0 

-22°40.9 

12°23.2 

-21°30.7 

Alcaid 

152 ob.o 

49° 13.1 

8 

319°15.0 

329°07.7 

-5°39.3 

253°55.3 

22°29.7 

55°22.5 

-22°40.9 

27°25.6 

-21°30.7 

Hadar 

148°41.6 

1 A O O A A IT 

-60°27.8 

OCO A“7 O 

9 

334° 17.4 

344° 07.3 

-5°38.2 

268°56.0 

22°30.0 

70°25.0 

-22°40.9 

42°28.0 

-21°30.7 

Menkent 

148 02.5 

-36 27.8 

1 aO AC A 

10 

349° 19.9 

359°06.9 

-5°37.1 

283°56.7 

22°30.3 

85°27.4 

-22°40.9 

57°30.4 

-21°30.7 

Arcturus 

145°51.7 

19 U5.2 

11 

4°22.4 

14°06.6 

-5°36.0 

298°57.4 

22°30.6 

100°29.9 

-22°40.9 

72°32.8 

-21°30.7 

Rigil Kent. 

139°45.8 

-60° 54.7 

12 

19°24.8 

29°06.2 

-5°34.9 

313°58.1 

22°30.9 

115°32.4 

-22°40.9 

87°35.2 

-21°30.7 

Zubenelg. 

137°00.7 

-16°07.2 

13 

34°27.3 

44°05.9 

-5°33.8 

328°58.8 

22°31.2 

130°34.8 

-22°40.9 

102°37.5 

-21°30.7 

Kochab 

137°19.0 

1 OCO A“7 A 

74° 04.6 

AC O OA A 

14 

49°29.8 

59°05.5 

-5°32.7 

343°59.5 

22°31.5 

145°37.3 

-22°40.9 

117°39.9 

-21°30.7 

Alphecca 

126 07.4 

i i no oi a 

26 39.0 

acOaoo 

15 

64°32.2 

74°05.2 

-5°31.6 

359°00.3 

22°31.8 

160°39.8 

-22°40.9 

132°42.3 

-21°30.7 

Antares 

112 21.2 

-26 28.3 

16 

79°34.7 

89°04.8 

-5°30.4 

14°01.0 

22°32.0 

175°42.3 

-22°40.9 

147°44.7 

-21°30.7 

Atria 

107°19.1 

1 A A O A "7 O 

-69°03.3 

1 C O A A O 

17 

94° 37.1 

104°04.4 

-5°29.3 

29°01.7 

22°32.3 

190°44.7 

-22°40.9 

162°47.1 

-21°30.6 

Sa bi k 

102 U/.8 

-15 44.8 

070AC O 

18 

109°39.6 

119°04.1 

-5°28.2 

44°02.4 

22°32.6 

205°47.2 

-22°40.9 

177°49.5 

-21°30.6 

Shaula 

96° 16.4 

r\ /- O a A “7 

-37 06.8 

1 A O 0 A “7 

19 

124°42.1 

134°03.7 

-5°27.1 

59°03.1 

22°32.9 

220°49.7 

-22°40.9 

192°51.9 

-21°30.6 

Rasalhague 

96 02.7 

AAO A A 1 

12 32.7 

ri O AA A 

20 

139°44.5 

149°03.4 

-5°26.0 

74°03.8 

22°33.2 

235°52.2 

-22°40.9 

207°54.2 

-21°30.6 

Eta min 

yU 44.1 

51 29.0 

21 

154°47.0 

164°03.0 

-5°24.9 

89°04.5 

22°33.5 

250°54.6 

-22°40.9 

222°56.6 

-21°30.6 

Kaus Aust. 

83°38.5 

oaOocA 

-34°22.3 

90 O A~7 A 

22 

169°49.5 

179°02.7 

-5°23.7 

104°05.2 

22°33.7 

265°57.1 

-22°40.9 

237°59.0 

-21°30.6 

Vega 

80 36.2 

38 4/.9 

23 

184°51.9 

194°02.3 

-5°22.6 

119°05.9 

22°34.0 

280°59.6 

-22°40.9 

253°01.4 

-21°30.6 

Nunki 

Altair 

75°53.4 

62°04.5 

-26° 16.2 
8°55.0 

Mer.pass.:10:42 | 

v-0.4 dl.l 

m-3.8 

v0.7 dO.3 ml.5 | 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 

Peacock 

53°13.2 

-56°40.1 





















Deneb 

49°29.0 

45°20.7 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.5 

9°57.6 

0 

199“54.4 

209“02.0 

-5°21.5 

134 u 06.6 

22°34.3 

296“02.0 

-22 u 40.9 

268 u 03.8 

-21 u 30.6 

Alnair 

27°39.1 

-46°52.0 

1 

214°56.9 

224°01.6 

-5°20.4 

149°07.3 

22°34.6 

311°04.5 

-22°40.9 

283°06.2 

-21°30.6 

Fomalhaut 

15°20.0 

-29°31.3 

2 

229°59.3 

239°01.2 

-5°19.3 

164°08.1 

22°34.9 

326°07.0 

-22°40.9 

298°08.6 

-21°30.6 

Scheat 

13°49.9 

28° 10.9 

3 

245°01.8 

254°00.9 

-5°18.2 

179°08.8 

22°35.1 

341°09.5 

-22°40.9 

313° 10.9 

-21°30.5 

Markab 

13°34.7 

15°18.3 

4 

260°04.3 

269°00.5 

-5°17.0 

194°09.5 

22°35.4 

356°12.0 

-22°40.9 

328° 13.3 

-21°30.5 

2019/4/1 

SHA 

Mer.pass 

5 

275°06.7 

284°00.2 

-5°15.9 

209° 10.2 

22°35.7 

11° 14.4 

-22°40.9 

343° 15.7 

-21°30.5 


11°23.1 

10:03 

6 

290°09.2 

298°59.8 

-5°14.8 

224° 10.9 

22°36.0 

26°16.9 

-22°40.9 

358° 18.1 

-21°30.5 

Mars 

295°36.4 

15:05 

7 

305° 11.6 

313°59.5 

-5°13.7 

239°11.6 

22°36.3 

41° 19.4 

-22°40.9 

13°20.5 

-21°30.5 

J u piter 

96°07.5 

04:23 

8 

320°14.1 

328°59.1 

-5°12.6 

254° 12.3 

22°36.5 

56°21.9 

-22°40.9 

28°22.9 

-21°30.5 

Saturn 

68° 13.3 

06:14 

9 

335°16.6 

343°58.8 

-5°11.4 

269° 13.0 

22°36.8 

71°24.3 

-22°40.9 

43°25.3 

-21°30.5 




10 

350°19.0 

358°58.4 

-5°10.3 

284° 13.7 

22°37.1 

86°26.8 

-22°40.9 

58°27.6 

-21°30.5 

2019/4/1 

SHA 

Mer.pass 

11 

5°21.5 

13°58.1 

-5°09.2 

299° 14.4 

22°37.4 

101°29.3 

-22°40.9 

73°30.0 

-21°30.5 

Venus 

10°15.3 

10:04 

12 

20°24.0 

28°57.7 

-5°08.1 

314°15.1 

22°37.7 

116°31.8 

-22°40.9 

88°32.4 

-21°30.5 

Mars 

294°54.3 

15:04 

13 

35°26.4 

43°57.4 

-5°07.0 

329° 15.9 

22°37.9 

131°34.3 

-22°40.9 

103°34.8 

-21°30.5 

Jupiter 

96°07.5 

04:19 

14 

50°28.9 

58°57.0 

-5°05.8 

344° 16.6 

22°38.2 

146°36.7 

-22°40.9 

118°37.2 

-21°30.4 

Saturn 

68°11.3 

06:11 

15 

65°31.4 

73°56.6 

-5°04.7 

359° 17.3 

22°38.5 

161°39.2 

-22°40.9 

133°39.6 

-21°30.4 

2019/4/1 

SHA 

Mer.pass 

16 

80°33.8 

88°56.3 

-5°03.6 

14° 18.0 

22°38.8 

176°41.7 

-22°40.9 

148°42.0 

-21°30.4 

Venus 

9°07.6 

10:04 

17 

95°36.3 

103°55.9 

-5°02.5 

29° 18.7 

22°39.0 

191°44.2 

-22°40.9 

163°44.4 

-21°30.4 

Mars 

294° 12.2 

15:03 

18 

110°38.8 

118°55.6 

-5°01.4 

44° 19.4 

22°39.3 

206°46.7 

-22°40.9 

178°46.8 

-21°30.4 

Jupiter 

96°07.7 

04:15 

19 

125°41.2 

133°55.2 

-5°00.2 

59°20.1 

22°39.6 

221°49.1 

-22°40.9 

193°49.1 

-21°30.4 

Saturn 

68°09.4 

06:07 

20 

140°43.7 

148°54.9 

-4°59.1 

74°20.8 

22°39.9 

236°51.6 

-22°40.9 

208°51.5 

-21°30.4 

1 Horizontal naralax 


21 

155°46.1 

163°54.5 

-4°58.0 

89°21.5 

22°40.1 

251°54.1 

-22°40.9 

223°53.9 

-21°30.4 


r 

Venus: 

0.1 

22 

170°48.6 

178°54.2 

-4°56.9 

104°22.2 

22°40.4 

266°56.6 

-22°40.9 

238°56.3 

-21°30.4 


Mars: 

0.1 

23 

185°51.1 

193°53.8 

-4°55.7 

119°22.9 

22°40.7 

281°59.1 

-22°40.9 

253°58.7 

-21°30.4 




Mer.pass.:10:38 | 

v-0.4 dl.l 

m-3.8 

v0.7 dO.3 ml.5 | 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 





68 



2019 April 10 to Apr. 12 


GHA 

179°36.9 
194°37.1 
209° 37.2 
224° 37.4 
239°37.6 
254° 37.7 
269°37.9 
284°38.1 
299°38.2 
314°38.4 
329°38.6 
344° 38.7 
359°38.9 
14°39.1 
29°39.2 
44° 39.4 
59°39.6 
74° 39.7 
89°39.9 
104° 40.1 
119°40.2 
134°40.4 
149°40.6 
164° 40.7 
SD.=16.0 

GHA 

179°40.9 
194°41.1 
209°41.2 
224°41.4 
239°41.6 
254°41.7 
269°41.9 
284° 42.1 
299°42.2 
314° 42.4 
329°42.6 
344° 42.7 
359°42.9 
14° 43.1 
29°43.2 
44° 43.4 
59°43.6 
74° 43.7 
89°43.9 
104°44.0 
119°44.2 
134°44.4 
149°44.5 
164°44.7 
SD.=16.0 

GHA 

179°44.9 
194° 45.0 
209°45.2 
224° 45.4 
239°45.5 
254° 45.7 
269°45.8 
284°46.0 
299°46.2 
314° 46.3 
329°46.5 
344 0 46.7 
359°46.8 
14° 47.0 
29°47.1 
44° 47.3 
59°47.5 
74° 47.6 
89°47.8 
104° 47.9 
119°48.1 
134° 48.3 
149°48.4 
164° 48.6 
SD =16.0 


GHA 

V 

Dec 

d 

HP 

124 u 12.9 

8.8 

19 u 30.7 

6.0 

57.3 

138°40.7 

8.8 

19°36.6 

5.9 

57.3 

153°08.4 

8.7 

19°42.5 

5.8 

57.4 

167°36.1 

8.6 

19°48.2 

5.7 

57.4 

182°03.7 

8.6 

19°53.8 

5.6 

57.4 

196°31.2 

8.5 

19°59.3 

5.5 

57.4 

210°58.7 

8.4 

20° 04.7 

5.3 

57.4 

225°26.1 

8.4 

20° 10.0 

5.2 

57.5 

239° 53.4 

8.3 

20° 15.2 

5.1 

57.5 

254° 20.7 

8.2 

20° 20.2 

5.0 

57.5 

268°47.9 

8.2 

20°25.2 

4.9 

57.5 

283° 15.1 

8.1 

20° 30.0 

4.8 

57.6 

297°42.2 

8.1 

20° 34.7 

4.7 

57.6 

312°09.2 

8.0 

20° 39.3 

4.5 

57.6 

326°36.2 

7.9 

20°43.8 

4.4 

57.6 

341°03.1 

7.9 

20°48.2 

4.3 

57.7 

355°29.9 

7.8 

20°52.4 

4.2 

57.7 

9°56.7 

7.8 

20° 56.5 

4.1 

57.7 

24° 23.4 

7.7 

21°00.6 

3.9 

57.7 

38°50.1 

7.6 

21°04.4 

3.8 

57.7 

53° 16.7 

7.6 

21°08.2 

3.7 

57.8 

67°43.3 

7.5 

21°11.8 

3.6 

57.8 

82° 09.8 

7.5 

21°15.4 

3.5 

57.8 

96°36.2 

7.4 

21°18.7 

3.3 

57.8 


Twilight 


Twilight 


GHA 

V 

Dec 

d 

HP 

111°02.6 

7 A 

21°22.0 

3.2 

57.9 

125°29.0 

7.3 

21°25.1 

3.1 

57.9 

139°55.3 

7.3 

21°28.2 

2.9 

57.9 

154°21.5 

7.2 

21°31.0 

2.8 

57.9 

168°47.7 

7.2 

21°33.8 

2.7 

58.0 

183°13.8 

7.1 

21°36.4 

2.6 

58.0 

197°39.9 

7.1 

21°38.9 

2.4 

58.0 

212°06.0 

7.0 

21°41.3 

2.3 

58.0 

226°32.0 

7.0 

21°43.5 

2.2 

58.0 

240° 57.9 

6.9 

21°45.6 

2.0 

58.1 

255° 23.8 

6.9 

21°47.6 

1.9 

58.1 

269°49.7 

6.8 

21°49.4 

1.8 

58.1 

284° 15.5 

6.8 

21°51.2 

1.6 

58.1 

298°41.3 

6.8 

21°52.7 

1.5 

58.2 

313°07.0 

6.7 

21°54.2 

1.4 

58.2 

327° 32.7 

6.7 

21°55.5 

1.2 

58.2 

341°58.4 

6.6 

21°56.6 

1.1 

58.2 

356° 24.0 

6.6 

21°57.7 

1.0 

58.3 

10°49.6 

6.6 

21°58.6 

0.8 

58.3 

25°15.1 

6.5 

21°59.3 

0.7 

58.3 

39°40.7 

6.5 

21°60.0 

0.6 

58.3 

54°06.1 

6.5 

22°00.4 

0.4 

58.3 

68°31.6 

6.4 

22°00.8 

0.3 

58.4 

82°57.0 

6.4 

22°01.0 

0.1 

58.4 


GHA 

V 

Dec 

d 

HP 

97 u 22.4 

6.4 

22 u 01.1 

0.0 

58.4 

111°47.8 

6.4 

22°01.0 

-0.1 

58.4 

126°13.1 

6.3 

22°00.8 

-0.3 

58.5 

140° 38.4 

6.3 

22°00.5 

-0.4 

58.5 

155°03.7 

6.3 

21°60.0 

-0.6 

58.5 

169°29.0 

6.3 

21°59.3 

-0.7 

58.5 

183°54.2 

6.2 

21°58.6 

-0.8 

58.5 

198° 19.4 

6.2 

21°57.7 

-1.0 

58.6 

212°44.6 

6.2 

21°56.6 

-1.1 

58.6 

227° 09.8 

6.2 

21°55.4 

-1.3 

58.6 

241°35.0 

6.2 

21°54.1 

-1.4 

58.6 

256°00.2 

6.1 

21°52.6 

-1.5 

58.7 

270°25.3 

6.1 

21°51.0 

-1.7 

58.7 

284° 50.4 

6.1 

21°49.3 

-1.8 

58.7 

299° 15.5 

6.1 

21°47.4 

-2.0 

58.7 

313°40.6 

6.1 

21°45.3 

-2.1 

58.8 

328°05.7 

6.1 

21°43.2 

-2.2 

58.8 

342° 30.8 

6.1 

21°40.8 

-2.4 

58.8 

356° 55.9 

6.1 

21°38.4 

-2.5 

58.8 

11°20.9 

6.1 

21°35.8 

-2.7 

58.8 

25°46.0 

6.1 

21°33.0 

-2.8 

58.9 

40°11.0 

6.1 

21°30.2 

-3.0 

58.9 

54°36.1 

6.1 

21°27.1 

-3.1 

58.9 

69°01.2 

6.1 

21°24.0 

-3.2 

58.9 


Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

72 

— 

02:35 

04:04 

20:02 

21:33 


70 

— 

03:02 

04:17 

19:48 

21:04 

— 

68 

01:36 

03:23 

04:28 

19:37 

20:43 

22:35 

66 

02:13 

03:39 

04:37 

19:28 

20:27 

21:54 

64 

02:39 

03:52 

04:44 

19:20 

20:13 

21:28 

62 

02:58 

04:02 

04:51 

19:13 

20:02 

21:08 

60 

03:13 

04:12 

04:56 

19:07 

19:53 

20:52 

58 

03:26 

04:19 

05:01 

19:02 

19:45 

20:38 

56 

03:37 

04:26 

05:06 

18:58 

19:38 

20:27 

54 

03:46 

04:32 

05:10 

18:54 

19:31 

20:18 

52 

03:54 

04:38 

05:13 

18:50 

19:26 

20:09 

50 

04:02 

04:43 

05:16 

18:47 

19:21 

20:02 

45 

04:17 

04:53 

05:23 

18:40 

19:10 

19:47 

40 

04:28 

05:01 

05:29 

18:34 

19:02 

19:35 

35 

04:37 

05:08 

05:34 

18:29 

18:55 

19:26 

30 

04:45 

05:14 

05:38 

18:25 

18:49 

19:18 

20 

04:57 

05:23 

05:46 

18:17 

18:39 

19:06 

10 

05:06 

05:31 

05:52 

18:10 

18:32 

18:56 

0 

05:13 

05:37 

05:58 

18:04 

18:25 

18:50 

-10 

05:18 

05:42 

06:04 

17:59 

18:20 

18:44 

-20 

05:22 

05:47 

06:10 

17:52 

18:15 

18:40 

-30 

05:25 

05:52 

06:16 

17:45 

18:09 

18:37 

-35 

05:25 

05:55 

06:20 

17:41 

18:07 

18:36 

-40 

05:26 

05:57 

06:25 

17:37 

18:04 

18:36 

-45 

05:26 

06:00 

06:30 

17:32 

18:01 

18:35 

-50 

05:26 

06:03 

06:36 

17:26 

17:58 

18:36 

-52 

05:25 

06:04 

06:38 

17:23 

17:57 

18:36 

-54 

05:25 

06:06 

06:41 

17:20 

17:56 

18:36 

-56 

05:24 

06:07 

06:45 

17:17 

17:54 

18:37 

-58 

05:23 

06:09 

06:48 

17:13 

17:53 

18:38 

-60 

05:22 

06:10 

06:52 

17:09 

17:51 

18:39 


Lat. 

Wed 

Moonrise 

Thu 

Fri 

Wed 

Moonset 

Thu 

Fri 

72 




— 

— 

— 

70 

04:26 



03:08 



68 

05:40 

05:40 

06:15 

01:54 

03:49 

05:14 

66 

06:18 

06:41 

07:32 

01:17 

02:48 

03:57 

64 

06:44 

07:16 

08:09 

00:51 

02:14 

03:20 

62 

07:05 

07:41 

08:35 

00:30 

01:49 

02:53 

60 

07:22 

08:01 

08:56 

00:14 

01:29 

02:32 

58 

07:36 

08:17 

09:13 

00:00 

01:13 

02:15 

56 

07:49 

08:31 

09:27 


00:59 

02:01 

54 

07:59 

08:43 

09:40 


00:47 

01:49 

52 

08:09 

08:54 

09:51 


00:37 

01:38 

50 

08:18 

09:04 

10:00 


00:27 

01:28 

45 

08:36 

09:24 

10:21 


00:07 

01:08 

40 

08:51 

09:40 

10:37 

23:51 


00:51 

35 

09:03 

09:54 

10:51 

23:38 


00:37 

30 

09:14 

10:06 

11:03 

23:26 


00:25 

20 

09:33 

10:27 

11:24 

23:06 


00:04 

10 

09:50 

10:45 

11:42 

22:48 

23:46 


0 

10:06 

11:01 

11:59 

22:32 

23:29 


-10 

10:21 

11:18 

12:16 

22:16 

23:12 


-20 

10:38 

11:36 

12:34 

21:58 

22:53 

23:53 

-30 

10:57 

11:57 

12:55 

21:38 

22:32 

23:32 

-35 

11:09 

12:09 

13:07 

21:26 

22:20 

23:20 

-40 

11:22 

12:23 

13:21 

21:13 

22:06 

23:07 

-45 

11:37 

12:40 

13:37 

20:57 

21:49 

22:50 

-50 

11:56 

13:01 

13:58 

20:37 

21:28 

22:30 

-52 

12:05 

13:11 

14:07 

20:28 

21:19 

22:21 

-54 

12:15 

13:22 

14:18 

20:18 

21:07 

22:10 

-56 

12:27 

13:34 

14:31 

20:06 

20:55 

21:58 

-58 

12:40 

13:49 

14:45 

19:52 

20:40 

21:43 

-60 

12:56 

14:06 

15:02 

19:37 

20:23 

21:27 




Sun 



Moon 


Day 

Eqn 

of Time 

Mer. 

Mer.Pass. 

Age 


00 h 

12 h 

Pass 

Upper 

Lower 


10 

01:32 

01:24 

12:01 

16:18 

03:51 

5(26%) 

11 

01:16 

01:08 

12:01 

17:14 

04:46 

6(36%) 

12 

01:01 

00:53 

12:00 

18:12 

05:43 

7(47%) 




April 13, 14 ,15 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

200°53.5 

208°53.5 

-4° 54.6 

134° 23.6 

22°41.0 

297°01.6 

-22°40.9 

269°01.1 

-21°30.4 

Alpheratz 

357°39.8 

29°11.6 

1 

215°56.0 

223°53.1 

-4°53.5 

149° 24.3 

22°41.2 

312°04.0 

-22°40.9 

284°03.5 

-21°30.4 

Ankaa 

353° 12.2 

-42° 12.2 

2 

230°58.5 

238°52.8 

-4°52.4 

164°25.1 

22°41.5 

327°06.5 

-22°40.9 

299°05.9 

-21°30.3 

Schedar 

349°36.6 

56°38.3 

3 

246°00.9 

253°52.4 

-4°51.2 

179° 25.8 

22°41.8 

342°09.0 

-22°40.9 

314°08.3 

-21°30.3 

Diphda 

348°52.1 

-17°53.1 

4 

261°03.4 

268°52.1 

-4°50.1 

194°26.5 

22°42.1 

357° 11.5 

-22°40.9 

329° 10.7 

-21°30.3 

Achernar 

335° 24.4 

-57°08.5 

5 

276°05.9 

283°51.7 

-4°49.0 

209° 27.2 

22°42.3 

12° 14.0 

-22°40.9 

344° 13.1 

-21°30.3 

Hamal 

327°56.7 

23°33.0 

6 

291°08.3 

298°51.4 

-4°47.9 

224° 27.9 

22°42.6 

27° 16.5 

-22°40.9 

359° 15.4 

-21°30.3 

Polaris 

316°28.9 

89°20.7 

7 

306° 10.8 

313°51.0 

-4°46.7 

239°28.6 

22°42.9 

42° 18.9 

-22°40.9 

14° 17.8 

-21°30.3 

Akamar 

315°15.7 

-40° 14.0 

8 

321°13.3 

328°50.7 

-4°45.6 

254°29.3 

22°43.2 

57°21.4 

-22°40.9 

29°20.2 

-21°30.3 

Menkar 

314°11.2 

4°09.6 

9 

336° 15.7 

343°50.3 

-4°44.5 

269° 30.0 

22°43.4 

72°23.9 

-22°40.9 

44°22.6 

-21°30.3 

Mirfak 

308°35.1 

49°55.6 

10 

351°18.2 

358°50.0 

-4°43.4 

284° 30.7 

22°43.7 

87°26.4 

-22°40.9 

59°25.0 

-21°30.3 

Aldebaran 

290°45.1 

16°32.7 

11 

6°20.6 

13°49.6 

-4°42.2 

299°31.4 

22°44.0 

102°28.9 

-22°40.9 

74°27.4 

-21°30.3 

Rigel 

281°08.4 

-8°11.1 

12 

21°23.1 

28°49.3 

-4°41.1 

314°32.1 

22°44.2 

117°31.4 

-22°40.9 

89°29.8 

-21°30.3 

Capella 

280°28.9 

46°01.0 

13 

36°25.6 

43°48.9 

-4°40.0 

329° 32.8 

22°44.5 

132°33.9 

-22°40.9 

104°32.2 

-21°30.3 

Bellatrix 

278°27.9 

6°21.8 

14 

51°28.0 

58°48.6 

-4°38.9 

344° 33.5 

22°44.8 

147° 36.4 

-22°40.9 

119°34.6 

-21°30.2 

Elnath 

278°07.8 

28°37.3 

15 

66°30.5 

73°48.2 

-4° 37.7 

359° 34.2 

22°45.0 

162°38.8 

-22°40.9 

134°37.0 

-21°30.2 

Alnilam 

275°42.5 

-1° 11.7 

16 

81°33.0 

88°47.9 

-4° 36.6 

14° 34.9 

22°45.3 

177°41.3 

-22°40.9 

149°39.4 

-21°30.2 

Betelgeuse 

270°57.2 

7°24.4 

17 

96°35.4 

103°47.5 

-4°35.5 

29°35.7 

22°45.6 

192°43.8 

-22°40.9 

164°41.8 

-21°30.2 

Canopus 

263°54.6 

-52°42.8 

18 

111°37.9 

118°47.2 

-4° 34.3 

44° 36.4 

22°45.9 

207°46.3 

-22°40.9 

179°44.2 

-21°30.2 

Sirius 

258°30.2 

-16°44.7 

19 

126°40.4 

133°46.8 

-4° 33.2 

59°37.1 

22°46.1 

222°48.8 

-22°40.9 

194°46.5 

-21°30.2 

Adara 

255°09.5 

-29°00.3 

20 

141°42.8 

148°46.5 

-4°32.1 

74° 37.8 

22°46.4 

237°51.3 

-22°40.8 

209°48.9 

-21°30.2 

Procyon 

244°55.5 

5°10.5 

21 

156°45.3 

163°46.1 

-4°31.0 

89°38.5 

22°46.7 

252°53.8 

-22°40.8 

224°51.3 

-21°30.2 

Pollux 

243°22.8 

27°58.7 

22 

171°47.7 

178°45.8 

-4° 29.8 

104° 39.2 

22°46.9 

267° 56.3 

-22°40.8 

239°53.7 

-21°30.2 

Avior 

234° 16.3 

-59°34.6 

23 

186°50.2 

193°45.4 

-4° 28.7 

119°39.9 

22°47.2 

282°58.8 

-22°40.8 

254°56.1 

-21°30.2 

Suhail 

222°49.4 

-43° 30.9 

Mer. pass.: 10:34 | 

v-0.4 dl.l 

m-3.8 

v0.7 dO.3 ml.5 | 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 

Miaplacidus 

221°38.5 

-69°48.1 


Alphard 

217°52.0 

-8°44.7 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 











n 11 Kiio 


fil ° OQ A 

0 

201 u 52.7 

208 u 45.1 

-4 U 27.6 

134 u 40.6 

22 u 47.5 

298°01.3 

-22 u 40.8 

269 u 58.5 

-21 u 30.2 

uuDne 

±yj ‘fO.O 

ionOono 

oi oy.u 

1 A O A "7 A 

1 

216°55.1 

223°44.8 

-4° 26.4 

149°41.3 

22°47.7 

313°03.8 

-22°40.8 

285°00.9 

-21°30.2 

Denebola 

182 2y.3 

14 2.1. y 

2 

231°57.6 

238°44.4 

-4° 25.3 

164°42.0 

22°48.0 

328°06.2 

-22°40.8 

300°03.3 

-21°30.1 

Gienah 

175°47.9 

1 700 A A A 

-17°39.0 

3 

247° 00.1 

253°44.1 

-4° 24.2 

179°42.7 

22°48.3 

343° 08.7 

-22°40.8 

315°05.7 

-21°30.1 

Acrux 

I/O U4.2 

-63° 12.4 

4 

262°02.5 

268°43.7 

-4° 23.0 

194°43.4 

22°48.5 

358° 11.2 

-22°40.8 

330°08.1 

-21°30.1 

Gacrux 

171°55.9 

-57° 13.3 

5 

277°05.0 

283°43.4 

-4°21.9 

209° 44.1 

22°48.8 

13° 13.7 

-22°40.8 

345° 10.5 

-21°30.1 

Alioth 

166° 16.7 

55°51.4 

6 

292°07.5 

298°43.0 

-4° 20.8 

224°44.8 

22°49.1 

28° 16.2 

-22°40.8 

0°12.9 

-21°30.1 

Spica 

158°26.8 

1rnOrrO 

-11°15.7 

7 

307° 09.9 

313°42.7 

-4° 19.7 

239°45.5 

22°49.3 

43° 18.7 

-22°40.8 

15°15.3 

-21°30.1 

Alcaid 

152 55.3 

49° 13.1 

8 

322° 12.4 

328°42.3 

-4° 18.5 

254°46.2 

22°49.6 

58°21.2 

-22°40.8 

30° 17.7 

-21°30.1 

Hadar 

148°41.6 

1 A O O A A i- 

-60°27.8 

OCO A“7 O 

9 

337° 14.9 

343°42.0 

-4° 17.4 

269°46.9 

22°49.8 

73°23.7 

-22°40.8 

45°20.1 

-21°30.1 

Menkent 

148 02.5 

-36 27.8 

1 aO AC A 

10 

352° 17.3 

358°41.6 

-4° 16.3 

284°47.6 

22°50.1 

88°26.2 

-22°40.8 

60°22.5 

-21°30.1 

Arcturus 

145°51.6 

19 U5.2 

11 

7°19.8 

13°41.3 

-4°15.1 

299°48.4 

22°50.4 

103°28.7 

-22°40.8 

75°24.9 

-21°30.1 

Rigil Kent. 

139°45.7 

-60° 54.7 

12 

22°22.2 

28°40.9 

-4° 14.0 

314°49.1 

22°50.6 

118°31.2 

-22°40.8 

90°27.3 

-21°30.1 

Zubenelg. 

137°00.7 

-16°07.2 

13 

37° 24.7 

43°40.6 

-4° 12.9 

329°49.8 

22°50.9 

133°33.7 

-22°40.8 

105°29.7 

-21°30.1 

Kochab 

137°19.0 

i ocO r\~7 a 

74° 04.6 

AC O OA A 

14 

52°27.2 

58°40.3 

-4°11.7 

344° 50.5 

22°51.2 

148°36.2 

-22°40.8 

120°32.1 

-21°30.0 

Alphecca 

126 07.4 

i i no oi i 

26 39.0 

acOaoo 

15 

67°29.6 

73°39.9 

-4° 10.6 

359°51.2 

22°51.4 

163°38.7 

-22°40.8 

135°34.5 

-21°30.0 

Antares 

112 21.1 

-26 28.3 

16 

82°32.1 

88°39.6 

-4° 09.5 

14°51.9 

22°51.7 

178°41.2 

-22°40.8 

150°36.9 

-21°30.0 

Atria 

107°19.1 

1 no O r\- 7 o 

-69°03.4 

1 C O A A O 

17 

97° 34.6 

103°39.2 

-4° 08.3 

29°52.6 

22°51.9 

193°43.7 

-22°40.8 

165°39.2 

-21°30.0 

Sa bi k 

102 U/.8 

-15 44.8 

07 OAC O 

18 

112°37.0 

118°38.9 

-4° 07.2 

44° 53.3 

22°52.2 

208°46.2 

-22°40.8 

180°41.6 

-21°30.0 

Shaula 

96° 16.3 

r\ O A A C 

-37 06.8 

1 A O 0 A O 

19 

127°39.5 

133°38.5 

-4°06.1 

59°54.0 

22°52.5 

223°48.7 

-22°40.8 

195°44.0 

-21°30.0 

Rasalhague 

96 02.6 

AAO A A 1 

12 32.8 

ri O AA A 

20 

142°42.0 

148°38.2 

-4° 04.9 

74° 54.7 

22°52.7 

238°51.2 

-22°40.8 

210°46.4 

-21°30.0 

Eta min 

yU 44.1 

51 29.U 

21 

157°44.4 

163°37.8 

-4° 03.8 

89°55.4 

22°53.0 

253°53.7 

-22°40.8 

225°48.8 

-21°30.0 

Kaus Aust. 

83°38.4 

oaOocA 

-34°22.3 

ooo 47 A 

22 

172°46.9 

178°37.5 

-4°02.7 

104°56.1 

22°53.2 

268°56.2 

-22°40.8 

240°51.2 

-21°30.0 

Vega 

80 36.2 

38 4/.y 

23 

187°49.4 

193°37.2 

-4°01.5 

119°56.8 

22°53.5 

283°58.7 

-22°40.8 

255°53.6 

-21°30.0 

Nunki 

Altair 

75°53.4 

62°04.5 

-26° 16.2 
8°55.0 

Mer.pass.:10:30 | 

v-0.3 dl.l 

m-3.8 

v0.7 dO.3 ml.5 | 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 

Peacock 

53°13.1 

-56°40.1 





















Deneb 

49°28.9 

45°20.7 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.4 

9°57.6 

0 

202°51.8 

208°36.8 

-4“00.4 

134“57.5 

22 u 53.8 

299°01.2 

-22 u 40.8 

270 u 56.0 

-21 u 30.0 

Alnair 

27°39.1 

-46°52.0 

1 

217°54.3 

223°36.5 

-3°59.2 

149°58.2 

22°54.0 

314°03.7 

-22°40.8 

285°58.4 

-21°30.0 

Fomalhaut 

15°20.0 

-29°31.3 

2 

232°56.7 

238°36.1 

-3°58.1 

164°58.9 

22°54.3 

329°06.2 

-22°40.8 

301°00.8 

-21°30.0 

Scheat 

13°49.9 

28° 10.9 

3 

247°59.2 

253°35.8 

-3°57.0 

179°59.6 

22°54.5 

344° 08.7 

-22°40.8 

316°03.2 

-21°30.0 

Markab 

13°34.7 

15°18.3 

4 

263°01.7 

268°35.4 

-3°55.8 

195°00.3 

22°54.8 

359° 11.2 

-22°40.8 

331°05.6 

-21°29.9 

2019/4/1 

SHA 

Mer.pass 

5 

278° 04.1 

283°35.1 

-3°54.7 

210°01.0 

22°55.0 

14° 13.7 

-22°40.8 

346°08.0 

-21°29.9 


7°59 9 

10:05 

6 

293°06.6 

298°34.7 

-3°53.6 

225°01.7 

22°55.3 

29° 16.2 

-22°40.8 

1° 10.4 

-21°29.9 

Mars 

293°30.1 

15:02 

7 

308°09.1 

313°34.4 

-3°52.4 

240° 02.4 

22°55.6 

44° 18.7 

-22°40.8 

16°12.8 

-21°29.9 

J u piter 

96°08.0 

04:11 

8 

323°11.5 

328° 34.1 

-3°51.3 

255°03.1 

22°55.8 

59°21.2 

-22°40.8 

31°15.2 

-21°29.9 

Saturn 

68°07.6 

06:03 

9 

338° 14.0 

343°33.7 

-3°50.1 

270° 03.8 

22°56.1 

74° 23.7 

-22°40.8 

46° 17.6 

-21°29.9 




10 

353° 16.5 

358°33.4 

-3°49.0 

285°04.6 

22°56.3 

89°26.2 

-22°40.8 

61°20.0 

-21°29.9 

2019/4/1 

SHA 

Mer.pass 

11 

8°18.9 

13°33.0 

-3°47.9 

300° 05.3 

22°56.6 

104° 28.7 

-22°40.8 

76°22.4 

-21°29.9 

Venus 

6°52.4 

10:05 

12 

23°21.4 

28°32.7 

-3°46.7 

315°06.0 

22°56.8 

119°31.2 

-22°40.8 

91°24.8 

-21°29.9 

Mars 

292°47.9 

15:01 

13 

38°23.8 

43°32.3 

-3°45.6 

330°06.7 

22°57.1 

134° 33.7 

-22°40.8 

106°27.2 

-21°29.9 

Jupiter 

96°08.6 

04:07 

14 

53°26.3 

58°32.0 

-3°44.5 

345°07.4 

22° 57.3 

149°36.2 

-22°40.8 

121°29.6 

-21°29.9 

Saturn 

68°05.8 

05:59 

15 

68°28.8 

73°31.7 

-3°43.3 

0°08.1 

22°57.6 

164° 38.7 

-22°40.8 

136°32.0 

-21°29.9 

2019/4/1 

SHA 

Mer.pass 

16 

83°31.2 

88°31.3 

-3°42.2 

15°08.8 

22°57.9 

179°41.2 

-22°40.8 

151°34.4 

-21°29.9 

Venus 

5°45.0 

10:06 

17 

98°33.7 

103°31.0 

-3°41.0 

30°09.5 

22°58.1 

194°43.7 

-22°40.8 

166°36.8 

-21°29.8 

Mars 

292°05.7 

14:59 

18 

113°36.2 

118°30.6 

-3°39.9 

45°10.2 

22°58.4 

209°46.2 

-22°40.8 

181°39.2 

-21°29.8 

Jupiter 

96°09.4 

04:03 

19 

128°38.6 

133°30.3 

-3°38.8 

60°10.9 

22°58.6 

224°48.7 

-22°40.8 

196°41.6 

-21°29.8 

Saturn 

68°04.2 

05:55 

20 

143°41.1 

148°30.0 

-3°37.6 

75°11.6 

22°58.9 

239°51.2 

-22°40.8 

211°44.0 

-21°29.8 

1 Horizontal naralax 


21 

158°43.6 

163°29.6 

-3°36.5 

90°12.3 

22°59.1 

254°53.8 

-22°40.8 

226°46.5 

-21°29.8 


r 

Venus: 

0.1 

22 

173°46.0 

178°29.3 

-3°35.3 

105° 13.0 

22°59.4 

269°56.3 

-22°40.8 

241°48.9 

-21°29.8 


Mars: 

0.1 

23 

188°48.5 

193°28.9 

-3°34.2 

120° 13.7 

22°59.6 

284° 58.8 

-22°40.8 

256°51.3 

-21°29.8 




Mer.pass.:10:26 | 

v-0.3 dl.l 

m-3.8 

v0.7 dO.3 ml.5 | 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 
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2019 April 13 to Apr. 15 


GHA 

179"48.7 
194° 48.9 
209°49.1 
224° 49.2 
239°49.4 
254° 49.5 
269°49.7 
284° 49.9 
299°50.0 
314°50.2 
329°50.3 
344°50.5 
359°50.7 
14°50.8 
29°51.0 
44°51.1 
59°51.3 
74°51.5 
89°51.6 
104°51.8 
119°51.9 
134°52.1 
149°52.2 
164°52.4 
SD. —16.0 

GHA 

179 52.6l 
194°52.7 
209°52.9 
224°53.0 
239°53.2 
254°53.3 
269°53.5 
284°53.7 
299°53.8 
314°54.0 
329° 54.1 
344°54.3 
359°54.4 
14°54.6 
29°54.7 
44°54.9 
59°55.1 
74°55.2 
89°55.4 
104°55.5 
119°55.7 
134°55.8 
149°56.0 
164°56.1 
SD. —15.9 

GHA 

179°56.3 
194°56.4 
209°56.6 
224°56.7 
239°56.9 
254° 57.1 
269°57.2 
284°57.4 
299°57.5 
314°57.7 
329°57.8 
344°58.0 
359°58.1 
14°58.3 
29°58.4 
44°58.6 
59°58.7 
74°58.9 
89°59.0 
104°59.2 
119°59.3 
134°59.5 
149°59.6 
164°59.8 
SD. —15.9 


GHA 

V 

Dec 

d 

HP 

83 u 26.2 

6.1 

21 u 20.7 

-3.4 

58.9 

97°51.3 

6.1 

21° 17.2 

-3.5 

59.0 

112° 16.3 

6.1 

21° 13.6 

-3.7 

59.0 

126°41.4 

6.1 

21°09.9 

-3.8 

59.0 

141°06.4 

6.1 

21°06.0 

-3.9 

59.0 

155°31.5 

6.1 

21°02.0 

-4.1 

59.1 

169°56.6 

6.1 

20°57.9 

-4.2 

59.1 

184°21.7 

6.1 

20°53.6 

-4.4 

59.1 

198°46.8 

6.1 

20°49.2 

-4.5 

59.1 

213°11.9 

6.1 

20°44.6 

-4.6 

59.1 

227° 37.0 

6.1 

20° 39.9 

-4.8 

59.2 

242°02.1 

6.1 

20°35.1 

-4.9 

59.2 

256°27.2 

6.1 

20°30.1 

-5.0 

59.2 

270° 52.4 

6.2 

20°25.0 

-5.2 

59.2 

285° 17.6 

6.2 

20° 19.7 

-5.3 

59.2 

299°42.7 

6.2 

20° 14.4 

-5.5 

59.3 

314°07.9 

6.2 

20°08.8 

-5.6 

59.3 

328°33.2 

6.2 

20°03.2 

-5.7 

59.3 

342° 58.4 

6.2 

19°57.4 

-5.9 

59.3 

357°23.6 

6.3 

19°51.5 

-6.0 

59.3 

11°48.9 

6.3 

19°45.4 

-6.1 

59.4 

26° 14.2 

6.3 

19°39.2 

-6.3 

59.4 

40°39.5 

6.3 

19°32.9 

-6.4 

59.4 

55°04.9 

6.4 

19°26.5 

-6.5 

59.4 

S.D.=16.1 


GHA 

V 

Dec 

d 

HP 

69°30.3 

6.4 

19° 19.9 

-6.6 

59.4 

83°55.7 

6.4 

19°13.2 

-6.8 

59.5 

98°21.1 

6.4 

19°06.4 

-6.9 

59.5 

112°46.5 

6.5 

18°59.4 

-7.0 

59.5 

127° 12.0 

6.5 

18°52.3 

-7.2 

59.5 

141°37.5 

6.5 

18°45.1 

-7.3 

59.5 

156°03.0 

6.5 

18°37.7 

-7.4 

59.6 

170°28.6 

6.6 

18°30.3 

-7.5 

59.6 

184° 54.2 

6.6 

18°22.7 

-7.7 

59.6 

199° 19.8 

6.6 

18° 15.0 

-7.8 

59.6 

213°45.5 

6.7 

18°07.1 

-7.9 

59.6 

228° 11.2 

6.7 

17°59.2 

-8.0 

59.6 

242° 36.9 

6.7 

17°51.1 

-8.1 

59.7 

257°02.6 

6.8 

17° 42.9 

-8.3 

59.7 

271°28.4 

6.8 

17° 34.6 

-8.4 

59.7 

285°54.2 

6.8 

17° 26.1 

-8.5 

59.7 

300°20.1 

6.9 

17° 17.6 

-8.6 

59.7 

314°46.0 

6.9 

17°08.9 

-8.7 

59.7 

329°11.9 

6.9 

17° 00.1 

-8.8 

59.8 

343° 37.9 

7.0 

16°51.2 

-9.0 

59.8 

358°03.9 

7.0 

16°42.2 

-9.1 

59.8 

12°29.9 

7.1 

16°33.1 

-9.2 

59.8 

26°56.0 

7.1 

16°23.8 

-9.3 

59.8 

41°22.1 

7.1 

16° 14.5 

-9.4 

59.8 

S.D. —16.2 


GHA 

V 

Dec 

d 

HP 

55 u 48.2 

7.2 

16 u 05.0 

-9.5 

59.8 

70° 14.4 

7.2 

15°55.5 

-9.6 

59.9 

84° 40.7 

7.2 

15°45.8 

-9.7 

59.9 

99°06.9 

7.3 

15°36.0 

-9.8 

59.9 

113°33.2 

7.3 

15°26.2 

-9.9 

59.9 

127°59.6 

7.4 

15°16.2 

-10.0 

59.9 

142°26.0 

7.4 

15°06.1 

-10.1 

59.9 

156°52.4 

7.4 

14° 55.9 

-10.2 

59.9 

171° 18.8 

7.5 

14°45.7 

-10.3 

60.0 

185°45.3 

7.5 

14°35.3 

-10.4 

60.0 

200°11.9 

7.6 

14° 24.8 

-10.5 

60.0 

214°38.5 

7.6 

14° 14.2 

-10.6 

60.0 

229°05.1 

7.6 

14°03.6 

-10.7 

60.0 

243°31.7 

7.7 

13°52.8 

-10.8 

60.0 

257° 58.4 

7.7 

13°42.0 

-10.9 

60.0 

272°25.2 

7.8 

13°31.0 

-11.0 

60.0 

286°52.0 

7.8 

13°20.0 

-11.1 

60.0 

301° 18.8 

7.8 

13°08.9 

-11.2 

60.1 

315°45.7 

7.9 

12°57.7 

-11.2 

60.1 

330° 12.6 

7.9 

12°46.4 

-11.3 

60.1 

344° 39.5 

8.0 

12°35.0 

-11.4 

60.1 

359°06.5 

8.0 

12°23.6 

-11.5 

60.1 

13°33.5 

8.0 

12°12.0 

-11.6 

60.1 

28°00.6 

8.1 

12°00.4 

-11.7 

60.1 

S.D. —16.3 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 


02:10 

03:47 

20:18 

21:58 


70 


02:43 

04:03 

20:01 

21:22 


68 

01:01 

03:07 

04:15 

19:48 

20:58 

23:15 

66 

01:52 

03:25 

04:25 

19:38 

20:39 

22:15 

64 

02:22 

03:40 

04:34 

19:29 

20:24 

21:43 

62 

02:44 

03:52 

04:41 

19:21 

20:11 

21:20 

60 

03:01 

04:02 

04:48 

19:15 

20:01 

21:02 

58 

03:16 

04:11 

04:53 

19:09 

19:52 

20:48 

56 

03:28 

04:18 

04:58 

19:04 

19:44 

20:35 

54 

03:38 

04:25 

05:02 

18:60 

19:37 

20:25 

52 

03:47 

04:31 

05:06 

18:55 

19:31 

20:16 

50 

03:54 

04:36 

05:10 

18:52 

19:26 

20:08 

45 

04:11 

04:47 

05:18 

18:44 

19:14 

19:51 

40 

04:23 

04:56 

05:24 

18:37 

19:05 

19:39 

35 

04:33 

05:04 

05:30 

18:31 

18:57 

19:28 

30 

04:41 

05:10 

05:35 

18:26 

18:51 

19:20 

20 

04:55 

05:21 

05:43 

18:18 

18:40 

19:07 

10 

05:04 

05:29 

05:50 

18:10 

18:32 

18:57 

0 

05:12 

05:36 

05:57 

18:04 

18:25 

18:49 

-10 

05:18 

05:42 

06:04 

17:57 

18:18 

18:43 

-20 

05:23 

05:48 

06:11 

17:50 

18:12 

18:38 

-30 

05:26 

05:54 

06:18 

17:42 

18:06 

18:34 

-35 

05:28 

05:57 

06:23 

17:38 

18:03 

18:33 

-40 

05:29 

06:00 

06:28 

17:33 

17:60 

18:31 

-45 

05:30 

06:04 

06:33 

17:27 

17:56 

18:30 

-50 

05:30 

06:07 

06:40 

17:20 

17:52 

18:30 

-52 

05:30 

06:09 

06:43 

17:17 

17:51 

18:30 

-54 

05:30 

06:11 

06:47 

17:13 

17:49 

18:30 

-56 

05:30 

06:13 

06:51 

17:09 

17:47 

18:30 

-58 

05:29 

06:15 

06:55 

17:05 

17:45 

18:30 

-60 

05:29 

06:17 

06:60 

17:00 

17:42 

18:31 




Moonrise 



Moonset 


Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

72 



11:21 



06:11 

70 


09:30 

11:52 


06:02 

05:39 

68 

08:09 

10:13 

12:14 

05:21 

05:19 

05:16 

66 

08:57 

10:41 

12:31 

04:33 

04:50 

04:57 

64 

09:27 

11:02 

12:45 

04:02 

04:27 

04:42 

62 

09:50 

11:20 

12:56 

03:39 

04:10 

04:30 

60 

10:08 

11:34 

13:06 

03:21 

03:55 

04:19 

58 

10:24 

11:46 

13:15 

03:05 

03:42 

04:09 

56 

10:37 

11:57 

13:22 

02:52 

03:31 

04:01 

54 

10:48 

12:06 

13:29 

02:40 

03:21 

03:54 

52 

10:58 

12:14 

13:35 

02:30 

03:13 

03:47 

50 

11:07 

12:21 

13:41 

02:21 

03:05 

03:41 

45 

11:26 

12:37 

13:52 

02:01 

02:48 

03:28 

40 

11:41 

12:50 

14:02 

01:46 

02:34 

03:17 

35 

11:54 

13:01 

14:10 

01:32 

02:23 

03:08 

30 

12:05 

13:11 

14:17 

01:21 

02:12 

02:60 

20 

12:25 

13:27 

14:30 

01:01 

01:55 

02:46 

10 

12:41 

13:41 

14:41 

00:43 

01:39 

02:33 

0 

12:57 

13:55 

14:51 

00:27 

01:25 

02:21 

-10 

13:13 

14:08 

15:01 

00:10 

01:10 

02:10 

-20 

13:29 

14:22 

15:11 


00:54 

01:57 

-30 

13:49 

14:38 

15:24 


00:36 

01:42 

-35 

13:60 

14:48 

15:31 


00:25 

01:34 

-40 

14:13 

14:58 

15:39 


00:13 

01:24 

-45 

14:28 

15:11 

15:48 

23:59 


01:12 

-50 

14:46 

15:26 

15:59 

23:41 


00:58 

-52 

14:55 

15:33 

16:04 

23:33 


00:52 

-54 

15:05 

15:41 

16:10 

23:23 


00:44 

-56 

15:15 

15:50 

16:16 

23:13 


00:36 

-58 

15:28 

15:60 

16:23 

23:01 


00:27 

-60 

15:43 

16:11 

16:31 

22:47 


00:16 


Sun 

Eqn.of Time 
00 h 12 h 

00:45 00:37 

00:30 00:22 

00:15 00:08 


Moon 

Mer.Pass. Age 

Upper Lower 

19:10 0fr41 8(58%) 

20:08 07:39 9(69%) 

21:03 08:36 10(79%) 


April 16, 17 ,18 (Tue., Wed., Thu.) 



Aries 

Venus 

Mars 

Jupiter 

Satu 

rn 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

203°51.0 

208°28.6 

-3°33.1 

135° 14.4 

22°59.9 

300°01.3 

-22°40.8 

271°53.7 

-21°29.8 

1 

218°53.4 

223°28.3 

-3°31.9 

150°15.1 

23°00.1 

315°03.8 

-22°40.8 

286°56.1 

-21°29.8 

2 

233°55.9 

238°27.9 

-3°30.8 

165° 15.8 

23°00.4 

330°06.3 

-22°40.8 

301°58.5 

-21°29.8 

3 

248°58.3 

253°27.6 

-3°29.6 

180°16.5 

23°00.6 

345°08.8 

-22°40.8 

317°00.9 

-21°29.8 

4 

264°00.8 

268°27.2 

-3°28.5 

195° 17.2 

23°00.9 

0°11.3 

-22°40.8 

332°03.3 

-21°29.8 

5 

279°03.3 

283°26.9 

-3°27.4 

210°17.9 

23°01.1 

15°13.8 

-22°40.8 

347°05.7 

-21°29.8 

6 

294°05.7 

298°26.5 

-3°26.2 

225° 18.6 

23°01.4 

30°16.3 

-22°40.8 

2°08.1 

-21°29.8 

7 

309°08.2 

313°26.2 

-3°25.1 

240° 19.3 

23°01.6 

45°18.9 

-22°40.8 

17°10.5 

-21°29.8 

8 

324° 10.7 

328°25.9 

-3°23.9 

255°20.0 

23°01.9 

60°21.4 

-22°40.8 

32° 12.9 

-21°29.7 

9 

339°13.1 

343°25.5 

-3°22.8 

270°20.7 

23°02.1 

75°23.9 

-22°40.8 

47° 15.3 

-21°29.7 

10 

354°15.6 

358°25.2 

-3°21.6 

285°21.4 

23°02.4 

90°26.4 

-22°40.8 

62° 17.7 

-21°29.7 

11 

9° 18.1 

13°24.8 

-3°20.5 

300°22.1 

23°02.6 

105°28.9 

-22°40.8 

77°20.1 

-21°29.7 

12 

24°20.5 

28°24.5 

-3° 19.4 

315°22.8 

23°02.9 

120°31.4 

-22°40.8 

92°22.5 

-21°29.7 

13 

39°23.0 

43°24.2 

-3° 18.2 

330°23.5 

23°03.1 

135°33.9 

-22°40.8 

107°24.9 

-21°29.7 

14 

54°25.5 

58°23.8 

-3°17.1 

345° 24.2 

23°03.4 

150°36.4 

-22°40.7 

122°27.3 

-21°29.7 

15 

69°27.9 

73°23.5 

-3°15.9 

0°24.9 

23°03.6 

165°39.0 

-22°40.7 

137°29.7 

-21°29.7 

16 

84°30.4 

88°23.2 

-3° 14.8 

15°25.6 

23°03.8 

180°41.5 

-22°40.7 

152°32.1 

-21°29.7 

17 

99°32.8 

103°22.8 

-3°13.6 

30°26.3 

23°04.1 

195°44.0 

-22°40.7 

167°34.5 

-21°29.7 

18 

114°35.3 

118°22.5 

-3° 12.5 

45°27.0 

23°04.3 

210°46.5 

-22°40.7 

182°36.9 

-21°29.7 

19 

129°37.8 

133°22.1 

-3°11.3 

60°27.7 

23°04.6 

225°49.0 

-22°40.7 

197°39.4 

-21°29.7 

20 

144°40.2 

148°21.8 

-3° 10.2 

75°28.4 

23°04.8 

240°51.5 

-22°40.7 

212°41.8 

-21°29.7 

21 

159°42.7 

163°21.5 

-3°09.1 

90°29.1 

23°05.1 

255°54.0 

-22°40.7 

227°44.2 

-21°29.7 

22 

174° 45.2 

178°21.1 

-3°07.9 

105°29.8 

23°05.3 

270°56.6 

-22°40.7 

242°46.6 

-21°29.7 

23 

189°47.6 

193°20.8 

-3°06.8 

120°30.5 

23°05.6 

285°59.1 

-22°40.7 

257°49.0 

-21°29.6 

Mer.f 

ass.:10:22 

v-0.3 dl.l 

m-3.8 

v0.7 dO.3 ml.6 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

204° 50.1 

208°20.4 

-3 U 05.6 

135 u 31.2 

23 u 05.8 

301 u 01.6 

-22 u 40.7 

272°51.4 

-21 u 29.6 

1 

219°52.6 

223°20.1 

-3°04.5 

150°31.9 

23°06.0 

316°04.1 

-22°40.7 

287°53.8 

-21°29.6 

2 

234°55.0 

238° 19.8 

-3°03.3 

165°32.6 

23°06.3 

331°06.6 

-22°40.7 

302°56.2 

-21°29.6 

3 

249°57.5 

253° 19.4 

-3°02.2 

180°33.3 

23°06.5 

346°09.1 

-22°40.7 

317°58.6 

-21°29.6 

4 

264°59.9 

268°19.1 

-3°01.0 

195°34.0 

23°06.8 

1°11.7 

-22°40.7 

333°01.0 

-21°29.6 

5 

280°02.4 

283° 18.8 

-2°59.9 

210°34.7 

23°07.0 

16° 14.2 

-22°40.7 

348° 03.4 

-21°29.6 

6 

295°04.9 

298° 18.4 

-2°58.7 

225°35.4 

23°07.2 

31°16.7 

-22°40.7 

3°05.8 

-21°29.6 

7 

310°07.3 

313°18.1 

-2°57.6 

240°36.1 

23°07.5 

46°19.2 

-22°40.7 

18°08.2 

-21°29.6 

8 

325°09.8 

328° 17.7 

-2°56.4 

255°36.8 

23°07.7 

61°21.7 

-22°40.7 

33° 10.6 

-21°29.6 

9 

340° 12.3 

343° 17.4 

-2°55.3 

270°37.5 

23°08.0 

76°24.3 

-22°40.7 

48°13.1 

-21°29.6 

10 

355° 14.7 

358°17.1 

-2°54.1 

285°38.2 

23°08.2 

91°26.8 

-22°40.7 

63° 15.5 

-21°29.6 

11 

10°17.2 

13°16.7 

-2°53.0 

300°38.9 

23°08.4 

106°29.3 

-22°40.7 

78° 17.9 

-21°29.6 

12 

25°19.7 

28°16.4 

-2°51.9 

315°39.6 

23°08.7 

121°31.8 

-22°40.7 

93°20.3 

-21°29.6 

13 

40°22.1 

43°16.1 

-2°50.7 

330°40.3 

23°08.9 

136°34.3 

-22°40.7 

108°22.7 

-21°29.6 

14 

55°24.6 

58°15.7 

-2°49.6 

345°41.0 

23°09.2 

151°36.9 

-22°40.7 

123°25.1 

-21°29.6 

15 

70° 27.1 

73° 15.4 

-2°48.4 

0°41.7 

23°09.4 

166°39.4 

-22°40.7 

138°27.5 

-21°29.5 

16 

85°29.5 

88°15.1 

-2°47.3 

15°42.5 

23°09.6 

181°41.9 

-22°40.7 

153°29.9 

-21°29.5 

17 

100°32.0 

103° 14.7 

-2°46.1 

30°43.2 

23°09.9 

196°44.4 

-22°40.7 

168°32.3 

-21°29.5 

18 

115°34.4 

118° 14.4 

-2°45.0 

45°43.9 

23°10.1 

211°47.0 

-22°40.7 

183°34.7 

-21°29.5 

19 

130°36.9 

133° 14.0 

-2°43.8 

60°44.6 

23° 10.4 

226°49.5 

-22°40.7 

198°37.2 

-21°29.5 

20 

145°39.4 

148° 13.7 

-2°42.7 

75°45.3 

23° 10.6 

241°52.0 

-22°40.7 

213°39.6 

-21°29.5 

21 

160°41.8 

163° 13.4 

-2°41.5 

90°46.0 

23° 10.8 

256°54.5 

-22°40.7 

228°42.0 

-21°29.5 

22 

175°44.3 

178° 13.0 

-2°40.4 

105°46.7 

23°11.1 

271°57.1 

-22°40.7 

243° 44.4 

-21°29.5 

23 

190°46.8 

193° 12.7 

-2°39.2 

120°47.4 

23°11.3 

286°59.6 

-22°40.7 

258°46.8 

-21°29.5 


Mer.| 

ass.:10:18 

v-0.3 dl.l 

m-3.8 

v0.7 dO.2 ml.6 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

205°49.2 

208“ 12.4 

-2“38.1 

135 u 48.0 

23° 11.5 

302“02.1 

-22°40.7 

273°49.2 

-21°29.5 

1 

220°51.7 

223° 12.0 

-2°36.9 

150°48.7 

23°11.8 

317°04.6 

-22°40.7 

288°51.6 

-21°29.5 

2 

235°54.2 

238°11.7 

-2°35.8 

165°49.4 

23°12.0 

332°07.2 

-22°40.7 

303° 54.0 

-21°29.5 

3 

250°56.6 

253°11.4 

-2°34.6 

180°50.1 

23°12.2 

347°09.7 

-22°40.7 

318°56.4 

-21°29.5 

4 

265°59.1 

268°11.0 

-2°33.5 

195°50.8 

23°12.5 

2°12.2 

-22°40.7 

333°58.9 

-21°29.5 

5 

281°01.5 

283° 10.7 

-2°32.3 

210°51.5 

23° 12.7 

17° 14.7 

-22°40.7 

349°01.3 

-21°29.5 

6 

296°04.0 

298° 10.3 

-2°31.2 

225°52.2 

23°12.9 

32° 17.3 

-22°40.7 

4°03.7 

-21°29.5 

7 

311°06.5 

313°10.0 

-2°30.0 

240°52.9 

23°13.2 

47° 19.8 

-22°40.7 

19°06.1 

-21°29.5 

8 

326°08.9 

328°09.7 

-2°28.9 

255°53.6 

23° 13.4 

62°22.3 

-22°40.7 

34° 08.5 

-21°29.5 

9 

341° 11.4 

343°09.3 

-2°27.7 

270°54.3 

23° 13.6 

77°24.9 

-22°40.7 

49° 10.9 

-21°29.4 

10 

356°13.9 

358°09.0 

-2°26.6 

285°55.0 

23° 13.9 

92°27.4 

-22°40.7 

64° 13.3 

-21°29.4 

11 

11°16.3 

13°08.7 

-2°25.4 

300°55.7 

23°14.1 

107°29.9 

-22°40.7 

79° 15.8 

-21°29.4 

12 

26°18.8 

28°08.3 

-2°24.2 

315°56.4 

23° 14.3 

122°32.4 

-22°40.6 

94° 18.2 

-21°29.4 

13 

41°21.3 

43°08.0 

-2°23.1 

330°57.1 

23° 14.6 

137°35.0 

-22°40.6 

109°20.6 

-21°29.4 

14 

56°23.7 

58°07.7 

-2°21.9 

345°57.8 

23° 14.8 

152°37.5 

-22°40.6 

124°23.0 

-21°29.4 

15 

71°26.2 

73°07.3 

-2°20.8 

0°58.5 

23°15.0 

167°40.0 

-22°40.6 

139°25.4 

-21°29.4 

16 

86°28.7 

88°07.0 

-2°19.6 

15°59.2 

23°15.2 

182°42.6 

-22°40.6 

154°27.8 

-21°29.4 

17 

101°31.1 

103°06.7 

-2° 18.5 

30°59.9 

23°15.5 

197°45.1 

-22°40.6 

169°30.2 

-21°29.4 

18 

116°33.6 

118°06.3 

-2° 17.3 

46°00.6 

23°15.7 

212°47.6 

-22°40.6 

184°32.7 

-21°29.4 

19 

131°36.0 

133°06.0 

-2° 16.2 

61°01.3 

23°15.9 

227°50.2 

-22°40.6 

199°35.1 

-21°29.4 

20 

146°38.5 

148°05.7 

-2° 15.0 

76°02.0 

23°16.2 

242°52.7 

-22°40.6 

214°37.5 

-21°29.4 

21 

161°41.0 

163°05.3 

-2°13.9 

91°02.7 

23° 16.4 

257°55.2 

-22°40.6 

229°39.9 

-21°29.4 

22 

176°43.4 

178°05.0 

-2° 12.7 

106°03.4 

23°16.6 

272°57.8 

-22°40.6 

244°42.3 

-21°29.4 

23 

191°45.9 

193°04.7 

-2°11.6 

121°04.1 

23°16.8 

288°00.3 

-22°40.6 

259°44.7 

-21°29.4 

Mer.| 

ass.:10:15 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 


Stars 



SHA 

Dec 

Alpheratz 

357°39.7 

29°11.6 

Ankaa 

353° 12.2 

-42° 12.2 

Schedar 

349°36.6 

56°38.3 

Diphda 

348°52.1 

-17°53.1 

Achernar 

335° 24.4 

-57°08.5 

Hamal 

327°56.7 

23°33.0 

Polaris 

316°29.5 

89°20.7 

Akamar 

315°15.7 

-40° 14.0 

Menkar 

314°11.2 

4°09.6 

Mirfak 

308°35.1 

49°55.6 

Aldebaran 

290°45.1 

16°32.7 

Rigel 

281°08.4 

-8°11.1 

Capella 

280°28.9 

46°01.0 

Bellatrix 

278°27.9 

6°21.8 

Elnath 

278°07.8 

28°37.3 

Alnilam 

275°42.5 

-1° 11.7 

Betelgeuse 

270°57.2 

7°24.4 

Canopus 

263°54.6 

-52°42.8 

Sirius 

258°30.2 

-16°44.7 

Adara 

255°09.5 

-29°00.3 

Procyon 

244°55.5 

5°10.5 

Pollux 

243°22.8 

27°58.7 

Avior 

234° 16.3 

-59°34.6 

Suhail 

222°49.4 

-43°30.9 

Miaplacidus 

221°38.6 

-69°48.1 

Alphard 

217°52.1 

-8°44.7 

Regulus 

207°39.1 

11°52.3 

Dubhe 

193°46.3 

61°39.0 

Denebola 

182°29.3 

14°27.9 

Gienah 

175°47.9 

-17°39.0 

Acrux 

173°04.2 

-63° 12.4 

Gacrux 

171°55.9 

-57° 13.3 

Alioth 

166° 16.7 

55°51.4 

Spica 

158°26.8 

-11°15.7 

Alcaid 

152°55.3 

49°13.1 

Hadar 

148°41.6 

-60°27.8 

Menkent 

148°02.5 

-36°27.8 

Arcturus 

145°51.6 

19°05.2 

Rigil Kent. 

139°45.7 

-60°54.7 

Zubenelg. 

137°00.7 

-16°07.2 

Kochab 

137° 19.0 

74°04.6 

Alphecca 

126°07.3 

26°39.0 

Antares 

112°21.1 

-26°28.3 

Atria 

107° 19.0 

-69°03.4 

Sabik 

102°07.8 

-15°44.8 

Shaula 

96° 16.3 

-37°06.8 

Rasalhague 

96°02.6 

12°32.8 

Etamin 

90°44.1 

51°29.0 

Kaus Aust. 

83°38.4 

-34°22.3 

Vega 

80°36.2 

38°47.9 

Nunki 

75°53.3 

-26° 16.2 

Altair 

62°04.5 

8°55.0 

Peacock 

53°13.1 

-56°40.1 

Deneb 

49°28.9 

45°20.7 

Enif 

33°43.4 

9°57.6 

Alnair 

27°39.1 

-46°52.0 

Fomalhaut 

15°19.9 

-29°31.3 

Scheat 

13°49.8 

28° 10.9 

Markab 

13°34.7 

15°18.3 

2019/4/1 

SHA 

Mer.pass 

Venus 

4° 37.6 

10:06 

Mars 

291°23.4 

14:58 

Jupiter 

96°10.3 

03:59 

Saturn 

68°02.7 

05:51 

2019/4/1 

SHA 

Mer.pass 

Venus 

3°30.4 

10:07 

Mars 

290°41.1 

14:57 

Jupiter 

96°11.5 

03:55 

Saturn 

68°01.3 

05:48 

2019/4/1 

SHA 

Mer.pass 

Venus 

2°23.1 

10:07 

Mars 

289°58.8 

14:56 

Jupiter 

96°12.9 

03:51 

Saturn 

67° 60.0 

05:44 


Horizontal paralax 


Venus: 

0.1 

Mars: 

0.1 


72 



2019 April 16 to Apr. 18 


fue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

179°59.9 

9 U 56.5 

42 u 27.7 

8.1 

ll u 48.7 

-11.7 

60.1 

1 

195°00.1 

9°57.4 

56°54.8 

8.2 

11°37.0 

-11.8 

60.1 

2 

210°00.2 

9°58.3 

71°22.0 

8.2 

11°25.1 

-11.9 

60.1 

3 

225°00.4 

9°59.2 

85°49.2 

8.2 

11°13.2 

-12.0 

60.1 

4 

240° 00.5 

10°00.1 

100° 16.4 

8.3 

11°01.2 

-12.0 

60.1 

5 

255°00.7 

10°01.0 

114°43.7 

8.3 

10°49.1 

-12.1 

60.2 

6 

270°00.8 

10°01.8 

129°11.1 

8.3 

10°37.0 

-12.2 

60.2 

7 

285°01.0 

10°02.7 

143°38.4 

8.4 

10°24.8 

-12.2 

60.2 

8 

300°01.1 

10°03.6 

158°05.8 

8.4 

10°12.5 

-12.3 

60.2 

9 

315°01.3 

10°04.5 

172°33.3 

8.5 

10°00.2 

-12.4 

60.2 

10 

330°01.4 

10°05.4 

187°00.8 

8.5 

9°47.8 

-12.4 

60.2 

11 

345°01.6 

10°06.3 

201°28.3 

8.5 

9°35.3 

-12.5 

60.2 

12 

0°01.7 

10°07.2 

215°55.8 

8.6 

9°22.8 

-12.6 

60.2 

13 

15°01.9 

10°08.1 

230°23.4 

8.6 

9°10.2 

-12.6 

60.2 

14 

30°02.0 

10°08.9 

244°51.0 

8.6 

8°57.6 

-12.7 

60.2 

15 

45°02.2 

10°09.8 

259°18.7 

8.7 

8°44.9 

-12.7 

60.2 

16 

60°02.3 

10°10.7 

273°46.4 

8.7 

8°32.1 

-12.8 

60.2 

17 

75°02.5 

10°11.6 

288° 14.1 

8.7 

8°19.3 

-12.8 

60.2 

18 

90°02.6 

10°12.5 

302°41.9 

8.8 

8°06.5 

-12.9 

60.2 

19 

105°02.8 

10° 13.4 

317°09.6 

8.8 

7°53.6 

-12.9 

60.2 

20 

120°02.9 

10°14.3 

331°37.5 

8.8 

7°40.6 

-13.0 

60.2 

21 

135°03.1 

10°15.1 

346°05.3 

8.9 

7°27.6 

-13.0 

60.2 

22 

150°03.2 

10°16.0 

0°33.2 

8.9 

7° 14.6 

-13.1 

60.2 

23 

165°03.4 

10°16.9 

15°01.1 

8.9 

7°01.5 

-13.1 

60.2 


SD. —15.9 

d—0.9 

S.D.—16.4 


GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

180°03.5 

10° 17.8 

29°29.1 

9.0 

6°48.3 

-13.2 

60.2 

195°03.6 

10°18.7 

43°57.1 

9.0 

6°35.1 

-13.2 

60.2 

210°03.8 

10°19.6 

58°25.1 

9.0 

6°21.9 

-13.2 

60.2 

225°03.9 

10°20.4 

72°53.1 

9.1 

6°08.7 

-13.3 

60.2 

240° 04.1 

10°21.3 

87°21.2 

9.1 

5°55.4 

-13.3 

60.2 

255°04.2 

10°22.2 

101°49.3 

9.1 

5°42.0 

-13.3 

60.2 

270° 04.4 

10°23.1 

116°17.4 

9.1 

5°28.7 

-13.4 

60.2 

285° 04.5 

10°24.0 

130°45.5 

9.2 

5°15.3 

-13.4 

60.2 

300° 04.7 

10°24.8 

145° 13.7 

9.2 

5°01.8 

-13.4 

60.2 

315°04.8 

10°25.7 

159°41.9 

9.2 

4°48.4 

-13.5 

60.2 

330°05.0 

10°26.6 

174° 10.1 

9.2 

4°34.9 

-13.5 

60.2 

345° 05.1 

10°27.5 

188°38.4 

9.3 

4°21.4 

-13.5 

60.2 

0°05.2 

10°28.4 

203° 06.7 

9.3 

4°07.8 

-13.5 

60.2 

15°05.4 

10°29.2 

217°35.0 

9.3 

3°54.3 

-13.6 

60.2 

30°05.5 

10°30.1 

232°03.3 

9.3 

3°40.7 

-13.6 

60.2 

45°05.7 

10°31.0 

246°31.6 

9.4 

3°27.1 

-13.6 

60.1 

60°05.8 

10°31.9 

261°00.0 

9.4 

3°13.5 

-13.6 

60.1 

75°06.0 

10°32.8 

275°28.4 

9.4 

2°59.8 

-13.6 

60.1 

90°06.1 

10°33.6 

289°56.8 

9.4 

2°46.2 

-13.7 

60.1 

105°06.3 

10°34.5 

304°25.2 

9.4 

2°32.5 

-13.7 

60.1 

120°06.4 

10°35.4 

318°53.7 

9.5 

2°18.8 

-13.7 

60.1 

135°06.5 

10°36.3 

333°22.2 

9.5 

2°05.1 

-13.7 

60.1 

150°06.7 

10°37.1 

347°50.6 

9.5 

1°51.4 

-13.7 

60.1 

165°06.8 

10°38.0 

2° 19.1 

9.5 

1°37.7 

-13.7 

60.1 

SD.=15.9 

d—0.9 

S.D.—16.4 


GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

180°07.0 

10°38.9 

16°47.7 

9.5 

1' 24.0 

-13.7 

60.1 

195°07.1 

10°39.8 

31° 16.2 

9.5 

1° 10.3 

-13.7 

60.1 

210°07.3 

10°40.6 

45°44.8 

9.6 

0°56.6 

-13.7 

60.1 

225°07.4 

10°41.5 

60°13.3 

9.6 

0°42.9 

-13.7 

60.0 

240°07.5 

10°42.4 

74°41.9 

9.6 

0°29.1 

-13.7 

60.0 

255°07.7 

10°43.3 

89°10.5 

9.6 

0°15.4 

-13.7 

60.0 

270°07.8 

10°44.1 

103° 39.1 

9.6 

0°01.7 

-13.7 

60.0 

285°08.0 

10°45.0 

118°07.8 

9.6 

-0°12.0 

-13.7 

60.0 

300° 08.1 

10°45.9 

132°36.4 

9.6 

-0°25.7 

-13.7 

60.0 

315°08.3 

10°46.8 

147°05.0 

9.7 

-0°39.4 

-13.7 

60.0 

330°08.4 

10°47.6 

161°33.7 

9.7 

-0°53.1 

-13.7 

60.0 

345° 08.5 

10°48.5 

176°02.4 

9.7 

-1°06.8 

-13.7 

59.9 

0°08.7 

10°49.4 

190°31.1 

9.7 

-1°20.5 

-13.7 

59.9 

15°08.8 

10°50.3 

204° 59.8 

9.7 

-1°34.1 

-13.6 

59.9 

30°09.0 

10°51.1 

219°28.5 

9.7 

-1°47.8 

-13.6 

59.9 

45° 09.1 

10°52.0 

233°57.2 

9.7 

-2°01.4 

-13.6 

59.9 

60°09.2 

10°52.9 

248°25.9 

9.7 

-2°15.0 

-13.6 

59.9 

75°09.4 

10°53.7 

262°54.6 

9.7 

-2°28.6 

-13.6 

59.8 

90°09.5 

10°54.6 

277°23.3 

9.7 

-2°42.1 

-13.6 

59.8 

105°09.7 

10°55.5 

291°52.1 

9.7 

-2°55.7 

-13.5 

59.8 

120°09.8 

10°56.3 

306° 20.8 

9.7 

-3°09.2 

-13.5 

59.8 

135°09.9 

10°57.2 

320°49.5 

9.7 

-3°22.7 

-13.5 

59.8 

150°10.1 

10°58.1 

335° 18.3 

9.8 

-3°36.1 

-13.5 

59.8 

165°10.2 

10°59.0 

349°47.0 

9.8 

-3°49.6 

-13.4 

59.7 

SD.—15.9 

d=0.9 

S.D.—16.4 




Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 


01:41 

03:29 

20:34 

22:28 


70 


02:23 

03:48 

20:15 

21:42 


68 


02:50 

04:02 

20:00 

21:13 


66 

01:27 

03:11 

04:14 

19:48 

20:51 

22:41 

64 

02:04 

03:27 

04:23 

19:38 

20:35 

21:60 

62 

02:30 

03:41 

04:32 

19:30 

20:21 

21:33 

60 

02:49 

03:52 

04:39 

19:22 

20:09 

21:13 

58 

03:05 

04:02 

04:45 

19:16 

19:60 

20:57 

56 

03:18 

04:10 

04:50 

19:10 

19:51 

20:43 

54 

03:29 

04:17 

04:55 

19:05 

19:43 

20:32 

52 

03:39 

04:24 

04:60 

19:01 

19:37 

20:22 

50 

03:47 

04:30 

05:04 

18:56 

19:31 

20:14 

45 

04:05 

04:42 

05:13 

18:47 

19:18 

19:56 

40 

04:18 

04:52 

05:20 

18:40 

19:08 

19:42 

35 

04:29 

04:60 

05:26 

18:34 

18:60 

19:31 

30 

04:38 

05:07 

05:32 

18:28 

18:53 

19:22 

20 

04:52 

05:18 

05:41 

18:19 

18:41 

19:08 

10 

05:03 

05:27 

05:49 

18:11 

18:32 

18:57 

0 

05:11 

05:35 

05:56 

18:03 

18:24 

18:48 

-10 

05:18 

05:42 

06:04 

17:55 

18:17 

18:41 

-20 

05:23 

05:49 

06:11 

17:48 

18:10 

18:36 

-30 

05:28 

05:56 

06:20 

17:39 

18:03 

18:31 

-35 

05:30 

05:59 

06:25 

17:34 

17:59 

18:29 

-40 

05:32 

06:03 

06:31 

17:28 

17:56 

18:27 

-45 

05:33 

06:07 

06:37 

17:22 

17:51 

18:25 

-50 

05:34 

06:12 

06:45 

17:14 

17:47 

18:24 

-52 

05:35 

06:14 

06:48 

17:10 

17:44 

18:24 

-54 

05:35 

06:16 

06:52 

17:06 

17:42 

18:23 

-56 

05:35 

06:18 

06:57 

17:02 

17:40 

18:23 

-58 

05:35 

06:21 

07:01 

16:57 

17:37 

18:23 

-60 

05:36 

06:24 

07:07 

16:51 

17:34 

18:23 




Moonrise 



Moonset 


Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

72 

13:46 

15:58 

18:06 

05:42 

05:22 

05:04 

70 

14:00 

16:02 

18:02 

05:25 

05:14 

05:04 

68 

14:11 

16:06 

17:59 

05:12 

05:08 

05:04 

66 

14:21 

16:09 

17:56 

05:01 

05:03 

05:04 

64 

14:29 

16:12 

17:54 

04:52 

04:58 

05:04 

62 

14:35 

16:14 

17:52 

04:44 

04:55 

05:04 

60 

14:41 

16:16 

17:50 

04:37 

04:51 

05:04 

58 

14:46 

16:18 

17:48 

04:31 

04:48 

05:04 

56 

14:51 

16:19 

17:47 

04:25 

04:45 

05:04 

54 

14:55 

16:20 

17:46 

04:20 

04:43 

05:04 

52 

14:58 

16:22 

17:44 

04:16 

04:41 

05:04 

50 

15:02 

16:23 

17:43 

04:12 

04:39 

05:04 

45 

15:09 

16:25 

17:41 

04:03 

04:34 

05:03 

40 

15:15 

16:27 

17:39 

03:56 

04:30 

05:03 

35 

15:20 

16:29 

17:38 

03:49 

04:27 

05:03 

30 

15:24 

16:31 

17:36 

03:43 

04:24 

05:03 

20 

15:32 

16:33 

17:34 

03:34 

04:19 

05:03 

10 

15:39 

16:36 

17:32 

03:25 

04:15 

05:03 

0 

15:45 

16:38 

17:30 

03:17 

04:10 

05:03 

-10 

15:51 

16:40 

17:28 

03:08 

04:06 

05:03 

-20 

15:58 

16:43 

17:26 

02:59 

04:01 

05:02 

-30 

16:06 

16:45 

17:24 

02:49 

03:56 

05:02 

-35 

16:10 

16:47 

17:23 

02:43 

03:53 

05:02 

-40 

16:15 

16:49 

17:21 

02:36 

03:49 

05:02 

-45 

16:21 

16:51 

17:20 

02:28 

03:45 

05:01 

-50 

16:28 

16:53 

17:18 

02:19 

03:40 

05:01 

-52 

16:31 

16:54 

17:17 

02:14 

03:38 

05:01 

-54 

16:34 

16:56 

17:16 

02:09 

03:35 

05:01 

-56 

16:38 

16:57 

17:15 

02:04 

03:32 

05:01 

-58 

16:42 

16:59 

17:14 

01:58 

03:29 

05:00 

-60 

16:47 

17:00 

17:13 

01:51 

03:26 

05:00 


Sun 

Eqn.of Time 
00 h 12 h 

00:00 00:07 

00:14 00:21 

00:28 00:35 


Moon 

Mer.Pass. Age 

Upper Lower 

21:57 09730 11(88%) 

22:50 10:24 12(95%) 

23:42 11:16 13(99%) 


April 19, 20 ,21 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

206°48.4 

208°04.3 

-2°10.4 

136°04.8 

23°17.1 

303° 02.8 

-22°40.6 

274°47.1 

-21°29.4 

Alpheratz 

357°39.7 

29°11.5 

1 

221°50.8 

223°04.0 

-2°09.3 

151°05.5 

23° 17.3 

318°05.4 

-22°40.6 

289°49.6 

-21°29.4 

Ankaa 

353° 12.2 

-42° 12.2 

2 

236°53.3 

238°03.7 

-2°08.1 

166°06.2 

23° 17.5 

333°07.9 

-22°40.6 

304°52.0 

-21°29.4 

Schedar 

349°36.6 

56°38.3 

3 

251°55.8 

253°03.3 

-2°06.9 

181°06.9 

23°17.8 

348° 10.4 

-22°40.6 

319°54.4 

-21°29.4 

Diphda 

348°52.1 

-17°53.1 

4 

266°58.2 

268°03.0 

-2°05.8 

196°07.6 

23° 18.0 

3° 13.0 

-22°40.6 

334°56.8 

-21°29.3 

Achernar 

335° 24.4 

-57°08.5 

5 

282°00.7 

283°02.7 

-2°04.6 

211°08.3 

23° 18.2 

18° 15.5 

-22°40.6 

349°59.2 

-21°29.3 

Hamal 

327°56.7 

23°33.0 

6 

297°03.1 

298°02.3 

-2°03.5 

226°09.0 

23° 18.4 

33° 18.0 

-22°40.6 

5°01.6 

-21°29.3 

Polaris 

316°29.9 

89°20.7 

7 

312°05.6 

313°02.0 

-2°02.3 

241°09.7 

23° 18.7 

48°20.6 

-22°40.6 

20°04.1 

-21°29.3 

Akamar 

315°15.7 

-40° 14.0 

8 

327°08.1 

328°01.7 

-2°01.2 

256° 10.4 

23° 18.9 

63°23.1 

-22°40.6 

35°06.5 

-21°29.3 

Menkar 

314°11.2 

4°09.6 

9 

342° 10.5 

343°01.3 

-2°00.0 

271°11.1 

23°19.1 

78°25.6 

-22°40.6 

50°08.9 

-21°29.3 

Mirfak 

308°35.1 

49°55.6 

10 

357° 13.0 

358°01.0 

-1°58.9 

286°11.8 

23° 19.3 

93°28.2 

-22°40.6 

65°11.3 

-21°29.3 

Aldebaran 

290°45.1 

16°32.7 

11 

12° 15.5 

13°00.7 

-1°57.7 

301°12.5 

23° 19.6 

108°30.7 

-22°40.6 

80° 13.7 

-21°29.3 

Rigel 

281°08.5 

-8°11.1 

12 

27° 17.9 

28°00.3 

-1°56.6 

316°13.2 

23° 19.8 

123°33.3 

-22°40.6 

95°16.1 

-21°29.3 

Capella 

280°28.9 

46°01.0 

13 

42°20.4 

42°60.0 

-1°55.4 

331°13.9 

23°20.0 

138°35.8 

-22°40.6 

110°18.6 

-21°29.3 

Bellatrix 

278°28.0 

6°21.8 

14 

57°22.9 

57°59.7 

-1°54.2 

346° 14.6 

23°20.2 

153°38.3 

-22°40.6 

125°21.0 

-21°29.3 

Elnath 

278°07.8 

28°37.3 

15 

72°25.3 

72°59.3 

-1°53.1 

1°15.3 

23°20.4 

168°40.9 

-22°40.6 

140°23.4 

-21°29.3 

Alnilam 

275°42.5 

-1°11.6 

16 

87°27.8 

87°59.0 

-1°51.9 

16°16.0 

23°20.7 

183°43.4 

-22°40.6 

155°25.8 

-21°29.3 

Betelgeuse 

270°57.2 

7°24.4 

17 

102°30.3 

102°58.7 

-1°50.8 

31°16.7 

23°20.9 

198°45.9 

-22°40.6 

170°28.2 

-21°29.3 

Canopus 

263°54.6 

-52°42.8 

18 

117°32.7 

117°58.3 

-1°49.6 

46° 17.4 

23°21.1 

213°48.5 

-22°40.6 

185°30.7 

-21°29.3 

Sirius 

258°30.3 

-16°44.7 

19 

132°35.2 

132°58.0 

-1°48.5 

61°18.1 

23°21.3 

228°51.0 

-22°40.6 

200°33.1 

-21°29.3 

Adara 

255°09.5 

-29°00.2 

20 

147°37.6 

147°57.7 

-1°47.3 

76° 18.8 

23°21.6 

243°53.6 

-22°40.6 

215°35.5 

-21°29.3 

Procyon 

244°55.5 

5°10.5 

21 

162°40.1 

162°57.3 

-1°46.1 

91°19.5 

23°21.8 

258° 56.1 

-22°40.6 

230°37.9 

-21°29.3 

Pollux 

243°22.8 

27°58.7 

22 

177°42.6 

177°57.0 

-1°45.0 

106°20.2 

23°22.0 

273° 58.7 

-22°40.6 

245°40.3 

-21°29.3 

Avior 

234° 16.4 

-59°34.6 

23 

192°45.0 

192°56.7 

-1°43.8 

121°20.9 

23°22.2 

289°01.2 

-22°40.6 

260°42.8 

-21°29.3 

Suhail 

222°49.4 

-43°30.9 

Mer.| 

pass.:10:ll 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 

Miaplacidus 

221°38.6 

-69°48.1 


Alphard 

217°52.1 

-8°44.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 











n 11 Kiio 


fil ° OQ A 

0 

207 u 47.5 

207 u 56.3 

-1°42.7 

136 u 21.6 

23 u 22.4 

304 u 03.7 

-22 u 40.6 

275 u 45.2 

-21 u 29.3 

uuDne 

±yo ‘to.o 

ionOono 

oi oy.u 

1 A O A "7 A 

1 

222°50.0 

222°56.0 

-1°41.5 

151°22.3 

23°22.6 

319°06.3 

-22°40.5 

290°47.6 

-21°29.2 

Denebola 

182 zy.J 

14 2.1. y 

2 

237°52.4 

237°55.7 

-1°40.4 

166°23.0 

23°22.9 

334° 08.8 

-22°40.5 

305°50.0 

-21°29.2 

Gienah 

175°47.9 

1 700 A A A 

-17°39.0 

3 

252°54.9 

252°55.3 

-1°39.2 

181°23.7 

23°23.1 

349° 11.4 

-22°40.5 

320°52.4 

-21°29.2 

Acrux 

I/O U4.2 

-63° 12.4 

4 

267°57.4 

267°55.0 

-1°38.0 

196°24.4 

23°23.3 

4° 13.9 

-22°40.5 

335°54.9 

-21°29.2 

Gacrux 

171°55.9 

-57° 13.3 

5 

282°59.8 

282°54.7 

-1°36.9 

211°25.1 

23°23.5 

19° 16.5 

-22°40.5 

350°57.3 

-21°29.2 

Alioth 

166° 16.7 

55°51.4 

6 

298°02.3 

297°54.3 

-1°35.7 

226°25.8 

23°23.7 

34° 19.0 

-22°40.5 

5°59.7 

-21°29.2 

Spica 

158°26.8 

1rnOrrO 

-11°15.7 

7 

313°04.8 

312°54.0 

-1°34.6 

241°26.4 

23°24.0 

49°21.5 

-22°40.5 

21°02.1 

-21°29.2 

Alcaid 

152 ob.o 

49° 13.1 

8 

328°07.2 

327°53.7 

-1°33.4 

256°27.1 

23°24.2 

64° 24.1 

-22°40.5 

36°04.5 

-21°29.2 

Hadar 

148°41.6 

1 A O O A A i- 

-60°27.8 

OCO A“7 O 

9 

343°09.7 

342°53.4 

-1°32.2 

271°27.8 

23° 24.4 

79°26.6 

-22°40.5 

51°07.0 

-21°29.2 

Menkent 

148 02.5 

-36 27.8 

1 aO AC A 

10 

358°12.1 

357°53.0 

-1°31.1 

286°28.5 

23°24.6 

94°29.2 

-22°40.5 

66°09.4 

-21°29.2 

Arcturus 

145°51.6 

iy U5.z 

11 

13° 14.6 

12°52.7 

-1°29.9 

301°29.2 

23° 24.8 

109°31.7 

-22°40.5 

81°11.8 

-21°29.2 

Rigil Kent. 

139°45.7 

-60° 54.7 

12 

28°17.1 

27°52.4 

-1°28.8 

316°29.9 

23°25.0 

124° 34.3 

-22°40.5 

96° 14.2 

-21°29.2 

Zubenelg. 

137°00.7 

-16°07.2 

13 

43°19.5 

42°52.0 

-1°27.6 

331°30.6 

23°25.2 

139°36.8 

-22°40.5 

111°16.7 

-21°29.2 

Kochab 

137°18.9 

i ocO r\~7 o 

74° 04.6 

AC O O A A 

14 

58°22.0 

57°51.7 

-1°26.4 

346°31.3 

23°25.5 

154° 39.4 

-22°40.5 

126°19.1 

-21°29.2 

Alphecca 

126 07.3 

i i no m i 

26 39.0 

acOaoo 

15 

73°24.5 

72°51.4 

-1°25.3 

1°32.0 

23°25.7 

169°41.9 

-22°40.5 

141°21.5 

-21°29.2 

Antares 

112 21.1 

-26 28.3 

16 

88°26.9 

87°51.0 

-1°24.1 

16°32.7 

23°25.9 

184°44.5 

-22°40.5 

156°23.9 

-21°29.2 

Atria 

107°19.0 

1 no O A"7 o 

-69°03.4 

1 C O A A O 

17 

103°29.4 

102°50.7 

-1°23.0 

31°33.4 

23°26.1 

199°47.0 

-22°40.5 

171°26.3 

-21°29.2 

Sa bi k 

102 U/.8 

-15 44.8 

070AC O 

18 

118°31.9 

117°50.4 

-1°21.8 

46° 34.1 

23°26.3 

214°49.6 

-22°40.5 

186°28.8 

-21°29.2 

Shaula 

96° 16.3 

r\ /- O A A C 

-37 06.8 

1 A O A A O 

19 

133°34.3 

132°50.0 

-1°20.7 

61°34.8 

23°26.5 

229°52.1 

-22°40.5 

201°31.2 

-21°29.2 

Rasalhague 

96 02.6 

AAO a a a 

12 32.8 

ri O AA A 

20 

148°36.8 

147°49.7 

-1°19.5 

76°35.5 

23°26.7 

244° 54.6 

-22°40.5 

216°33.6 

-21°29.2 

Eta min 

yU 44.U 

51 29.U 

21 

163°39.2 

162°49.4 

-1°18.3 

91°36.2 

23°27.0 

259°57.2 

-22°40.5 

231°36.0 

-21°29.2 

Kaus Aust. 

83°38.4 

OAOOC a 

-34°22.3 

ooo 47 A 

22 

178°41.7 

177°49.0 

-1°17.2 

106°36.9 

23°27.2 

274° 59.7 

-22°40.5 

246°38.5 

-21°29.2 

Vega 

80 36.2 

38 4/.9 

23 

193°44.2 

192°48.7 

-1°16.0 

121°37.6 

23°27.4 

290°02.3 

-22°40.5 

261°40.9 

-21°29.2 

Nunki 

Altair 

75°53.3 

62°04.4 

-26° 16.2 
8°55.0 

Mer.| 

pass.:10:07 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.5 dO.O 

m-2.2 

v2.4 dO.O m0.5 

Peacock 

53°13.1 

-56°40.1 





















Deneb 

49°28.9 

45°20.7 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.4 

9°57.6 

0 

208°46.6 

207 u 48.4 

-1°14.8 

136 u 38.3 

23 u 27.6 

305“04.8 

-22 u 40.5 

276°43.3 

-21 u 29.1 

Alnair 

27°39.0 

-46°51.9 

1 

223°49.1 

222°48.1 

-1°13.7 

151°39.0 

23°27.8 

320°07.4 

-22°40.5 

291°45.7 

-21°29.1 

Fomalhaut 

15°19.9 

-29°31.2 

2 

238°51.6 

237°47.7 

-1°12.5 

166°39.7 

23°28.0 

335°09.9 

-22°40.5 

306°48.2 

-21°29.1 

Scheat 

13°49.8 

28° 10.9 

3 

253°54.0 

252°47.4 

-1° 11.4 

181°40.4 

23°28.2 

350° 12.5 

-22°40.5 

321°50.6 

-21°29.1 

Markab 

13°34.6 

15°18.3 

4 

268°56.5 

267°47.1 

-1°10.2 

196°41.1 

23°28.4 

5°15.1 

-22°40.5 

336°53.0 

-21°29.1 

2019/4/1 

SHA 

Mer.pass 

5 

283°59.0 

282°46.7 

-1°09.0 

211°41.8 

23°28.6 

20°17.6 

-22°40.5 

351°55.4 

-21°29.1 


1°16.0 

10:08 

6 

299°01.4 

297°46.4 

-1°07.9 

226°42.5 

23°28.9 

35°20.2 

-22°40.5 

6°57.9 

-21°29.1 

Mars 

289° 16.5 

14:55 

7 

314°03.9 

312°46.1 

-1°06.7 

241°43.2 

23°29.1 

50°22.7 

-22°40.5 

22°00.3 

-21°29.1 

J u piter 

96° 14.5 

03:47 

8 

329°06.4 

327°45.7 

-1°05.6 

256°43.8 

23°29.3 

65°25.3 

-22°40.5 

37°02.7 

-21°29.1 

Saturn 

67°58.8 

05:40 

9 

344°08.8 

342°45.4 

-1°04.4 

271°44.5 

23°29.5 

80°27.8 

-22°40.4 

52°05.1 

-21°29.1 




10 

359° 11.3 

357°45.1 

-1°03.2 

286°45.2 

23°29.7 

95°30.4 

-22°40.4 

67°07.6 

-21°29.1 

2019/4/2 

SHA 

Mer.pass 

11 

14° 13.7 

12°44.7 

-1°02.1 

301°45.9 

23°29.9 

110°32.9 

-22°40.4 

82°10.0 

-21°29.1 

Venus 

0°08.8 

10:08 

12 

29°16.2 

27°44.4 

-1°00.9 

316°46.6 

23°30.1 

125°35.5 

-22°40.4 

97°12.4 

-21°29.1 

Mars 

288° 34.1 

14:54 

13 

44° 18.7 

42°44.1 

-0°59.8 

331°47.3 

23°30.3 

140°38.0 

-22°40.4 

112°14.8 

-21°29.1 

Jupiter 

96°16.2 

03:43 

14 

59°21.1 

57°43.8 

-0°58.6 

346°48.0 

23°30.5 

155°40.6 

-22°40.4 

127° 17.3 

-21°29.1 

Saturn 

67°57.7 

05:36 

15 

74°23.6 

72°43.4 

-0°57.4 

1°48.7 

23°30.7 

170°43.1 

-22°40.4 

142° 19.7 

-21°29.1 

2019/4/2 

SHA 

Mer.pass 

16 

89°26.1 

87°43.1 

-0°56.3 

16°49.4 

23°30.9 

185°45.7 

-22°40.4 

157°22.1 

-21°29.1 

Venus 

359°01.7 

10:09 

17 

104°28.5 

102°42.8 

-0°55.1 

31°50.1 

23°31.1 

200°48.3 

-22°40.4 

172°24.6 

-21°29.1 

Mars 

287°51.6 

14:53 

18 

119°31.0 

117°42.4 

-0°53.9 

46°50.8 

23°31.3 

215°50.8 

-22°40.4 

187°27.0 

-21°29.1 

Jupiter 

96°18.2 

03:39 

19 

134°33.5 

132°42.1 

-0°52.8 

61°51.5 

23°31.5 

230°53.4 

-22°40.4 

202°29.4 

-21°29.1 

Saturn 

67°56.7 

05:32 

20 

149°35.9 

147°41.8 

-0°51.6 

76°52.2 

23°31.7 

245°55.9 

-22°40.4 

217°31.8 

-21°29.1 

I Horizontal oaralax 


21 

164°38.4 

162°41.4 

-0°50.5 

91°52.9 

23°32.0 

260°58.5 

-22°40.4 

232°34.3 

-21°29.1 


r 

Venus; 

0.1 

22 

179°40.9 

177°41.1 

-0°49.3 

106°53.6 

23°32.2 

276°01.0 

-22°40.4 

247°36.7 

-21°29.1 


Mars: 

0.1 

23 

194°43.3 

192°40.8 

-0°48.1 

121°54.3 

23°32.4 

291°03.6 

-22°40.4 

262°39.1 

-21°29.1 




Mer.| 

pass.:10:03 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.6 dO.O 

m-2.2 

v2.4 dO.O m0.5 
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2019 April 19 to Apr. 21 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

180 u 10.4 

10 u 59.8 

4 U 15.8 

9.8 

-4 U 03.0 

-13.4 

59.7 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°10.5 

11°00.7 

18°44.6 

9.8 

-4° 16.4 

-13.4 

59.7 

72 

— 

01:02 

03:11 

20:51 

23:14 

— 

2 

210°10.6 

11°01.6 

33° 13.3 

9.8 

-4°29.7 

-13.3 

59.7 

70 

— 

01:60 

03:32 

20:29 

22:05 

— 

3 

225°10.8 

11°02.4 

47° 42.1 

9.8 

-4°43.0 

-13.3 

59.7 

68 

— 

02:33 

03:49 

20:12 

21:30 

— 

4 

240° 10.9 

11°03.3 

62° 10.8 

9.8 

-4°56.3 

-13.3 

59.6 

66 

00:53 

02:57 

04:02 

19:59 

21:05 

23:21 

5 

255°11.0 

11°04.2 

76° 39.6 

9.8 

-5°09.5 

-13.2 

59.6 

64 

01:45 

03:15 

04:13 

19:47 

20:46 

22:19 

6 

270°11.2 

11°05.0 

91°08.4 

9.8 

-5°22.7 

-13.2 

59.6 

62 

02:15 

03:30 

04:22 

19:38 

20:31 

21:47 

7 

285°11.3 

11°05.9 

105°37.1 

9.8 

-5°35.9 

-13.1 

59.6 

60 

02:37 

03:42 

04:30 

19:30 

20:18 

21:25 

8 

300°11.5 

11°06.8 

120°05.9 

9.8 

-5°49.0 

-13.1 

59.6 

58 

02:54 

03:53 

04:37 

19:23 

20:07 

21:07 

9 

315°11.6 

11°07.6 

134°34.7 

9.8 

-6°02.1 

-13.1 

59.5 

56 

03:08 

04:02 

04:43 

19:16 

19:58 

20:52 

10 

330°11.7 

11°08.5 

149° 03.4 

9.8 

-6°15.1 

-13.0 

59.5 

54 

03:20 

04:10 

04:49 

19:11 

19:50 

20:39 

11 

345°11.9 

11°09.4 

163°32.2 

9.8 

-6°28.1 

-13.0 

59.5 

52 

03:31 

04:17 

04:53 

19:06 

19:42 

20:29 

12 

0°12.0 

11°10.2 

178° 00.9 

9.8 

-6°41.0 

-12.9 

59.5 

50 

03:40 

04:23 

04:58 

19:01 

19:36 

20:19 

13 

15°12.1 

11°11.1 

192°29.7 

9.7 

-6°53.9 

-12.9 

59.4 

45 

03:59 

04:36 

05:08 

18:51 

19:22 

20:00 

14 

30° 12.3 

11°11.9 

206°58.4 

9.7 

-7°06.8 

-12.8 

59.4 

40 

04:13 

04:47 

05:16 

18:43 

19:12 

19:46 

15 

45° 12.4 

11° 12.8 

221°27.2 

9.7 

-7°19.6 

-12.8 

59.4 

35 

04:25 

04:56 

05:22 

18:36 

19:03 

19:34 

16 

60° 12.5 

11°13.7 

235°55.9 

9.7 

-7°32.3 

-12.7 

59.4 

30 

04:34 

05:04 

05:28 

18:30 

18:55 

19:24 

17 

75° 12.7 

11°14.5 

250°24.6 

9.7 

-7°45.0 

-12.7 

59.4 

20 

04:49 

05:16 

05:39 

18:20 

18:42 

19:09 

18 

90°12.8 

11°15.4 

264° 53.4 

9.7 

-7°57.6 

-12.6 

59.3 

10 

05:01 

05:26 

05:47 

18:11 

18:32 

18:57 

19 

105°13.0 

11°16.3 

279°22.1 

9.7 

-8°10.2 

-12.5 

59.3 

0 

05:10 

05:35 

05:56 

18:02 

18:23 

18:48 

20 

120°13.1 

11° 17.1 

293° 50.8 

9.7 

-8°22.7 

-12.5 

59.3 

-10 

05:18 

05:42 

06:04 

17:54 

18:15 

18:40 

21 

135°13.2 

11°18.0 

308° 19.5 

9.7 

-8°35.2 

-12.4 

59.2 

-20 

05:24 

05:50 

06:12 

17:45 

18:08 

18:34 

22 

150° 13.4 

11°18.8 

322°48.2 

9.7 

-8°47.6 

-12.4 

59.2 

-30 

05:30 

05:58 

06:22 

17:36 

17:60 

18:28 

23 

165° 13.5 

11°19.7 

337° 16.9 

9.7 

-8°59.9 

-12.3 

59.2 

-35 

05:32 

06:02 

06:27 

17:30 

17:56 

18:25 


SD. —15.9 

d—0.9 

S.D.—16.3 

-40 

05:34 

06:06 

06:34 

17:24 

17:51 

18:23 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:37 

05:39 

05:39 

05:40 

05:41 

05:41 

05:42 

06:11 

06:16 

06:19 

06:21 

06:24 

06:27 

06:31 

06:41 

06:49 

06:53 

06:58 

07:03 

07:08 

07:14 

17:16 

17:08 

17:04 

16:59 

16:55 

16:49 

16:43 

17:46 

17:41 

17:38 

17:36 

17:33 

17:30 

17:26 

18:21 

18:19 

18:18 

18:17 

18:16 

18:15 

18:15 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

180°13.6 
195°13.8 
210°13.9 
225° 14.0 
240° 14.2 

11°20.6 

11°21.4 

11°22.3 

11°23.1 

11°24.0 

351°45.6 

6° 14.3 
20°42.9 
35°11.6 
49°40.3 

9.7 

9.7 

9.7 

9.7 

9.7 

-9°12.2 

-9°24.4 

-9°36.6 

-9°48.7 

-10°00.7 

-12.2 

-12.2 

-12.1 

-12.1 

-12.0 

59.2 

59.1 

59.1 

59.1 

59.1 









5 

255° 14.3 

11°24.9 

64° 08.9 

9.6 

-10°12.6 

-11.9 

59.0 








6 

270° 14.4 

11°25.7 

78°37.5 

9.6 

-10°24.5 

-11.8 

59.0 



Moonrise 



Moonset 


7 

285° 14.6 

11°26.6 

93° 06.2 

9.6 

-10°36.3 

-11.8 

59.0 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

300° 14.7 

11°27.4 

107° 34.8 

9.6 

-10°48.1 

-11.7 

58.9 

72 

20:16 

22:34 

— 

04:47 

04:27 

03:59 

9 

315°14.8 

11°28.3 

122°03.4 

9.6 

-10°59.7 

-11.6 

58.9 

70 

20:02 

22:05 

— 

04:54 

04:43 

04:29 

10 

330°15.0 

11°29.2 

136°32.0 

9.6 

-11°11.3 

-11.6 

58.9 

68 

19:51 

21:44 

23:39 

05:00 

04:56 

04:51 

11 

345°15.1 

11°30.0 

151°00.6 

9.6 

-11°22.9 

-11.5 

58.9 

66 

19:42 

21:28 

23:12 

05:05 

05:06 

05:09 

12 

0°15.2 

11°30.9 

165°29.2 

9.6 

-11°34.3 

-11.4 

58.8 

64 

19:35 

21:15 

22:52 

05:09 

05:15 

05:23 

13 

15°15.4 

11°31.7 

179°57.7 

9.6 

-11°45.7 

-11.3 

58.8 

62 

19:28 

21:03 

22:35 

05:13 

05:23 

05:35 

14 

30°15.5 

11°32.6 

194° 26.3 

9.5 

-11°56.9 

-11.2 

58.8 

60 

19:23 

20:54 

22:22 

05:16 

05:30 

05:46 

15 

45° 15.6 

11°33.4 

208° 54.8 

9.5 

-12°08.2 

-11.2 

58.7 

58 

19:18 

20:46 

22:10 

05:19 

05:36 

05:55 

16 

60°15.8 

11°34.3 

223° 23.3 

9.5 

-12°19.3 

-11.1 

58.7 

56 

19:14 

20:38 

21:60 

05:22 

05:41 

06:03 

17 

75°15.9 

11°35.2 

237°51.9 

9.5 

-12°30.3 

-11.0 

58.7 

54 

19:10 

20:32 

21:51 

05:24 

05:46 

06:10 

18 

90°16.0 

11°36.0 

252° 20.4 

9.5 

-12°41.3 

-10.9 

58.7 

52 

19:06 

20:26 

21:43 

05:26 

05:50 

06:16 

19 

105°16.1 

11°36.9 

266°48.9 

9.5 

-12°52.2 

-10.8 

58.6 

50 

19:03 

20:21 

21:36 

05:28 

05:54 

06:22 

20 

120°16.3 

11°37.7 

281°17.4 

9.5 

-13°03.0 

-10.8 

58.6 

45 

18:56 

20:10 

21:21 

05:32 

06:02 

06:35 

21 

135°16.4 

11°38.6 

295°45.8 

9.5 

-13°13.7 

-10.7 

58.6 

40 

18:51 

20:01 

21:08 

05:36 

06:09 

06:45 

22 

150°16.5 

11°39.4 

310° 14.3 

9.5 

-13°24.3 

-10.6 

58.5 

35 

18:46 

19:53 

20:58 

05:39 

06:16 

06:54 

23 

165°16.7 

11°40.3 

324°42.8 

9.4 

-13°34.8 

-10.5 

58.5 

30 

18:41 

19:46 

20:49 

05:42 

06:21 

07:02 


SD. —15.9 

d—0.9 

S.D. —16.1 

20 

18:34 

19:34 

20:33 

05:47 

06:30 

07:16 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

18:28 

18:22 

18:16 

18:10 

18:03 

17:59 

17:54 

17:49 

17:43 

17:40 

17:37 

17:33 

17:30 

17:25 

19:23 

19:14 

19:04 

18:54 

18:43 

18:36 

18:29 

18:20 

18:10 

18:05 

17:59 

17:54 

17:47 

17:40 

20:19 

20:06 

19:54 

19:40 

19:25 

19:16 

19:06 

18:54 

18:40 

18:33 

18:26 

18:18 

18:08 

17:58 

05:51 

05:55 

05:59 

06:03 

06:08 

06:10 

06:13 

06:17 

06:21 

06:23 

06:26 

06:28 

06:31 

06:34 

06:39 

06:47 

06:54 

07:03 

07:12 

07:18 

07:24 

07:31 

07:40 

07:44 

07:49 

07:54 

07:60 

08:06 

07:28 

07:39 

07:50 

08:02 

08:16 

08:24 

08:33 

08:44 

08:57 

09:03 

09:10 

09:17 

09:26 

09:36 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

180 u 16.8 
195°16.9 
210°17.1 
225°17.2 
240°17.3 
255°17.4 
270° 17.6 
285°17.7 
300° 17.8 
315°18.0 
330°18.1 
345° 18.2 

11°41.1 

11°42.0 

11°42.8 

11°43.7 

11°44.5 

11°45.4 

11°46.2 

11°47.1 

11°47.9 

11°48.8 

11°49.6 

11°50.5 

339 u 11.2 
353° 39.6 
8°08.0 
22°36.5 
37° 04.9 
51°33.2 
66°01.6 
80° 30.0 
94° 58.3 
109° 26.7 
123°55.0 
138°23.3 

9.4 

9.4 

9.4 

9.4 

9.4 

9.4 

9.4 

9.4 

9.3 

9.3 

9.3 

9.3 

-13 u 45.3 

-13°55.7 

-14°05.9 

-14°16.1 

-14°26.2 

-14°36.2 

-14°46.1 

-14°55.9 

-15°05.6 

-15°15.2 

-15°24.7 

-15°34.1 

-10.4 

-10.3 

-10.2 

-10.1 

-10.0 

-9.9 

-9.9 

-9.8 

-9.7 

-9.6 

-9.5 

-9.4 

58.5 

58.4 

58.4 

58.4 

58.3 

58.3 

58.3 

58.2 

58.2 

58.2 

58.1 

58.1 








12 

0°18.3 

11°51.3 

152°51.6 

9.3 

-15°43.5 

-9.3 

58.1 








13 

15°18.5 

11°52.2 

167° 19.9 

9.3 

-15°52.7 

-9.2 

58.0 



Sun 



Moon 


14 

30°18.6 

11°53.0 

181°48.2 

9.3 

-16°01.8 

-9.1 

58.0 

Day 

Eqn.ofTime 

Mer. 

Mer. Pass. 

Age 

15 

45° 18.7 

11°53.9 

196° 16.5 

9.3 

-16°10.8 

-9.0 

58.0 


00" 

12 h 

Pass 

Upper 

Lower 


16 

60°18.9 

11°54.7 

210°44.7 

9.3 

-16°19.8 

-8.9 

57.9 

19 

00:41 

00:48 

11:59 

00:34 

12:08 

14(100%) 

17 

75°19.0 

11°55.6 

225° 13.0 

9.3 

-16°28.6 

-8.8 

57.9 

20 

00:55 

01:01 

11:58 

00:34 

13:00 

15(98%) 

18 

90°19.1 

11°56.4 

239°41.2 

9.2 

-16°37.3 

-8.7 

57.9 

21 

01:07 

01:13 

11:58 

01:26 

13:52 

16(95%) 

19 

105° 19.2 

11°57.3 

254° 09.5 

9.2 

-16°45.9 

-8.6 

57.8 








20 

120°19.4 

11°58.1 

268°37.7 

9.2 

-16°54.4 

-8.5 

57.8 








21 

135°19.5 

11°59.0 

283° 05.9 

9.2 

-17°02.8 

-8.3 

57.8 








22 

150°19.6 

11°59.8 

297° 34.1 

9.2 

-17°11.1 

-8.2 

57.7 








23 

165°19.7 

12°00.7 

312°02.3 

9.2 

-17°19.3 

-8.1 

57.7 









SD. —15.9 

d—0.9 

S.D.—15.9 
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April 22, 23 ,24 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter Saturn Stars 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

209°45.8 

207°40.5 

-0°47.0 

136°55.0 

23°32.6 

306°06.2 

-22°40.4 

277°41.6 

-21°29.1 

Alpheratz 

357°39.7 

29°11.5 

1 

224° 48.2 

222°40.1 

-0°45.8 

151°55.7 

23°32.8 

321°08.7 

-22°40.4 

292°44.0 

-21°29.1 

Ankaa 

353° 12.2 

-42° 12.2 

2 

239°50.7 

237°39.8 

-0°44.6 

166°56.4 

23°33.0 

336° 11.3 

-22°40.4 

307°46.4 

-21°29.1 

Schedar 

349°36.5 

56°38.3 

3 

254°53.2 

252°39.5 

-0°43.5 

181°57.1 

23°33.2 

351° 13.8 

-22°40.4 

322°48.8 

-21°29.1 

Diphda 

348°52.1 

-17°53.1 

4 

269°55.6 

267°39.1 

-0°42.3 

196°57.7 

23°33.4 

6° 16.4 

-22°40.4 

337°51.3 

-21°29.0 

Achernar 

335° 24.4 

-57°08.5 

5 

284° 58.1 

282°38.8 

-0°41.1 

211°58.4 

23°33.6 

21° 19.0 

-22°40.4 

352°53.7 

-21°29.0 

Hamal 

327°56.7 

23°33.0 

6 

300° 00.6 

297°38.5 

-0°40.0 

226°59.1 

23°33.8 

36°21.5 

-22°40.4 

7°56.1 

-21°29.0 

Polaris 

316°30.0 

89°20.7 

7 

315°03.0 

312°38.1 

-0°38.8 

241°59.8 

23°34.0 

51°24.1 

-22°40.4 

22°58.6 

-21°29.0 

Akamar 

315°15.7 

-40° 13.9 

8 

330°05.5 

327°37.8 

-0°37.7 

257° 00.5 

23°34.2 

66°26.6 

-22°40.4 

38°01.0 

-21°29.0 

Menkar 

314°11.2 

4°09.7 

9 

345°08.0 

342°37.5 

-0°36.5 

272°01.2 

23° 34.4 

81°29.2 

-22°40.4 

53°03.4 

-21°29.0 

Mirfak 

308°35.1 

49°55.6 

10 

0°10.4 

357°37.2 

-0°35.3 

287°01.9 

23°34.6 

96°31.8 

-22°40.4 

68°05.9 

-21°29.0 

Aldebaran 

290°45.1 

16°32.7 

11 

15°12.9 

12°36.8 

-0°34.2 

302° 02.6 

23°34.8 

111°34.3 

-22°40.4 

83°08.3 

-21°29.0 

Rigel 

281°08.5 

-8°11.1 

12 

30°15.3 

27°36.5 

-0°33.0 

317°03.3 

23°35.0 

126°36.9 

-22°40.4 

98° 10.7 

-21°29.0 

Capella 

280°28.9 

46°01.0 

13 

45°17.8 

42°36.2 

-0°31.8 

332° 04.0 

23°35.2 

141°39.5 

-22°40.3 

113°13.1 

-21°29.0 

Bellatrix 

278°28.0 

6°21.8 

14 

60°20.3 

57°35.8 

-0°30.7 

347° 04.7 

23°35.4 

156°42.0 

-22°40.3 

128°15.6 

-21°29.0 

Elnath 

278°07.9 

28°37.3 

15 

75°22.7 

72°35.5 

-0°29.5 

2°05.4 

23°35.6 

171°44.6 

-22°40.3 

143° 18.0 

-21°29.0 

Alnilam 

275°42.6 

-1°11.6 

16 

90°25.2 

87°35.2 

-0°28.3 

17° 06.1 

23°35.8 

186°47.1 

-22°40.3 

158°20.4 

-21°29.0 

Betelgeuse 

270°57.2 

7°24.4 

17 

105°27.7 

102°34.8 

-0°27.2 

32°06.8 

23°36.0 

201°49.7 

-22°40.3 

173°22.9 

-21°29.0 

Canopus 

263°54.6 

-52°42.8 

18 

120° 30.1 

117°34.5 

-0°26.0 

47° 07.5 

23°36.2 

216°52.3 

-22°40.3 

188°25.3 

-21°29.0 

Sirius 

258°30.3 

-16°44.7 

19 

135°32.6 

132°34.2 

-0°24.8 

62°08.2 

23°36.4 

231°54.8 

-22°40.3 

203°27.7 

-21°29.0 

Adara 

255°09.5 

-29°00.2 

20 

150°35.1 

147°33.9 

-0°23.7 

77° 08.8 

23°36.6 

246° 57.4 

-22°40.3 

218°30.2 

-21°29.0 

Procyon 

244°55.6 

5°10.5 

21 

165°37.5 

162°33.5 

-0°22.5 

92°09.5 

23°36.8 

261°60.0 

-22°40.3 

233°32.6 

-21°29.0 

Pollux 

243°22.8 

27°58.7 

22 

180°40.0 

177°33.2 

-0°21.3 

107° 10.2 

23°37.0 

277°02.5 

-22°40.3 

248°35.0 

-21°29.0 

Avior 

234° 16.4 

-59°34.6 

23 

195°42.5 

192°32.9 

-0°20.2 

122° 10.9 

23°37.1 

292°05.1 

-22°40.3 

263°37.5 

-21°29.0 

Suhail 

222°49.4 

-43°30.9 

Mer.pass.:9:59: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.6 dO.O 

m-2.2 

v2.4 dO.O m0.5 

Miaplacidus 

221°38.7 

-69°48.1 


Alphard 

217°52.1 

-8°44.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.3 











n 11 Kiio 


fii ° oq n 

0 

210°44.9 

207 u 32.5 

-0 U 19.0 

137° 11.6 

23 u 37.3 

307 u 07.7 

-22 u 40.3 

278 u 39.9 

-21 u 29.0 

uuDne 

±yo 

ionOono 

oi oy.u 

1 A O A "7 A 

1 

225°47.4 

222°32.2 

-0°17.9 

152° 12.3 

23°37.5 

322° 10.2 

-22°40.3 

293°42.3 

-21°29.0 

Denebola 

182 29.8 

14 2 /.y 

2 

240°49.8 

237°31.9 

-0°16.7 

167° 13.0 

23° 37.7 

337° 12.8 

-22°40.3 

308°44.8 

-21°29.0 

Gienah 

175°47.9 

1 700 A A A 

-17°39.0 

3 

255°52.3 

252°31.5 

-0°15.5 

182° 13.7 

23°37.9 

352° 15.4 

-22°40.3 

323°47.2 

-21°29.0 

Acrux 

l/o U4.2 

-63° 12.4 

4 

270° 54.8 

267°31.2 

-0°14.4 

197° 14.4 

23°38.1 

7°17.9 

-22°40.3 

338°49.6 

-21°29.0 

Gacrux 

171°55.9 

-57° 13.3 

5 

285°57.2 

282°30.9 

-0°13.2 

212°15.1 

23°38.3 

22°20.5 

-22°40.3 

353°52.1 

-21°29.0 

Alioth 

166° 16.7 

55°51.5 

6 

300°59.7 

297°30.6 

-0°12.0 

227° 15.8 

23°38.5 

37°23.1 

-22°40.3 

8°54.5 

-21°29.0 

Spica 

158°26.7 

1rnOrrO 

-11°15.7 

7 

316°02.2 

312°30.2 

-0°10.9 

242° 16.5 

23°38.7 

52°25.6 

-22°40.3 

23°56.9 

-21°29.0 

Alcaid 

152 55.3 

49° 13.1 

8 

331°04.6 

327°29.9 

-0°09.7 

257° 17.2 

23°38.9 

67°28.2 

-22°40.3 

38°59.4 

-21°29.0 

Hadar 

148°41.6 

1 A O O A A i- 

-60°27.9 

orO A“7 O 

9 

346°07.1 

342°29.6 

-0°08.5 

272° 17.9 

23°39.1 

82°30.8 

-22°40.3 

54°01.8 

-21°29.0 

Menkent 

148 02.5 

-36 27.8 

1 aO AC O 

10 

1°09.6 

357°29.2 

-0°07.4 

287° 18.6 

23°39.3 

97°33.4 

-22°40.3 

69°04.2 

-21°29.0 

Arcturus 

145°51.6 

19 U5.3 

11 

16° 12.0 

12°28.9 

-0°06.2 

302° 19.2 

23°39.5 

112°35.9 

-22°40.3 

84°06.7 

-21°29.0 

Rigil Kent. 

139°45.7 

-60° 54.7 

12 

31° 14.5 

27°28.6 

-0°05.0 

317°19.9 

23°39.7 

127°38.5 

-22°40.3 

99°09.1 

-21°29.0 

Zubenelg. 

137°00.7 

-16°07.2 

13 

46° 17.0 

42°28.3 

-0°03.9 

332° 20.6 

23°39.9 

142°41.1 

-22°40.3 

114°11.5 

-21°29.0 

Kochab 

137°18.9 

1 ocO a “7 o 

74° 04.6 

AC O o A A 

14 

61° 19.4 

57°27.9 

-0°02.7 

347°21.3 

23°40.0 

157°43.6 

-22°40.3 

129° 14.0 

-21°29.0 

Alphecca 

126 07.3 

i i no oi i 

26 39.0 

acOaoo 

15 

76°21.9 

72°27.6 

-0°01.5 

2°22.0 

23°40.2 

172°46.2 

-22°40.3 

144° 16.4 

-21°29.0 

Antares 

112 21.1 

-26 28.3 

16 

91°24.3 

87°27.3 

-0°00.4 

17°22.7 

23°40.4 

187°48.8 

-22°40.2 

159° 18.9 

-21°29.0 

Atria 

107°18.9 

1 no O r\- 7 —? 

-69°03.4 

1 C O A A O 

17 

106°26.8 

102°26.9 

0°00.8 

32°23.4 

23°40.6 

202°51.4 

-22°40.2 

174°21.3 

-21°28.9 

Sa bi k 

102 \J(.( 

-15 44.8 

070AC O 

18 

121°29.3 

117°26.6 

0°02.0 

47° 24.1 

23°40.8 

217°53.9 

-22°40.2 

189°23.7 

-21°28.9 

Shaula 

96° 16.3 

-37 06.8 

1 A O 0 A O 

19 

136°31.7 

132°26.3 

0°03.1 

62° 24.8 

23°41.0 

232°56.5 

-22°40.2 

204°26.2 

-21°28.9 

Rasalhague 

96 02.6 

nnO a a a 

12 32.8 

ri O AA A 

20 

151°34.2 

147°25.9 

0°04.3 

77°25.5 

23°41.2 

247°59.1 

-22°40.2 

219°28.6 

-21°28.9 

Eta min 

yU 44.u 

51 29.U 

21 

166°36.7 

162°25.6 

0°05.5 

92°26.2 

23°41.4 

263°01.6 

-22°40.2 

234°31.0 

-21°28.9 

Kaus Aust. 

83°38.4 

OAOOC 1 

-34°22.3 

ooo 47 A 

22 

181°39.1 

177°25.3 

0°06.6 

107° 26.9 

23°41.6 

278°04.2 

-22°40.2 

249°33.5 

-21°28.9 

Vega 

80 36.1 

38 4/.9 

23 

196°41.6 

192°25.0 

0°07.8 

122°27.6 

23°41.7 

293°06.8 

-22°40.2 

264°35.9 

-21°28.9 

Nunki 

Altair 

75°53.3 

62°04.4 

-26° 16.2 
8°55.0 

Mer.pass.:9:55: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.6 dO.O 

m-2.2 

v2.4 dO.O m0.5 

Peacock 

53°13.0 

-56°40.1 





















Deneb 

49°28.8 

45°20.7 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.4 

9°57.6 

0 

211 u 44.1 

207 u 24.6 

0 U 09.0 

137 u 28.3 

23 u 41.9 

308°09.4 

-22 u 40.2 

279°38.3 

-21 u 28.9 

Alnair 

27°39.0 

-46°51.9 

1 

226°46.5 

222°24.3 

0°10.1 

152°28.9 

23°42.1 

323° 11.9 

-22°40.2 

294° 40.8 

-21°28.9 

Fomalhaut 

15°19.9 

-29°31.2 

2 

241°49.0 

237°24.0 

0°11.3 

167° 29.6 

23°42.3 

338° 14.5 

-22°40.2 

309°43.2 

-21°28.9 

Scheat 

13°49.8 

28° 10.9 

3 

256°51.5 

252°23.6 

0°12.5 

182°30.3 

23°42.5 

353° 17.1 

-22°40.2 

324° 45.7 

-21°28.9 

Markab 

13°34.6 

15°18.3 

4 

271°53.9 

267°23.3 

0°13.6 

197°31.0 

23°42.7 

8° 19.7 

-22°40.2 

339°48.1 

-21°28.9 

2019/4/2 

SHA 

Mer.pass 

5 

286°56.4 

282°23.0 

0°14.8 

212°31.7 

23°42.9 

23°22.3 

-22°40.2 

354°50.5 

-21°28.9 


357° 54.7 

10:10 

6 

301°58.8 

297°22.7 

0°16.0 

227° 32.4 

23°43.0 

38°24.8 

-22°40.2 

9°53.0 

-21°28.9 

Mars 

287°09.2 

14:52 

7 

317°01.3 

312°22.3 

0° 17.1 

242° 33.1 

23°43.2 

53°27.4 

-22°40.2 

24°55.4 

-21°28.9 

J u piter 

96°20.4 

03:35 

8 

332°03.8 

327°22.0 

0°18.3 

257°33.8 

23°43.4 

68°30.0 

-22°40.2 

39°57.9 

-21°28.9 

Saturn 

67°55.8 

05:28 

9 

347°06.2 

342°21.7 

0°19.5 

272° 34.5 

23°43.6 

83°32.6 

-22°40.2 

55°00.3 

-21°28.9 




10 

2°08.7 

357°21.3 

0°20.6 

287° 35.2 

23°43.8 

98°35.1 

-22°40.2 

70°02.7 

-21°28.9 

2019/4/2 

SHA 

Mer.pass 

11 

17°11.2 

12°21.0 

0°21.8 

302° 35.9 

23°44.0 

113°37.7 

-22°40.2 

85°05.2 

-21°28.9 

Venus 

356°47.6 

10:10 

12 

32° 13.6 

27°20.7 

0°23.0 

317° 36.6 

23° 44.1 

128°40.3 

-22°40.2 

100°07.6 

-21°28.9 

Mars 

286°26.7 

14:51 

13 

47°16.1 

42°20.3 

0°24.1 

332°37.2 

23°44.3 

143°42.9 

-22°40.2 

115°10.1 

-21°28.9 

Jupiter 

96°22.7 

03:31 

14 

62° 18.6 

57°20.0 

0°25.3 

347° 37.9 

23°44.5 

158°45.5 

-22°40.2 

130° 12.5 

-21°28.9 

Saturn 

67°55.0 

05:24 

15 

77°21.0 

72° 19.7 

0°26.5 

2°38.6 

23°44.7 

173°48.0 

-22°40.2 

145° 14.9 

-21°28.9 

2019/4/2 

SHA 

Mer.pass 

16 

92°23.5 

87° 19.4 

0°27.7 

17° 39.3 

23°44.9 

188°50.6 

-22°40.1 

160° 17.4 

-21°28.9 

Venus 

355°40.6 

10:11 

17 

107°25.9 

102° 19.0 

0°28.8 

32°40.0 

23°45.1 

203°53.2 

-22°40.1 

175° 19.8 

-21°28.9 

Mars 

285°44.2 

14:49 

18 

122°28.4 

117° 18.7 

0°30.0 

47°40.7 

23°45.2 

218°55.8 

-22°40.1 

190°22.3 

-21°28.9 

Jupiter 

96°25.3 

03:27 

19 

137°30.9 

132° 18.4 

0°31.2 

62°41.4 

23°45.4 

233°58.4 

-22°40.1 

205°24.7 

-21°28.9 

Saturn 

67°54.3 

05:21 

20 

152°33.3 

147° 18.0 

0°32.3 

77°42.1 

23°45.6 

249°00.9 

-22°40.1 

220°27.1 

-21°28.9 

1 Horizontal naralax 


21 

167°35.8 

162° 17.7 

0°33.5 

92°42.8 

23°45.8 

264°03.5 

-22°40.1 

235°29.6 

-21°28.9 


r 

Venus; 

0.1 

22 

182°38.3 

177° 17.4 

0°34.7 

107°43.5 

23°46.0 

279°06.1 

-22°40.1 

250°32.0 

-21°28.9 


Mars: 

0.1 

23 

197°40.7 

192° 17.0 

0°35.8 

122°44.2 

23°46.1 

294° 08.7 

-22°40.1 

265°34.5 

-21°28.9 




Mer.pass.:9:51: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.6 dO.O 

m-2.3 

v2.4 dO.O m0.5 
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2019 April 22 to Apr. 24 


Sun Moon 


»/lon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

180° 19.9 

12 u 01.5 

326 u 30.5 

9.2 

-17 u 27.4 

-8.0 

57.7 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°20.0 

12°02.3 

340°58.7 

9.2 

-17° 35.3 

-7.9 

57.6 

72 

— 

— 

02:53 

21:09 


— 

2 

210°20.1 

12°03.2 

355° 26.9 

9.2 

-17°43.2 

-7.8 

57.6 

70 

— 

01:33 

03:17 

20:44 

22:33 

— 

3 

225°20.2 

12°04.0 

9°55.1 

9.2 

-17°51.0 

-7.7 

57.6 

68 

— 

02:14 

03:35 

20:24 

21:48 

— 

4 

240° 20.4 

12°04.9 

24°23.3 

9.2 

-17° 58.6 

-7.6 

57.5 

66 

— 

02:42 

03:50 

20:09 

21:19 

— 

5 

255°20.5 

12°05.7 

38°51.4 

9.2 

-18°06.1 

-7.5 

57.5 

64 

01:21 

03:02 

04:02 

19:57 

20:57 

22:43 

6 

270°20.6 

12°06.6 

53° 19.6 

9.2 

-18°13.6 

-7.4 

57.5 

62 

01:58 

03:19 

04:13 

19:46 

20:41 

22:03 

7 

285°20.7 

12°07.4 

67°47.7 

9.2 

-18°20.9 

-7.3 

57.4 

60 

02:24 

03:32 

04:21 

19:37 

20:27 

21:37 

8 

300°20.9 

12°08.2 

82° 15.9 

9.1 

-18°28.1 

-7.2 

57.4 

58 

02:43 

03:44 

04:29 

19:29 

20:15 

21:17 

9 

315°21.0 

12°09.1 

96°44.0 

9.1 

-18°35.2 

-7.0 

57.4 

56 

02:59 

03:54 

04:36 

19:22 

20:05 

21:00 

10 

330°21.1 

12°09.9 

111°12.2 

9.1 

-18°42.2 

-6.9 

57.3 

54 

03:12 

04:02 

04:42 

19:16 

19:56 

20:47 

11 

345°21.2 

12°10.8 

125°40.3 

9.1 

-18°49.0 

-6.8 

57.3 

52 

03:23 

04:10 

04:47 

19:11 

19:48 

20:35 

12 

0°21.4 

12°11.6 

140°08.4 

9.1 

-18°55.8 

-6.7 

57.3 

50 

03:33 

04:17 

04:52 

19:06 

19:41 

20:25 

13 

15°21.5 

12°12.4 

154°36.6 

9.1 

-19°02.4 

-6.6 

57.2 

45 

03:53 

04:31 

05:03 

18:55 

19:27 

20:05 

14 

30°21.6 

12°13.3 

169°04.7 

9.1 

-19°09.0 

-6.5 

57.2 

40 

04:08 

04:43 

05:11 

18:46 

19:15 

19:49 

15 

45°21.7 

12°14.1 

183°32.8 

9.1 

-19°15.4 

-6.4 

57.2 

35 

04:21 

04:52 

05:19 

18:39 

19:05 

19:37 

16 

60°21.8 

12°15.0 

198°01.0 

9.1 

-19°21.7 

-6.2 

57.1 

30 

04:31 

05:00 

05:25 

18:32 

18:57 

19:27 

17 

75°22.0 

12°15.8 

212°29.1 

9.1 

-19°27.9 

-6.1 

57.1 

20 

04:47 

05:14 

05:36 

18:21 

18:43 

19:10 

18 

90°22.1 

12°16.6 

226°57.2 

9.1 

-19°33.9 

-6.0 

57.0 

10 

04:59 

05:25 

05:46 

18:11 

18:32 

18:58 

19 

105°22.2 

12°17.5 

241°25.4 

9.1 

-19°39.9 

-5.9 

57.0 

0 

05:09 

05:34 

05:55 

18:02 

18:23 

18:48 

20 

120°22.3 

12°18.3 

255°53.5 

9.1 

-19°45.7 

-5.8 

57.0 

-10 

05:18 

05:42 

06:04 

17:53 

18:14 

18:39 

21 

135°22.4 

12°19.2 

270°21.6 

9.1 

-19°51.5 

-5.7 

56.9 

-20 

05:25 

05:51 

06:13 

17:43 

18:06 

18:32 

22 

150°22.6 

12°20.0 

284°49.8 

9.1 

-19°57.1 

-5.5 

56.9 

-30 

05:31 

05:59 

06:24 

17:33 

17:57 

18:25 

23 

165°22.7 

12°20.8 

299° 17.9 

9.1 

-20°02.6 

-5.4 

56.9 

-35 

05:34 

06:04 

06:30 

17:27 

17:52 

18:22 


SD. —15.9 

Q_ 

II 

O 

CO 

S.D. —15.7 

-40 

05:37 

06:09 

06:37 

17:20 

17:47 

18:19 


-45 

05:40 

06:14 

06:45 

17:12 

17:42 

18:16 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

05:43 

06:21 

06:54 

17:02 

17:35 

18:13 









-52 

05:44 

06:23 

06:58 

16:58 

17:33 

18:12 

0 

180°22.8 

12°21.7 

313°46.1 

9.1 

-20°07.9 

-5.3 

56.8 








1 

195°22.9 

12°22.5 

328° 14.2 

9.2 

-20° 13.2 

-5.2 

56.8 

-54 

05:45 

06:26 

07:03 

16:53 

17:29 

18:11 

2 

210°23.1 

12°23.3 

342°42.4 

9.2 

-20° 18.3 

-5.1 

56.8 

-56 

05:46 

06:30 

07:09 

16:47 

17:26 

18:10 

3 

225°23.2 

12°24.2 

357° 10.5 

9.2 

-20°23.3 

-5.0 

56.7 

-58 

05:47 

06:33 

07:14 

16:41 

17:23 

18:08 

4 

240°23.3 

12°25.0 

11°38.7 

9.2 

-20°28.3 

-4.8 

56.7 

-60 

05:48 

06:37 

07:21 

16:35 

17:18 

18:07 

5 

255°23.4 

12°25.8 

26°06.9 

9.2 

-20°33.0 

-4.7 

56.7 


6 

270°23.5 

12°26.7 

40°35.1 

9.2 

-20° 37.7 

-4.6 

56.6 



Moonrise 



Moonset 


7 

285°23.7 

12°27.5 

55°03.3 

9.2 

-20°42.3 

-4.5 

56.6 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

300°23.8 

12°28.3 

69°31.5 

9.2 

-20°46.7 

-4.4 

56.6 

72 

01:43 


— 

02:40 



9 

315°23.9 

12°29.2 

83°59.7 

9.2 

-20°51.0 

-4.3 

56.5 

70 

00:18 

— 

— 

04:07 

— 

— 

10 

330°24.0 

12°30.0 

98°27.9 

9.2 

-20°55.2 

-4.1 

56.5 

68 

— 

01:36 

03:46 

04:46 

04:40 

04:19 

11 

345°24.1 

12°30.8 

112°56.1 

9.2 

-20°59.3 

-4.0 

56.5 

66 

— 

00:52 

02:19 

05:14 

05:24 

05:47 

12 

0°24.2 

12°31.7 

127° 24.4 

9.2 

-21°03.2 

-3.9 

56.4 

64 

— 

00:23 

01:41 

05:35 

05:54 

06:25 

13 

15°24.4 

12°32.5 

141°52.6 

9.3 

-21°07.1 

-3.8 

56.4 

62 

— 

00:01 

01:14 

05:52 

06:16 

06:52 

14 

30°24.5 

12°33.3 

156°20.9 

9.3 

-21°10.8 

-3.7 

56.4 

60 

23:43 

— 

00:53 

06:06 

06:34 

07:13 

15 

45°24.6 

12°34.2 

170°49.2 

9.3 

-21° 14.4 

-3.5 

56.4 

58 

23:28 

— 

00:37 

06:19 

06:49 

07:30 

16 

60°24.7 

12°35.0 

185° 17.4 

9.3 

-21°17.9 

-3.4 

56.3 

56 

23:16 

— 

00:22 

06:29 

07:02 

07:44 

17 

75°24.8 

12°35.8 

199°45.8 

9.3 

-21°21.2 

-3.3 

56.3 

54 

23:05 

— 

00:10 

06:39 

07:14 

07:57 

18 

90°24.9 

12°36.7 

214° 14.1 

9.3 

-21°24.5 

-3.2 

56.3 

52 

22:55 

23:59 


06:47 

07:24 

08:08 

19 

105°25.1 

12°37.5 

228°42.4 

9.3 

-21°27.6 

-3.1 

56.2 

50 

22:46 

23:49 

— 

06:55 

07:33 

08:17 

20 

120°25.2 

12°38.3 

243° 10.8 

9.4 

-21°30.6 

-2.9 

56.2 

45 

22:28 

23:29 

— 

07:11 

07:52 

08:38 

21 

135°25.3 

12°39.2 

257°39.2 

9.4 

-21°33.5 

-2.8 

56.2 

40 

22:13 

23:13 


07:24 

08:07 

08:55 

22 

150°25.4 

12°40.0 

272°07.5 

9.4 

-21°36.3 

-2.7 

56.1 

35 

22:00 

22:59 

23:52 

07:35 

08:20 

09:09 

23 

165°25.5 

12°40.8 

286°36.0 

9.4 

-21°38.9 

-2.6 

56.1 

30 

21:49 

22:47 

23:40 

07:45 

08:32 

09:21 


SD. = 15.9 

Q_ 

II 

O 

CO 

S.D. —15.5 

20 

21:30 

22:26 

23:19 

08:03 

08:51 

09:42 


10 

21:14 

22:08 

23:01 

08:17 

09:08 

09:60 

l\le d 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

20:59 

21:52 

22:44 

08:32 

09:24 

10:17 









-10 

20:44 

21:35 

22:27 

08:46 

09:40 

10:34 

0 

1 

180°25.6 

195°25.8 

12 u 41.6 

12°42.5 

301 u 04.4 

315°32.8 

9.4 

9.5 

-21 u 41.5 

-21°43.9 

-2.5 

-2.4 

56.1 

56.0 

-20 

20:28 

21:17 

22:08 

09:01 

09:57 

10:52 

2 

210°25.9 

12°43.3 

330°01.3 

9.5 

-21°46.2 

-2.2 

56.0 

-30 

20:09 

20:57 

21:47 

09:18 

10:17 

11:13 

3 

225°26.0 

12°44.1 

344° 29.8 

9.5 

-21°48.4 

-2.1 

56.0 

-35 

19:59 

20:45 

21:35 

09:28 

10:29 

11:25 









-40 

19:47 

20:32 

21:21 

09:40 

10:42 

11:39 

4 

5 

240°26.1 

255°26.2 

12°44.9 

12°45.8 

358°58.3 

13°26.9 

9.5 

9.6 

-21°50.4 

-21°52.4 

-2.0 

-1.9 

55.9 

55.9 

-45 

-50 

19:32 

19:15 

20:16 

19:56 

21:04 

20:44 

09:53 

10:10 

10:58 

11:17 

11:56 

12:16 

6 

270°26.3 

12°46.6 

27°55.4 

9.6 

-21°54.2 

-1.8 

55.9 








7 

285°26.4 

12°47.4 

42° 24.0 

9.6 

-21°55.9 

-1.7 

55.9 

-52 

19:07 

19:47 

20:34 

10:18 

11:26 

12:26 

8 

300°26.6 

12°48.2 

56°52.6 

9.6 

-21°57.5 

-1.5 

55.8 

-54 

18:57 

19:36 

20:23 

10:27 

11:36 

12:37 

9 

315°26.7 

12°49.1 

71°21.3 

9.7 

-21°59.0 

-1.4 

55.8 

-56 

-58 

18:47 

18:35 

19:24 

19:11 

20:11 

19:56 

10:36 

10:48 

11:48 

12:01 

12:49 

13:04 

10 

330°26.8 

12°49.9 

85°49.9 

9.7 

-22°00.3 

-1.3 

55.8 








11 

345° 26.9 

12°50.7 

100° 18.6 

9.7 

-22°01.6 

-1.2 

55.7 

-60 

18:22 

18:55 

19:39 

11:01 

12:17 

13:21 

12 

0°27.0 

12°51.5 

114°47.3 

9.7 

-22°02.7 

-1.1 

55.7 


13 

15°27.1 

12°52.4 

129°16.1 

9.8 

-22°03.7 

-1.0 

55.7 



Sun 



Moon 


14 

30°27.2 

12°53.2 

143°44.9 

9.8 

-22°04.6 

-0.8 

55.7 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

45°27.4 

12°54.0 

158° 13.7 

9.8 

-22°05.4 

-0.7 

55.6 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°27.5 

12°54.8 

172°42.5 

9.9 

-22°06.0 

-0.6 

55.6 

22 

01:19 

01:25 

11:58 

02:18 

14:45 

17(89%) 

17 

75°27.6 

12°55.7 

187° 11.4 

9.9 

-22°06.6 

-0.5 

55.6 

23 

01:31 

01:37 

11:58 

03:11 

15:38 

18(81%) 

18 

90°27.7 

12°56.5 

201°40.3 

9.9 

-22°07.0 

-0.4 

55.5 

24 

01:43 

01:48 

11:58 

04:04 

16:30 

19(73%) 

19 

105°27.8 

12°57.3 

216°09.2 

9.9 

-22°07.3 

-0.3 

55.5 








20 

120°27.9 

12°58.1 

230°38.2 

10.0 

-22°07.5 

-0.1 

55.5 








21 

135°28.0 

12°58.9 

245°07.2 

10.0 

-22°07.6 

-0.0 

55.5 








22 

150°28.1 

12°59.8 

259°36.2 

10.0 

-22°07.6 

0.1 

55.4 








23 

165°28.2 

13°00.6 

274° 05.2 

10.1 

-22°07.5 

0.2 

55.4 









SD. —15.9 

d—0.8 

S.D. —15.3 












April 25, 26 ,27 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

212°43.2 

207° 16.7 

0°37.0 

137°44.9 

23°46.3 

309° 11.3 

-22°40.1 

280°36.9 

-21°28.9 

Alpheratz 

357°39.7 

29°11.5 

1 

227°45.7 

222° 16.4 

0°38.2 

152°45.5 

23°46.5 

324° 13.9 

-22°40.1 

295°39.3 

-21°28.9 

Ankaa 

353°12.1 

-42° 12.2 

2 

242° 48.1 

237° 16.1 

0°39.3 

167°46.2 

23°46.7 

339° 16.4 

-22°40.1 

310°41.8 

-21°28.9 

Schedar 

349°36.5 

56°38.3 

3 

257° 50.6 

252°15.7 

0°40.5 

182°46.9 

23°46.9 

354° 19.0 

-22°40.1 

325°44.2 

-21°28.9 

Diphda 

348°52.1 

-17°53.0 

4 

272°53.1 

267° 15.4 

0°41.7 

197°47.6 

23°47.0 

9°21.6 

-22°40.1 

340°46.7 

-21°28.9 

Achernar 

335°24.4 

-57°08.5 

5 

287°55.5 

282° 15.1 

0°42.8 

212°48.3 

23°47.2 

24° 24.2 

-22°40.1 

355°49.1 

-21°28.9 

Hamal 

327°56.6 

23°33.0 

6 

302° 58.0 

297° 14.7 

0°44.0 

227°49.0 

23°47.4 

39°26.8 

-22°40.1 

10°51.6 

-21°28.9 

Polaris 

316°30.0 

89°20.6 

7 

318°00.4 

312° 14.4 

0°45.2 

242° 49.7 

23°47.6 

54° 29.4 

-22°40.1 

25°54.0 

-21°28.9 

Akamar 

315°15.7 

-40° 13.9 

8 

333°02.9 

327° 14.1 

0°46.3 

257°50.4 

23°47.7 

69°31.9 

-22°40.1 

40°56.4 

-21°28.9 

Menkar 

314°11.2 

4°09.7 

9 

348° 05.4 

342° 13.8 

0°47.5 

272°51.1 

23°47.9 

84° 34.5 

-22°40.1 

55°58.9 

-21°28.9 

Mirfak 

308°35.1 

49°55.6 

10 

3°07.8 

357° 13.4 

0°48.7 

287°51.8 

23°48.1 

99°37.1 

-22°40.1 

71°01.3 

-21°28.9 

Aldebaran 

290°45.1 

16°32.7 

11 

18° 10.3 

12°13.1 

0°49.8 

302°52.5 

23°48.3 

114°39.7 

-22°40.1 

86°03.8 

-21°28.9 

Rigel 

281°08.5 

-8°11.1 

12 

33° 12.8 

27° 12.8 

0°51.0 

317°53.1 

23°48.4 

129°42.3 

-22°40.1 

101°06.2 

-21°28.9 

Capella 

280°28.9 

46°01.0 

13 

48° 15.2 

42° 12.4 

0°52.2 

332°53.8 

23°48.6 

144° 44.9 

-22°40.1 

116°08.7 

-21°28.9 

Bellatrix 

278°28.0 

6°21.8 

14 

63° 17.7 

57° 12.1 

0°53.4 

347° 54.5 

23°48.8 

159°47.5 

-22°40.1 

131°11.1 

-21°28.9 

Elnath 

278°07.9 

28°37.3 

15 

78°20.2 

72°11.8 

0°54.5 

2°55.2 

23°49.0 

174° 50.1 

-22°40.0 

146° 13.5 

-21°28.9 

Alnilam 

275°42.6 

-1°11.6 

16 

93°22.6 

87° 11.4 

0°55.7 

17°55.9 

23°49.1 

189°52.6 

-22°40.0 

161°16.0 

-21°28.9 

Betelgeuse 

270°57.2 

7°24.4 

17 

108°25.1 

102° 11.1 

0°56.9 

32°56.6 

23°49.3 

204° 55.2 

-22°40.0 

176° 18.4 

-21°28.9 

Canopus 

263°54.7 

-52°42.8 

18 

123° 27.6 

117°10.8 

0°58.0 

47° 57.3 

23°49.5 

219°57.8 

-22°40.0 

191°20.9 

-21°28.9 

Sirius 

258°30.3 

-16°44.7 

19 

138°30.0 

132° 10.4 

0°59.2 

62°58.0 

23°49.7 

235°00.4 

-22°40.0 

206°23.3 

-21°28.9 

Adara 

255°09.5 

-29°00.2 

20 

153°32.5 

147° 10.1 

1°00.4 

77°58.7 

23°49.8 

250°03.0 

-22°40.0 

221°25.8 

-21°28.9 

Procyon 

244°55.6 

5°10.5 

21 

168° 34.9 

162°09.8 

1°01.5 

92°59.4 

23°50.0 

265°05.6 

-22°40.0 

236°28.2 

-21°28.9 

Pollux 

243°22.8 

27°58.7 

22 

183°37.4 

177°09.5 

1°02.7 

108°00.0 

23°50.2 

280°08.2 

-22°40.0 

251°30.7 

-21°28.9 

Avior 

234° 16.4 

-59°34.6 

23 

198°39.9 

192°09.1 

1°03.9 

123°00.7 

23°50.4 

295° 10.8 

-22°40.0 

266°33.1 

-21°28.9 

Suhail 

222°49.4 

-43°30.9 

Mer. 

pass.:9:47: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.6 dO.O 

m-2.3 

v2.4 dO.O m0.5 

Miaplacidus 

221°38.7 

-69°48.1 


Alphard 

217°52.1 

-8°44.7 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.4 











IT ■ ■ t, U r> 


C1°OQ 1 

0 

213°42.3 

207 u 08.8 

l u 05.0 

138°01.4 

23 u 50.5 

310 u 13.4 

-22 u 40.0 

281 u 35.6 

-21 u 28.9 

uuDne 

ionOono 

oi oy.± 

1 A O A "7 A 

1 

228° 44.8 

222°08.5 

1°06.2 

153°02.1 

23°50.7 

325° 16.0 

-22°40.0 

296°38.0 

-21°28.9 

Denebola 

182 29.8 

14 2.1. y 

2 

243°47.3 

237°08.1 

1°07.4 

168°02.8 

23°50.9 

340° 18.5 

-22°40.0 

311°40.4 

-21°28.9 

Gienah 

175°47.9 

1 700 A A O 

-17°39.0 

3 

258°49.7 

252°07.8 

1°08.5 

183°03.5 

23°51.0 

355°21.1 

-22°40.0 

326°42.9 

-21°28.9 

Acrux 

1/8 04.8 

-63° 12.4 

4 

273° 52.2 

267°07.5 

1°09.7 

198°04.2 

23°51.2 

10°23.7 

-22°40.0 

341°45.3 

-21°28.9 

Gacrux 

171°55.9 

-57° 13.3 

5 

288° 54.7 

282°07.1 

1°10.9 

213°04.9 

23°51.4 

25°26.3 

-22°40.0 

356°47.8 

-21°28.9 

Alioth 

166° 16.7 

55°51.5 

6 

303°57.1 

297°06.8 

1°12.1 

228°05.6 

23°51.5 

40° 28.9 

-22°40.0 

11°50.2 

-21°28.9 

Spica 

158°26.7 

1 rnOrrO 

-11°15.7 

7 

318°59.6 

312°06.5 

1°13.2 

243° 06.3 

23°51.7 

55°31.5 

-22°40.0 

26°52.7 

-21°28.9 

Alcaid 

152 55.8 

49° 13.1 

8 

334° 02.1 

327°06.2 

1°14.4 

258°06.9 

23°51.9 

70° 34.1 

-22°40.0 

41°55.1 

-21°28.9 

Hadar 

148°41.6 

1 A O O A A i- 

-60°27.9 

OCO A“7 O 

9 

349° 04.5 

342°05.8 

1°15.6 

273°07.6 

23°52.0 

85°36.7 

-22°40.0 

56°57.6 

-21°28.9 

Menkent 

148 02.5 

-36 27.8 

1 aO AC O 

10 

4°07.0 

357°05.5 

1°16.7 

288°08.3 

23°52.2 

100°39.3 

-22°40.0 

72°00.0 

-21°28.9 

Arcturus 

145°51.6 

19 05.8 

11 

19°09.4 

12°05.2 

1°17.9 

303°09.0 

23°52.4 

115°41.9 

-22°40.0 

87°02.5 

-21°28.9 

Rigil Kent. 

139°45.7 

-60° 54.7 

12 

34° 11.9 

27°04.8 

1°19.1 

318°09.7 

23°52.6 

130°44.5 

-22°39.9 

102°04.9 

-21°28.9 

Zubenelg. 

137°00.7 

-16°07.2 

13 

49° 14.4 

42°04.5 

1°20.2 

333° 10.4 

23°52.7 

145°47.1 

-22°39.9 

117°07.4 

-21°28.9 

Kochab 

137°18.9 

i ocO r\~7 o 

74° 04.6 

nrOeAA 

14 

64° 16.8 

57°04.2 

1°21.4 

348° 11.1 

23°52.9 

160°49.7 

-22°39.9 

132°09.8 

-21°28.9 

Alphecca 

126 07.3 

i i no oi i 

26 39.0 

ncOnoo 

15 

79° 19.3 

72°03.8 

1°22.6 

3° 11.8 

23°53.1 

175°52.3 

-22°39.9 

147° 12.3 

-21°28.9 

Antares 

112 21.1 

-26 28.8 

16 

94°21.8 

87°03.5 

1°23.7 

18° 12.5 

23°53.2 

190°54.9 

-22°39.9 

162° 14.7 

-21°28.9 

Atria 

107°18.9 

i nno r\- 7 —j 

-69°03.4 

1 C O A A O 

17 

109° 24.2 

102°03.2 

1°24.9 

33° 13.2 

23°53.4 

205°57.5 

-22°39.9 

177° 17.2 

-21°28.9 

Sa bi k 

102 \J(.( 

-15 44.8 

070AC O 

18 

124° 26.7 

117°02.8 

1°26.1 

48° 13.8 

23°53.5 

221°00.1 

-22°39.9 

192°19.6 

-21°28.9 

Shaula 

96°16.2 

r\ O a A r 

-37 06.8 

1 A O 0 A O 

19 

139°29.2 

132°02.5 

1°27.3 

63° 14.5 

23°53.7 

236°02.7 

-22°39.9 

207°22.1 

-21°28.9 

Rasalhague 

96 02.6 

nnO a a a 

12 32.8 

ri O AA A 

20 

154°31.6 

147°02.2 

1°28.4 

78° 15.2 

23°53.9 

251°05.3 

-22°39.9 

222°24.5 

-21°28.9 

Eta min 

yU 44.u 

51 29.0 

21 

169°34.1 

162°01.9 

1°29.6 

93° 15.9 

23°54.0 

266°07.9 

-22°39.9 

237°27.0 

-21°28.9 

Kaus Aust. 

83°38.3 

OAOOC 1 

-34°22.3 

ooo 47 A 

22 

184° 36.5 

177°01.5 

1°30.8 

108° 16.6 

23°54.2 

281° 10.5 

-22°39.9 

252°29.4 

-21°28.9 

Vega 

80 86.1 

38 4/.9 

23 

199°39.0 

192°01.2 

1°31.9 

123° 17.3 

23°54.4 

296° 13.1 

-22°39.9 

267°31.9 

-21°28.9 

Nunki 

Altair 

75°53.3 

62°04.4 

-26° 16.2 
8°55.0 

Mer. 

pass.:9:43: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.6 dO.O 

m-2.3 

v2.4 dO.O m0.5 

Peacock 

53°13.0 

-56°40.1 





















Deneb 

49°28.8 

45°20.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.3 

9°57.6 

0 

214° 41.5 

207°00.9 

1°33.1 

138 u 18.0 

23°54.5 

311 u 15.7 

-22 u 39.9 

282 u 34.3 

-21 u 28.9 

Alnair 

27°39.0 

-46°51.9 

1 

229° 43.9 

222°00.5 

1°34.3 

153° 18.7 

23°54.7 

326° 18.3 

-22°39.9 

297°36.8 

-21°28.9 

Fomalhaut 

15°19.9 

-29°31.2 

2 

244° 46.4 

237°00.2 

1°35.4 

168° 19.4 

23°54.9 

341°20.9 

-22°39.9 

312°39.2 

-21°28.9 

Scheat 

13°49.8 

28° 10.9 

3 

259° 48.9 

251°59.9 

1°36.6 

183°20.1 

23°55.0 

356° 23.5 

-22°39.9 

327°41.7 

-21°28.9 

Markab 

13°34.6 

15°18.3 

4 

274°51.3 

266°59.5 

1°37.8 

198° 20.7 

23°55.2 

11°26.1 

-22°39.9 

342° 44.1 

-21°28.9 

2019/4/2 

SHA 

Mer.pass 

5 

289° 53.8 

281°59.2 

1°38.9 

213°21.4 

23°55.3 

26°28.7 

-22°39.9 

357°46.6 

-21°28.9 


354°33 5 

10:11 

6 

304° 56.3 

296°58.9 

1°40.1 

228°22.1 

23°55.5 

41°31.3 

-22°39.9 

12°49.0 

-21°28.9 

Mars 

j j — jj. j 

285°01.7 

14:48 

7 

319°58.7 

311°58.5 

1°41.3 

243°22.8 

23°55.7 

56°33.9 

-22°39.9 

27°51.5 

-21°28.9 

J u piter 

96°28.1 

03:23 

8 

335°01.2 

326°58.2 

1°42.5 

258°23.5 

23°55.8 

71°36.5 

-22°39.8 

42°53.9 

-21°28.9 

Saturn 

67°53.7 

05:17 

9 

350°03.7 

341°57.9 

1°43.6 

273° 24.2 

23°56.0 

86°39.1 

-22°39.8 

57°56.4 

-21°28.9 




10 

5°06.1 

356°57.5 

1°44.8 

288°24.9 

23°56.1 

101°41.7 

-22°39.8 

72°58.8 

-21°28.9 

2019/4/2 

SHA 

Mer.pass 

11 

20°08.6 

11°57.2 

1°46.0 

303°25.6 

23°56.3 

116°44.3 

-22°39.8 

88°01.3 

-21°28.9 

Venus 

353°26.5 

10:12 

12 

35°11.0 

26°56.9 

1°47.1 

318°26.3 

23°56.5 

131°46.9 

-22°39.8 

103°03.7 

-21°28.9 

Mars 

284°19.1 

14:47 

13 

50° 13.5 

41°56.5 

1°48.3 

333°26.9 

23°56.6 

146°49.5 

-22°39.8 

118°06.2 

-21°28.9 

Jupiter 

96°31.0 

03:19 

14 

65°16.0 

56°56.2 

1°49.5 

348° 27.6 

23°56.8 

161°52.1 

-22°39.8 

133°08.6 

-21°28.9 

Saturn 

67°53.2 

05:13 

15 

80° 18.4 

71°55.9 

1°50.6 

3°28.3 

23°56.9 

176°54.7 

-22°39.8 

148°11.1 

-21°28.9 

2019/4/2 

SHA 

Mer.pass 

16 

95°20.9 

86°55.5 

1°51.8 

18°29.0 

23°57.1 

191°57.3 

-22°39.8 

163°13.5 

-21°28.9 

Venus 

352°19.4 

10:12 

17 

110°23.4 

101°55.2 

1°53.0 

33°29.7 

23°57.3 

206° 59.9 

-22°39.8 

178°16.0 

-21°28.9 

Mars 

283°36.5 

14:46 

18 

125°25.8 

116°54.9 

1°54.1 

48° 30.4 

23°57.4 

222°02.5 

-22°39.8 

193°18.5 

-21°28.9 

Jupiter 

96°34.2 

03:14 

19 

140° 28.3 

131°54.6 

1°55.3 

63°31.1 

23°57.6 

237° 05.1 

-22°39.8 

208°20.9 

-21°28.9 

Saturn 

67°52.8 

05:09 

20 

155°30.8 

146° 54.2 

1°56.5 

78°31.8 

23°57.7 

252°07.7 

-22°39.8 

223°23.4 

-21°28.9 

1 Horizontal naralax 


21 

170°33.2 

161°53.9 

1°57.7 

93°32.4 

23°57.9 

267° 10.3 

-22°39.8 

238°25.8 

-21°28.9 


r 

Venus; 

0.1 

22 

185°35.7 

176°53.6 

1°58.8 

108°33.1 

23°58.0 

282° 12.9 

-22°39.8 

253°28.3 

-21°28.9 


Mars: 

0.1 

23 

200° 38.2 

191°53.2 

1°60.0 

123°33.8 

23°58.2 

297° 15.5 

-22°39.8 

268°30.7 

-21°28.9 




Mer. 

pass.:9:39: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.6 dO.O 

m-2.3 

v2.5 dO.O m0.5 





78 



2019 April 25 to Apr. 27 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

180“28.4 

13 u 01.4 

288''34.3 

10.1 

-22“07.2 

0.3 

55.4 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°28.5 

13°02.2 

303°03.5 

10.2 

-22°06.8 

0.4 

55.4 

72 



02:33 

21:28 



2 

210°28.6 

13°03.0 

317°32.6 

10.2 

-22° 06.4 

0.5 

55.3 

70 


00:57 

03:01 

20:59 

23:14 


3 

225°28.7 

13°03.9 

332°01.9 

10.2 

-22°05.8 

0.6 

55.3 

68 


01:54 

03:22 

20:37 

22:08 


4 

240° 28.8 

13°04.7 

346°31.1 

10.3 

-22°05.1 

0.8 

55.3 

66 


02:26 

03:38 

20:20 

21:34 


5 

255°28.9 

13°05.5 

1°00.4 

10.3 

-22° 04.3 

0.9 

55.3 

64 

00:50 

02:49 

03:52 

20:06 

21:10 

23:20 

6 

270°29.0 

13°06.3 

15°29.7 

10.3 

-22° 03.4 

1.0 

55.2 

62 

01:40 

03:08 

04:03 

19:54 

20:51 

22:21 

7 

285°29.1 

13°07.1 

29°59.0 

10.4 

-22°02.3 

1.1 

55.2 

60 

02:10 

03:23 

04:13 

19:45 

20:35 

21:50 

8 

300°29.2 

13°07.9 

44°28.4 

10.4 

-22°01.2 

1.2 

55.2 

58 

02:31 

03:35 

04:21 

19:36 

20:23 

21:27 

9 

315°29.3 

13°08.8 

58°57.9 

10.5 

-21°60.0 

1.3 

55.2 

56 

02:49 

03:46 

04:29 

19:29 

20:12 

21:09 

10 

330°29.5 

13°09.6 

73°27.3 

10.5 

-21°58.6 

1.4 

55.1 

54 

03:03 

03:55 

04:35 

19:22 

20:02 

20:55 

11 

345°29.6 

13° 10.4 

87°56.9 

10.5 

-21°57.1 

1.5 

55.1 

52 

03:15 

04:03 

04:41 

19:16 

19:54 

20:42 

12 

0°29.7 

13°11.2 

102°26.4 

10.6 

-21°55.6 

1.6 

55.1 

50 

03:26 

04:11 

04:46 

19:10 

19:46 

20:32 

13 

15°29.8 

13°12.0 

116°56.0 

10.6 

-21°53.9 

1.7 

55.1 

45 

03:47 

04:26 

04:58 

18:59 

19:31 

20:10 

14 

30°29.9 

13°12.8 

131°25.6 

10.7 

-21°52.1 

1.8 

55.1 

40 

04:03 

04:38 

05:07 

18:49 

19:18 

19:53 

15 

45°30.0 

13°13.6 

145°55.3 

10.7 

-21°50.2 

1.9 

55.0 

35 

04:17 

04:49 

05:15 

18:41 

19:08 

19:40 

16 

60° 30.1 

13° 14.5 

160°25.0 

10.7 

-21°48.2 

2.1 

55.0 

30 

04:27 

04:57 

05:22 

18:34 

18:59 

19:29 

17 

75°30.2 

13°15.3 

174°54.8 

10.8 

-21°46.1 

2.2 

55.0 

20 

04:45 

05:11 

05:34 

18:22 

18:45 

19:11 

18 

90°30.3 

13°16.1 

189°24.6 

10.8 

-21°43.9 

2.3 

55.0 

10 

04:58 

05:23 

05:45 

18:11 

18:33 

18:58 

19 

105°30.4 

13°16.9 

203°54.5 

10.9 

-21°41.6 

2.4 

54.9 

0 

05:09 

05:33 

05:54 

18:01 

18:22 

18:47 

20 

120°30.5 

13° 17.7 

218°24.4 

10.9 

-21°39.2 

2.5 

54.9 

-10 

05:18 

05:43 

06:04 

17:52 

18:13 

18:38 

21 

135°30.6 

13°18.5 

232°54.3 

11.0 

-21°36.6 

2.6 

54.9 

-20 

05:26 

05:52 

06:14 

17:41 

18:04 

18:30 

22 

150°30.7 

13°19.3 

247°24.3 

11.0 

-21°34.0 

2.7 

54.9 

-30 

05:33 

06:01 

06:26 

17:30 

17:54 

18:22 

23 

165°30.8 

13°20.1 

261°54.3 

11.1 

-21°31.3 

2.8 

54.9 

-35 

05:36 

06:06 

06:32 

17:23 

17:49 

18:19 


SD. —15.9 

Q_ 

II 

o 

CO 

S.D. —15.1 

-40 

05:40 

06:12 

06:40 

17:16 

17:43 

18:15 


-45 

05:43 

06:18 

06:48 

17:07 

17:37 

18:12 

Fri 

GHA 


GHA 



d 

HP 

-50 

05:47 

06:25 

06:59 

16:56 

17:30 

18:08 
















0 

180°30.9 

13°20.9 

276° 24.4 

11.1 

-21°28.4 

2.9 

54.8 




u / . U.3 




1 

195°31.1 

13°21.8 

290°54.5 

11.1 

-21°25.5 

3.0 

54.8 

-54 

05:50 

06:31 

07:09 

16:46 

17:23 

18:05 

2 

210°31.2 

13°22.6 

305°24.7 

11.2 

-21°22.5 

3.1 

54.8 

-56 

05:51 

06:35 

07:14 

16:40 

17:20 

18:03 

3 

225°31.3 

13°23.4 

319°54.9 

11.2 

-21°19.4 

3.2 

54.8 

-58 

05:53 

06:39 

07:21 

16:34 

17:15 

18:02 

4 

240°31.4 

13°24.2 

334°25.1 

11.3 

-21°16.1 

3.3 

54.8 

-60 

05:55 

06:44 

07:28 

16:26 

17:11 

17:60 

5 

255°31.5 

13°25.0 

348°55.4 

11.3 

-21°12.8 

3.4 

54.8 








6 

270°31.6 

13°25.8 

3°25.8 

11.4 

-21°09.4 

3.5 

54.7 



Moonrise 



Moonset 


7 

285°31.7 

13°26.6 

17°56.2 

11.4 

-21°05.8 

3.6 

54.7 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

300°31.8 

13°27.4 

32°26.6 

11.5 

-21°02.2 

3.7 

54.7 

72 







9 

315°31.9 

13°28.2 

46°57.1 

11.5 

-20°58.5 

3.8 

54.7 

70 



05:35 



07:42 

10 

330°32.0 

13°29.0 

61°27.6 

11.6 

-20° 54.6 

3.9 

54.7 

68 


04:44 

04:36 


06:53 

08:41 

11 

345° 32.1 

13°29.8 

75°58.2 

11.6 

-20°50.7 

4.0 

54.6 

66 

03:18 

03:48 

04:01 

06:35 

07:49 

09:15 

12 

0°32.2 

13°30.6 

90°28.9 

11.7 

-20°46.7 

4.1 

54.6 

64 

02:38 

03:15 

03:36 

07:14 

08:22 

09:39 

13 

15°32.3 

13°31.4 

104°59.5 

11.7 

-20°42.6 

4.2 

54.6 

62 

02:11 

02:50 

03:16 

07:42 

08:46 

09:59 

14 

30°32.4 

13°32.2 

119°30.3 

11.8 

-20°38.4 

4.3 

54.6 

60 

01:50 

02:31 

03:00 

08:03 

09:05 

10:14 

15 

45°32.5 

13°33.1 

134°01.0 

11.8 

-20°34.1 

4.3 

54.6 

58 

01:32 

02:15 

02:47 

08:20 

09:21 

10:28 

16 

60°32.6 

13°33.9 

148°31.9 

11.8 

-20°29.7 

4.4 

54.6 

56 

01:18 

02:01 

02:35 

08:35 

09:34 

10:39 

17 

75°32.7 

13°34.7 

163°02.7 

11.9 

-20°25.2 

4.5 

54.6 

54 

01:05 

01:49 

02:24 

08:48 

09:46 

10:49 

18 

90°32.8 

13°35.5 

177°33.7 

11.9 

-20°20.7 

4.6 

54.5 

52 

00:54 

01:39 

02:15 

08:59 

09:56 

10:58 

19 

105°32.9 

13°36.3 

192°04.6 

12.0 

-20° 16.0 

4.7 

54.5 

50 

00:44 

01:29 

02:07 

09:09 

10:05 

11:06 

20 

120°33.0 

13°37.1 

206°35.6 

12.0 

-20°11.2 

4.8 

54.5 

45 

00:23 

01:10 

01:49 

09:29 

10:25 

11:23 

21 

135°33.1 

13°37.9 

221°06.7 

12.1 

-20°06.4 

4.9 

54.5 

40 

00:06 

00:54 

01:35 

09:46 

10:40 

11:37 

22 

150°33.2 

13°38.7 

235°37.8 

12.1 

-20°01.4 

5.0 

54.5 

35 


00:40 

01:23 

09:60 

10:54 

11:48 

23 

165°33.3 

13°39.5 

250°09.0 

12.2 

-19°56.4 

5.1 

54.5 

30 


00:28 

01:12 

10:12 

11:05 

11:58 


SD. —15.9 

Q_ 

II 

O 

CO 

S.D. —15.0 

20 


00:08 

00:54 

10:33 

11:25 

12:16 


10 

23:50 


00:37 

10:51 

11:42 

12:31 


GHA 


GHA 



d 

HP 







12:45 
















0 

180“33.4 

13°40.3 

264°40.2 

12.2 

-19°51.3 

5.2 

54.5 

-20 

22:60 

23:51 


11:43 

12:30 

13:14 

1 

195°33.5 

13' 41.1 

279° 11.5 

12.3 

-19°46.1 

5.3 

54.4 








2 

210°33.6 

13°41.9 

293°42.8 

12.3 

-19°40.8 

5.3 

54.4 

-30 

22:40 

23:33 


12:04 

12:50 

13:31 

3 

225°33.7 

13°42.7 

308° 14.1 

12.4 

-19°35.4 

5.4 

54.4 

-35 

22:28 

23:22 


12:16 

13:01 

13:41 

4 

240°33.8 

13°43.5 

322°45.5 

12.4 

-19°29.9 

5.5 

54.4 

-45 

21:58 

22:55 

23:54 

1Z. jU 

12:46 

13:29 

14:06 

5 

255°33.9 

13°44.3 

337° 17.0 

12.5 

-19°24.4 

5.6 

54.4 

-50 

21:38 

22:37 

23:39 

13:06 

13:48 

14:22 

6 

270° 34.0 

13°45.1 

351°48.5 

12.5 

-19 18.7 


54.4 








7 

285° 34.1 

13°45.9 

6°20.0 

12.6 

-19°13.0 

5.8 

54.4 

-52 

21:28 

22:28 

23:31 

13:16 

13:56 

14:29 

8 

300°34.2 

13°46.7 

20°51.6 

12.6 

-19°07.2 

5.9 

54.4 

-54 

21:18 

22:19 

23:23 

13:27 

14:06 

14:38 










21:06 

22:08 

23:14 

13:39 

14:17 

14:47 

9 

315°34.3 

13°47.5 

35°23.2 

12.7 

-19°01.3 

5.9 

54.4 

-58 

20:52 

21:55 

23:04 

13:53 

14:30 

14:58 

10 

330° 34.4 

13°48.3 

49°54.9 

12.7 

-18° 55.3 

6.0 









11 

345°34.5 

13°49.1 

64°26.7 

12.8 

-18°49.3 

6.1 

54.3 

-60 

20:35 

21:41 

22:53 

14:10 

14:45 

15:10 

12 

0°34.6 

13°49.9 

78°58.4 

12.8 

-18°43.1 

6.2 

54.3 








13 

15°34.7 

13°50.7 

93°30.3 

12.9 

-18°36.9 

6.3 

54.3 



Sun 



Moon 


14 

30°34.8 

13°51.4 

108°02.1 

12.9 

-18°30.6 

6.3 

54.3 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

45°34.9 

13°52.2 

122°34.1 

12.9 

-18°24.2 

6.4 

54.3 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°35.0 

13°53.0 

137°06.0 

13.0 

-18°17.8 

6.5 

54.3 

25 

01:53 

01:59 

11:58 

04:55 

17:21 

20(64%) 

17 

75°35.1 

13°53.8 

151°38.1 

13.0 

-18°11.2 

6.6 

54.3 

26 

02:04 

02:09 

11:57 

05:45 

18:10 

21(54%) 

18 

90°35.2 

13°54.6 

166°10.1 

13.1 

-18°04.6 

6.7 

54.3 

27 

02:14 

02:18 

11:57 

06:33 

18:57 

22(45%) 

19 

105°35.3 

13°55.4 

180°42.2 

13.1 

-17°57.9 

6.7 

54.3 








20 

120°35.4 

13°56.2 

195° 14.4 

13.2 

-17°51.2 

6.8 

54.3 








21 

135°35.5 

13°57.0 

209°46.6 

13.2 

-17°44.3 

6.9 

54.3 








22 

150°35.6 

13°57.8 

224° 18.8 

13.3 

-17°37.4 

7.0 

54.3 








23 

165°35.6 

13°58.6 

238°51.1 

13.3 

-17° 30.4 

7.0 

54.3 









SD. —15.9 

d—0.8 

S.D. —14.9 
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April 28, 29 ,30 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

215°40.6 

206°52.9 

2°01.2 

138°34.5 

23°58.3 

312° 18.1 

-22°39.8 

283°33.2 

-21°28.9 

Alpheratz 

357°39.7 

29°11.5 

1 

230°43.1 

221°52.6 

2°02.3 

153°35.2 

23°58.5 

327° 20.7 

-22°39.8 

298°35.6 

-21°28.9 

Ankaa 

353°12.1 

-42° 12.1 

2 

245°45.5 

236°52.2 

2°03.5 

168°35.9 

23°58.7 

342° 23.3 

-22° 39.8 

313°38.1 

-21°28.9 

Schedar 

349°36.5 

56°38.3 

3 

260°48.0 

251°51.9 

2°04.7 

183°36.6 

23°58.8 

357° 26.0 

-22° 39.8 

328°40.5 

-21°28.9 

Diphda 

348°52.1 

-17°53.0 

4 

275° 50.5 

266°51.6 

2°05.8 

198°37.3 

23°59.0 

12°28.6 

-22° 39.7 

343°43.0 

-21°28.9 

Achernar 

335°24.4 

-57°08.5 

5 

290° 52.9 

281°51.2 

2°07.0 

213°38.0 

23°59.1 

27°31.2 

-22°39.7 

358°45.5 

-21°28.9 

Hamal 

327°56.6 

23°33.0 

6 

305° 55.4 

296°50.9 

2°08.2 

228°38.6 

23°59.3 

42°33.8 

-22°39.7 

13°47.9 

-21°28.9 

Polaris 

316°30.2 

89°20.6 

7 

320°57.9 

311°50.6 

2°09.3 

243°39.3 

23°59.4 

57° 36.4 

-22° 39.7 

28°50.4 

-21°28.9 

Akamar 

315°15.7 

-40° 13.9 

8 

336°00.3 

326° 50.2 

2°10.5 

258°40.0 

23°59.6 

72°39.0 

-22° 39.7 

43°52.8 

-21°28.9 

Menkar 

314°11.2 

4°09.7 

9 

351°02.8 

341°49.9 

2°11.7 

273°40.7 

23°59.7 

87°41.6 

-22° 39.7 

58°55.3 

-21°28.9 

Mirfak 

308°35.1 

49°55.6 

10 

6°05.3 

356°49.6 

2°12.8 

288°41.4 

23°59.9 

102°44.2 

-22°39.7 

73°57.7 

-21°28.9 

Aldebaran 

290°45.1 

16°32.7 

11 

21°07.7 

11°49.2 

2°14.0 

303°42.1 

24°00.0 

117°46.8 

-22°39.7 

89°00.2 

-21°28.9 

Rigel 

281°08.5 

-8°11.1 

12 

36° 10.2 

26°48.9 

2°15.2 

318°42.8 

24°00.2 

132°49.4 

-22° 39.7 

104°02.7 

-21°28.9 

Capella 

280°28.9 

46°01.0 

13 

51° 12.6 

41°48.6 

2°16.4 

333°43.5 

24°00.3 

147°52.1 

-22°39.7 

119°05.1 

-21°28.9 

Bellatrix 

278°28.0 

6°21.8 

14 

66° 15.1 

56°48.2 

2°17.5 

348°44.1 

24°00.5 

162°54.7 

-22°39.7 

134°07.6 

-21°28.9 

Elnath 

278°07.9 

28°37.3 

15 

81° 17.6 

71°47.9 

2°18.7 

3°44.8 

24°00.6 

177°57.3 

-22°39.7 

149° 10.0 

-21°28.9 

Alnilam 

275°42.6 

-1°11.6 

16 

96° 20.0 

86°47.6 

2°19.9 

18°45.5 

24°00.8 

192°59.9 

-22°39.7 

164° 12.5 

-21°28.9 

Betelgeuse 

270°57.2 

7°24.4 

17 

111°22.5 

101°47.2 

2°21.0 

33°46.2 

24°00.9 

208°02.5 

-22° 39.7 

179° 14.9 

-21°28.9 

Canopus 

263°54.7 

-52°42.7 

18 

126°25.0 

116°46.9 

2°22.2 

48°46.9 

24°01.1 

223°05.1 

-22° 39.7 

194° 17.4 

-21°28.9 

Sirius 

258°30.3 

-16°44.7 

19 

141°27.4 

131°46.6 

2°23.4 

63°47.6 

24°01.2 

238° 07.7 

-22°39.7 

209° 19.9 

-21°28.9 

Adara 

255°09.5 

-29°00.2 

20 

156°29.9 

146°46.2 

2°24.5 

78°48.3 

24°01.4 

253° 10.3 

-22° 39.7 

224°22.3 

-21°28.9 

Procyon 

244°55.6 

5°10.5 

21 

171°32.4 

161°45.9 

2°25.7 

93°49.0 

24°01.5 

268° 13.0 

-22°39.7 

239°24.8 

-21°28.9 

Pollux 

243°22.9 

27°58.7 

22 

186°34.8 

176°45.6 

2°26.9 

108°49.7 

24°01.7 

283° 15.6 

-22° 39.6 

254°27.2 

-21°28.9 

Avior 

234° 16.5 

-59°34.6 

23 

201°37.3 

191°45.2 

2°28.0 

123°50.3 

24°01.8 

298° 18.2 

-22° 39.6 

269°29.7 

-21°28.9 

Suhail 

222°49.5 

-43°30.9 

Mer.pass.:9:35: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.2 ml.6 

v2.6 dO.O 

m-2.3 

v2.5 d-0.0 m0.5 

Miaplacidus 

221°38.8 

-69°48.1 


Alphard 

217°52.1 

-8°44.7 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.4 











n 11 Kiio 


fil 0 OQ 1 

0 

216 u 39.8 

206 u 44.9 

2 U 29.2 

138 u 51.0 

24 u 02.0 

313 u 20.8 

-22 u 39.6 

284 u 32.2 

-21 u 28.9 

uuDne 

ionOono 

01 oy.± 

1 A O T7 n 

1 

231°42.2 

221°44.6 

2°30.4 

153°51.7 

24°02.1 

328° 23.4 

-22° 39.6 

299°34.6 

-21°28.9 

Denebola 

182 29.8 

14 21 .9 

2 

246°44.7 

236°44.2 

2°31.5 

168°52.4 

24°02.3 

343°26.0 

-22°39.6 

314°37.1 

-21°28.9 

Gienah 

175°47.9 

i 790 n a 0 

-17°39.0 

3 

261°47.1 

251°43.9 

2°32.7 

183°53.1 

24°02.4 

358°28.6 

-22°39.6 

329°39.5 

-21°28.9 

Acrux 

1/8 U4.8 

-63° 12.4 

4 

276°49.6 

266°43.5 

2°33.9 

198°53.8 

24°02.5 

13°31.3 

-22° 39.6 

344°42.0 

-21°28.9 

Gacrux 

171°56.0 

-57° 13.4 

5 

291°52.1 

281°43.2 

2°35.0 

213°54.5 

24°02.7 

28°33.9 

-22°39.6 

359°44.5 

-21°28.9 

Alioth 

166° 16.7 

55°51.5 

6 

306° 54.5 

296°42.9 

2°36.2 

228°55.2 

24°02.8 

43° 36.5 

-22° 39.6 

14°46.9 

-21°28.9 

Spica 

158°26.7 

1 rnOrrO 

-11°15.7 

7 

321°57.0 

311°42.5 

2°37.4 

243°55.8 

24°03.0 

58° 39.1 

-22° 39.6 

29°49.4 

-21°28.9 

Alcaid 

152 55.8 

49° 13.1 

8 

336° 59.5 

326°42.2 

2°38.6 

258°56.5 

24°03.1 

73°41.7 

-22°39.6 

44°51.8 

-21°28.9 

Hadar 

148°41.6 

1 A O O AO IT 

-60°27.9 

aaO A-7 0 

9 

352°01.9 

341° 41.9 

2°39.7 

273°57.2 

24°03.3 

88°44.4 

-22° 39.6 

59°54.3 

-21°28.9 

Menkent 

148 02.5 

-36 27.8 

iaO r\i- 0 

10 

7°04.4 

356°41.5 

2°40.9 

288°57.9 

24°03.4 

103°47.0 

-22° 39.6 

74°56.8 

-21°28.9 

Arcturus 

145°51.6 

19 U5.3 

11 

22°06.9 

11°41.2 

2°42.1 

303°58.6 

24°03.6 

118°49.6 

-22° 39.6 

89°59.2 

-21°28.9 

Rigil Kent. 

139°45.7 

-60° 54.8 

12 

37°09.3 

26°40.9 

2°43.2 

318°59.3 

24°03.7 

133°52.2 

-22°39.6 

105°01.7 

-21°28.9 

Zubenelg. 

137°00.7 

-16°07.2 

13 

52° 11.8 

41°40.5 

2°44.4 

333°60.0 

24°03.8 

148°54.8 

-22°39.6 

120°04.1 

-21°28.9 

Kochab 

137°18.9 

1 AaO A-7 0 

74° 04.7 

ncOon a 

14 

67° 14.3 

56°40.2 

2°45.6 

349°00.7 

24°04.0 

163° 57.4 

-22° 39.6 

135°06.6 

-21°28.9 

Alphecca 

126 07.3 

1 1 no 01 r\ 

26 39.0 

ntOno 0 

15 

82° 16.7 

71°39.9 

2°46.7 

4°01.3 

24°04.1 

179°00.1 

-22°39.6 

150°09.1 

-21°28.9 

Antares 

112 21 .U 

-26 28.3 

16 

97° 19.2 

86°39.5 

2°47.9 

19°02.0 

24°04.3 

194°02.7 

-22°39.5 

165°11.5 

-21°28.9 

Atria 

107°18.8 

1 nno r 1-7 -7 

-69°03.4 

1 C O A A O 

17 

112°21.6 

101°39.2 

2°49.1 

34°02.7 

24°04.4 

209°05.3 

-22° 39.5 

180° 14.0 

-21°28.9 

Sa bi k 

102 VI .1 

-15 44.8 

A 7 OAA O 

18 

127°24.1 

116°38.9 

2°50.2 

49°03.4 

24°04.5 

224°07.9 

-22°39.5 

195° 16.4 

-21°28.9 

Shaula 

96°16.2 

r\ r~ O aa f- 

-37 06.8 

10 O 000 

19 

142° 26.6 

131°38.5 

2°51.4 

64° 04.1 

24°04.7 

239° 10.6 

-22° 39.5 

210°18.9 

-21°28.9 

Rasalhague 

96 02.5 

nnO a 00 

12 32.8 

Cl O A. 

20 

157° 29.0 

146°38.2 

2°52.6 

79°04.8 

24°04.8 

254° 13.2 

-22°39.5 

225°21.4 

-21°28.9 

Eta min 

90 48.9 

51 29.U 

21 

172°31.5 

161°37.8 

2°53.7 

94°05.5 

24°05.0 

269° 15.8 

-22°39.5 

240°23.8 

-21°28.9 

Kaus Aust. 

83°38.3 

onOoc 1 

-34°22.3 

ooo A~7 A 

22 

187° 34.0 

176°37.5 

2°54.9 

109°06.1 

24°05.1 

284° 18.4 

-22°39.5 

255°26.3 

-21°28.9 

Vega 

80 86.1 

38 4/.9 

23 

202° 36.4 

191°37.2 

2°56.1 

124°06.8 

24°05.2 

299°21.0 

-22° 39.5 

270°28.8 

-21°28.9 

Nunki 

Altair 

75°53.2 

62°04.4 

-26° 16.2 
8°55.0 

Mer.pass.:9:31: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.l ml.6 

v2.6 dO.O 

m-2.3 

v2.5 d-0.0 m0.5 

Peacock 

53°12.9 

-56°40.1 





















Deneb 

49°28.8 

45°20.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.3 

9°57.6 

0 

217° 38.9 

206 u 36.8 

2 U 57.2 

139 u 07.5 

24 u 05.4 

314 u 23.7 

-22 u 39.5 

285°31.2 

-21 u 28.9 

Alnair 

27°38.9 

-46°51.9 

1 

232°41.4 

221°36.5 

2°58.4 

154°08.2 

24°05.5 

329°26.3 

-22° 39.5 

300°33.7 

-21°28.9 

Fomalhaut 

15°19.9 

-29°31.2 

2 

247° 43.8 

236°36.2 

2°59.6 

169°08.9 

24°05.7 

344°28.9 

-22° 39.5 

315°36.2 

-21°28.9 

Scheat 

13°49.8 

28° 10.9 

3 

262° 46.3 

251°35.8 

3°00.7 

184°09.6 

24°05.8 

359°31.5 

-22° 39.5 

330°38.6 

-21°28.9 

Markab 

13°34.6 

15°18.3 

4 

277° 48.7 

266°35.5 

3°01.9 

199° 10.3 

24°05.9 

14° 34.2 

-22° 39.5 

345°41.1 

-21°28.9 

2019/4/2 

SHA 

Mer.pass 

5 

292°51.2 

281°35.2 

3°03.1 

214°11.0 

24°06.1 

29°36.8 

-22°39.5 

0°43.5 

-21°28.9 


351°12.3 

10:13 

6 

307°53.7 

296°34.8 

3°04.2 

229°11.6 

24°06.2 

44° 39.4 

-22°39.5 

15°46.0 

-21°28.9 

Mars 

282°53.9 

14:45 

7 

322°56.1 

311°34.5 

3°05.4 

244° 12.3 

24°06.3 

59°42.0 

-22°39.5 

30°48.5 

-21°28.9 

J u piter 

96°37.5 

03:10 

8 

337° 58.6 

326°34.1 

3°06.6 

259° 13.0 

24°06.5 

74° 44.7 

-22° 39.5 

45°50.9 

-21°28.9 

Saturn 

67°52.6 

05:05 

9 

353°01.1 

341°33.8 

3°07.7 

274° 13.7 

24°06.6 

89°47.3 

-22°39.4 

60°53.4 

-21°28.9 




10 

8°03.5 

356°33.5 

3°08.9 

289° 14.4 

24°06.8 

104°49.9 

-22°39.4 

75°55.9 

-21°28.9 

2019/4/2 

SHA 

Mer.pass 

11 

23°06.0 

11°33.1 

3°10.1 

304° 15.1 

24°06.9 

119°52.5 

-22° 39.4 

90°58.3 

-21°28.9 

Venus 

350°05.1 

10:13 

12 

38°08.5 

26°32.8 

3°11.2 

319°15.8 

24°07.0 

134°55.2 

-22° 39.4 

106°00.8 

-21°28.9 

Mars 

282°11.3 

14:44 

13 

53°10.9 

41°32.5 

3°12.4 

334° 16.4 

24°07.2 

149°57.8 

-22° 39.4 

121°03.3 

-21°28.9 

Jupiter 

96°41.0 

03:06 

14 

68° 13.4 

56°32.1 

3°13.6 

349° 17.1 

24°07.3 

165°00.4 

-22°39.4 

136°05.7 

-21°28.9 

Saturn 

67°52.4 

05:01 

15 

83°15.9 

71°31.8 

3°14.7 

4° 17.8 

24°07.4 

180°03.0 

-22° 39.4 

151°08.2 

-21°28.9 

2019/4/3 

SHA 

Mer.pass 

16 

98° 18.3 

86°31.4 

3°15.9 

19°18.5 

24°07.6 

195°05.7 

-22° 39.4 

166°10.7 

-21°28.9 

Venus 

348° 57.9 

10:14 

17 

113°20.8 

101°31.1 

3°17.1 

34° 19.2 

24°07.7 

210°08.3 

-22°39.4 

181°13.1 

-21°28.9 

Mars 

281°28.6 

14:43 

18 

128°23.2 

116°30.8 

3°18.2 

49° 19.9 

24°07.8 

225° 10.9 

-22°39.4 

196°15.6 

-21°28.9 

Jupiter 

96° 44.8 

03:02 

19 

143° 25.7 

131°30.4 

3°19.4 

64°20.6 

24°08.0 

240° 13.6 

-22° 39.4 

211°18.1 

-21°28.9 

Saturn 

67°52.3 

04:57 

20 

158°28.2 

146°30.1 

3°20.6 

79°21.3 

24°08.1 

255° 16.2 

-22°39.4 

226°20.5 

-21°28.9 

1 Horizontal naralax 


21 

173° 30.6 

161°29.7 

3°21.7 

94°21.9 

24°08.2 

270° 18.8 

-22° 39.4 

241°23.0 

-21°29.0 


r 

Venus; 

0.1 

22 

188°33.1 

176°29.4 

3°22.9 

109°22.6 

24°08.4 

285°21.4 

-22° 39.4 

256°25.5 

-21°29.0 


Mars: 

0.1 

23 

203°35.6 

191°29.1 

3°24.1 

124°23.3 

24°08.5 

300° 24.1 

-22°39.4 

271°27.9 

-21°29.0 




Mer.pass.:9:27: 

v-0.3 dl.2 

m-3.8 

< 

o 

Q- 

O 

ml.6 

v2.6 dO.O 

m-2.3 

v2.5 d-0.0 m0.5 
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2019 April 28 to Apr. 30 


Sun Moon 


sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

180 u 35.7 

13 u 59.4 

253 u 23.4 

13.4 

-17 u 23.3 

7.1 

54.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°35.8 

14°00.2 

267°55.8 

13.4 

-17° 16.2 

7.2 

54.2 

72 

— 


02:11 

21:50 


— 

2 

210°35.9 

14°01.0 

282°28.2 

13.4 

-17°08.9 

7.3 

54.2 

70 

— 


02:44 

21:15 

— 

— 

3 

225°36.0 

14°01.8 

297°00.7 

13.5 

-17°01.6 

7.3 

54.2 

68 

— 

01:30 

03:08 

20:50 

22:33 

— 

4 

240° 36.1 

14°02.5 

311°33.2 

13.5 

-16°54.3 

7.4 

54.2 

66 

— 

02:09 

03:27 

20:31 

21:50 

— 

5 

255°36.2 

14°03.3 

326°05.7 

13.6 

-16°46.8 

7.5 

54.2 

64 

— 

02:36 

03:42 

20:15 

21:22 

— 

6 

270°36.3 

14°04.1 

340° 38.3 

13.6 

-16°39.3 

7.5 

54.2 

62 

01:19 

02:56 

03:54 

20:03 

21:01 

22:43 

7 

285°36.4 

14°04.9 

355° 10.9 

13.7 

-16°31.7 

7.6 

54.2 

60 

01:55 

03:13 

04:04 

19:52 

20:44 

22:04 

8 

300°36.5 

14°05.7 

9°43.6 

13.7 

-16°24.1 

7.7 

54.2 

58 

02:20 

03:26 

04:14 

19:43 

20:31 

21:38 

9 

315°36.6 

14°06.5 

24° 16.3 

13.7 

-16°16.4 

7.8 

54.2 

56 

02:39 

03:38 

04:22 

19:35 

20:19 

21:19 

10 

330°36.7 

14°07.3 

38°49.1 

13.8 

-16°08.6 

7.8 

54.2 

54 

02:54 

03:48 

04:29 

19:27 

20:08 

21:03 

11 

345° 36.8 

14°08.1 

53°21.9 

13.8 

-16°00.7 

7.9 

54.2 

52 

03:07 

03:57 

04:35 

19:21 

19:59 

20:49 

12 

0°36.9 

14°08.9 

67°54.7 

13.9 

-15°52.8 

8.0 

54.2 

50 

03:19 

04:05 

04:41 

19:15 

19:51 

20:38 

13 

15°37.0 

14°09.6 

82°27.6 

13.9 

-15°44.8 

8.0 

54.2 

45 

03:41 

04:21 

04:53 

19:03 

19:35 

20:15 

14 

30°37.0 

14° 10.4 

97°00.5 

13.9 

-15°36.7 

8.1 

54.2 

40 

03:59 

04:34 

05:03 

18:52 

19:21 

19:57 

15 

45° 37.1 

14°11.2 

111°33.5 

14.0 

-15°28.6 

8.2 

54.2 

35 

04:13 

04:45 

05:12 

18:43 

19:10 

19:43 

16 

60°37.2 

14°12.0 

126°06.5 

14.0 

-15°20.4 

8.2 

54.2 

30 

04:24 

04:54 

05:19 

18:36 

19:01 

19:31 

17 

75°37.3 

14°12.8 

140°39.5 

14.0 

-15°12.2 

8.3 

54.2 

20 

04:42 

05:09 

05:32 

18:23 

18:46 

19:13 

18 

90°37.4 

14°13.6 

155°12.5 

14.1 

-15°03.9 

8.4 

54.2 

10 

04:56 

05:22 

05:44 

18:11 

18:33 

18:59 

19 

105°37.5 

14° 14.3 

169°45.7 

14.1 

-14°55.5 

8.4 

54.2 

0 

05:08 

05:33 

05:54 

18:01 

18:22 

18:47 

20 

120°37.6 

14°15.1 

184° 18.8 

14.2 

-14°47.0 

8.5 

54.2 

-10 

05:18 

05:43 

06:04 

17:50 

18:12 

18:37 

21 

135°37.7 

14°15.9 

198°52.0 

14.2 

-14°38.5 

8.5 

54.2 

-20 

05:26 

05:53 

06:15 

17:39 

18:02 

18:28 

22 

150°37.8 

14° 16.7 

213°25.2 

14.2 

-14°30.0 

8.6 

54.2 

-30 

05:35 

06:03 

06:28 

17:27 

17:52 

18:20 

23 

165°37.9 

14°17.5 

227° 58.4 

14.3 

-14°21.3 

8.7 

54.2 

-35 

05:39 

06:08 

06:35 

17:20 

17:46 

18:16 


SD. — 15.9 

d—0.8 

S.D.—14.8 

-40 

05:43 

06:15 

06:43 

17:12 

17:40 

18:12 


-45 

05:47 

06:21 

06:52 

17:02 

17:33 

18:08 

»/lon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

05:51 

06:29 

07:03 

16:51 

17:25 

18:03 









-52 

05:53 

06:33 

07:08 

16:46 

17:21 

18:01 

0 

180°37.9 

14° 18.3 

242°31.7 

14.3 

-14°12.6 

8.7 

54.2 








1 

195°38.0 

14° 19.0 

257°05.0 

14.3 

-14°03.9 

8.8 

54.2 

-54 

05:55 

06:36 

07:14 

16:40 

17:18 

17:59 

2 

210°38.1 

14° 19.8 

271°38.4 

14.4 

-13°55.1 

8.8 

54.2 

-56 

05:57 

06:41 

07:20 

16:34 

17:13 

17:57 

3 

225°38.2 

14°20.6 

286° 11.7 

14.4 

-13°46.2 

8.9 

54.2 

-58 

05:59 

06:45 

07:27 

16:27 

17:09 

17:55 

4 

240° 38.3 

14°21.4 

300°45.2 

14.4 

-13°37.3 

9.0 

54.2 

-60 

06:01 

06:50 

07:35 

16:18 

17:04 

17:53 

5 

255°38.4 

14°22.2 

315°18.6 

14.5 

-13°28.3 

9.0 

54.2 


6 

270°38.5 

14°22.9 

329°52.1 

14.5 

-13°19.2 

9.1 

54.2 



Moonrise 



Moonset 


7 

285°38.6 

14°23.7 

344°25.6 

14.5 

-13°10.1 

9.1 

54.2 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

300°38.6 

14°24.5 

358°59.1 

14.6 

-13°01.0 

9.2 

54.2 

72 

05:49 

05:10 

04:48 

09:05 

11:16 

13:08 

9 

315°38.7 

14°25.3 

13°32.7 

14.6 

-12°51.8 

9.2 

54.2 

70 

05:01 

04:45 

04:33 

09:52 

11:40 

13:21 

10 

330°38.8 

14°26.1 

28°06.3 

14.6 

-12°42.5 

9.3 

54.2 

68 

04:30 

04:26 

04:21 

10:22 

11:58 

13:31 

11 

345° 38.9 

14°26.8 

42°39.9 

14.6 

-12°33.2 

9.3 

54.2 

66 

04:07 

04:10 

04:11 

10:44 

12:12 

13:40 

12 

0°39.0 

14°27.6 

57°13.6 

14.7 

-12°23.8 

9.4 

54.2 

64 

03:49 

03:57 

04:03 

11:01 

12:24 

13:47 

13 

15°39.1 

14°28.4 

71°47.3 

14.7 

-12° 14.4 

9.5 

54.2 

62 

03:34 

03:46 

03:55 

11:16 

12:34 

13:53 

14 

30°39.2 

14°29.2 

86°21.0 

14.7 

-12°04.9 

9.5 

54.2 

60 

03:21 

03:37 

03:49 

11:28 

12:43 

13:59 

15 

45°39.3 

14°29.9 

100°54.7 

14.7 

-11°55.4 

9.6 

54.3 

58 

03:10 

03:29 

03:44 

11:38 

12:50 

14:03 

16 

60°39.3 

14°30.7 

115°28.5 

14.8 

-11°45.8 

9.6 

54.3 

56 

03:01 

03:21 

03:39 

11:47 

12:57 

14:07 

17 

75°39.4 

14°31.5 

130°02.2 

14.8 

-11°36.1 

9.7 

54.3 

54 

02:52 

03:15 

03:34 

11:55 

13:03 

14:11 

18 

90°39.5 

14°32.3 

144° 36.0 

14.8 

-11°26.5 

9.7 

54.3 

52 

02:45 

03:09 

03:30 

12:02 

13:08 

14:15 

19 

105°39.6 

14°33.0 

159°09.9 

14.8 

-11°16.7 

9.8 

54.3 

50 

02:38 

03:04 

03:26 

12:09 

13:13 

14:18 

20 

120°39.7 

14°33.8 

173°43.7 

14.9 

-11°06.9 

9.8 

54.3 

45 

02:23 

02:52 

03:19 

12:23 

13:23 

14:24 

21 

135°39.8 

14°34.6 

188°17.6 

14.9 

-10°57.1 

9.9 

54.3 

40 

02:11 

02:43 

03:12 

12:34 

13:32 

14:30 

22 

150°39.8 

14°35.4 

202°51.5 

14.9 

-10°47.2 

9.9 

54.3 

35 

02:01 

02:35 

03:06 

12:44 

13:39 

14:34 

23 

165°39.9 

14°36.1 

217°25.4 

14.9 

-10°37.3 

10.0 

54.3 

30 

01:51 

02:27 

03:01 

12:52 

13:45 

14:38 


SD. — 15.9 

d—0.8 

S.D. — 14.8 

20 

01:36 

02:15 

02:52 

13:06 

13:56 

14:46 


10 

01:22 

02:04 

02:44 

13:19 

14:06 

14:52 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

01:09 

01:54 

02:37 

13:31 

14:15 

14:58 









-10 

00:56 

01:43 

02:30 

13:42 

14:24 

15:03 

0 

180°40.0 

14 u 36.9 

231°59.4 

15.0 

-10°27.3 

10.0 

54.3 

-20 

00:42 

01:32 

02:22 

13:55 

14:33 

15:09 

1 

195°40.1 

14°37.7 

246°33.3 

15.0 

-10°17.3 

10.0 

54.3 








2 

210°40.2 

14°38.4 

261°07.3 

15.0 

-10°07.2 

10.1 

54.3 

-30 

00:26 

01:20 

02:13 

14:09 

14:44 

15:16 

3 

225°40.3 

14°39.2 

275°41.3 

15.0 

-9°57.1 

10.1 

54.3 

-35 

00:17 

01:12 

02:08 

14:17 

14:50 

15:20 









-40 

00:06 

01:04 

02:02 

14:26 

14:57 

15:25 

4 

5 

240°40.3 

255°40.4 

14°40.0 

14°40.8 

290°15.3 
304° 49.4 

15.0 

15.0 

-9°47.0 

-9°36.8 

10.2 

10.2 

54.4 

54.4 

-45 

-50 


00:54 

00:42 

01:55 

01:46 

14:37 

14:50 

15:05 

15:14 

15:30 

15:36 

6 

270°40.5 

14°41.5 

319°23.4 

15.1 

-9°26.5 

10.3 

54.4 








7 

285°40.6 

14°42.3 

333°57.5 

15.1 

-9°16.2 

10.3 

54.4 

-52 


00:36 

01:43 

14:56 

15:19 

15:39 

8 

300°40.7 

14°43.1 

348°31.6 

15.1 

-9°05.9 

10.3 

54.4 

-54 


00:30 

nn-03 

01:38 
m• 

15:03 

ic.in 

15:24 

1 R-OQ 

15:42 

9 

315°40.8 

14°43.8 

3°05.7 

15.1 

-8°55.5 

10.4 

54.4 

-DU 

-58 


UU .Zj 

00:16 

01:28 

±D. ±U 

15:18 

±D.zy 

15:35 

±D.*tD 

15:49 

10 

330°40.8 

14°44.6 

17°39.8 

15.1 

-8°45.1 

10.4 

54.4 








11 

345°40.9 

14°45.4 

32°13.9 

15.1 

-8°34.7 

10.5 

54.4 

-60 


00:07 

01:22 

15:28 

15:42 

15:53 

12 

0°41.0 

14°46.1 

46°48.1 

15.1 

-8°24.2 

10.5 

54.4 


13 

15°41.1 

14°46.9 

61°22.2 

15.2 

-8° 13.7 

10.5 

54.4 



Sun 



Moon 


14 

30°41.2 

14°47.7 

75°56.4 

15.2 

-8°03.1 

10.6 

54.5 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

45°41.2 

14°48.4 

90°30.5 

15.2 

-7°52.5 

10.6 

54.5 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°41.3 

14°49.2 

105°04.7 

15.2 

-7°41.8 

10.7 

54.5 

28 

02:23 

02:27 

11:57 

07:19 

19:42 

23(35%) 

17 

75°41.4 

14°50.0 

119°38.9 

15.2 

-7°31.2 

10.7 

54.5 

29 

02:32 

02:36 

11:57 

08:04 

20:25 

24(27%) 

18 

90°41.5 

14°50.7 

134°13.1 

15.2 

-7°20.5 

10.7 

54.5 

30 

02:40 

02:44 

11:57 

08:47 

21:08 

25(19%) 

19 

105°41.6 

14°51.5 

148°47.3 

15.2 

-7°09.7 

10.8 

54.5 








20 

120°41.6 

14°52.3 

163°21.5 

15.2 

-6°58.9 

10.8 

54.5 








21 

135°41.7 

14°53.0 

177°55.8 

15.2 

-6°48.1 

10.8 

54.5 








22 

150°41.8 

14°53.8 

192°30.0 

15.2 

-6°37.2 

10.9 

54.6 








23 

165°41.9 

14°54.5 

207° 04.2 

15.2 

-6°26.4 

10.9 

54.6 









SD. — 15.9 

Q. 

II 

O 

oo 

S.D.—14.8 










May 01, 02 ,03 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

218°38.0 

206°28.7 

3°25.2 

139°24.0 

24°08.6 

315°26.7 

-22°39.4 

286°30.4 

-21°29.0 

Alpheratz 

357°39.7 

29°11.5 

1 

233°40.5 

221°28.4 

3°26.4 

154°24.7 

24°08.7 

330° 29.3 

-22°39.3 

301°32.9 

-21°29.0 

Ankaa 

353°12.1 

-42° 12.1 

2 

248°43.0 

236°28.1 

3°27.6 

169°25.4 

24°08.9 

345°32.0 

-22°39.3 

316°35.3 

-21°29.0 

Schedar 

349°36.5 

56°38.3 

3 

263°45.4 

251°27.7 

3°28.7 

184°26.1 

24°09.0 

0°34.6 

-22°39.3 

331°37.8 

-21°29.0 

Diphda 

348°52.1 

-17°53.0 

4 

278°47.9 

266° 27.4 

3°29.9 

199°26.7 

24°09.1 

15°37.2 

-22°39.3 

346°40.3 

-21°29.0 

Achernar 

335°24.4 

-57°08.4 

5 

293°50.3 

281°27.0 

3°31.0 

214°27.4 

24°09.3 

30°39.9 

-22°39.3 

1°42.7 

-21°29.0 

Hamal 

327°56.6 

23°33.0 

6 

308°52.8 

296°26.7 

3°32.2 

229°28.1 

24°09.4 

45°42.5 

-22°39.3 

16°45.2 

-21°29.0 

Polaris 

316°30.4 

89°20.6 

7 

323°55.3 

311°26.4 

3°33.4 

244°28.8 

24°09.5 

60°45.1 

-22°39.3 

31°47.7 

-21°29.0 

Akamar 

315°15.7 

-40° 13.9 

8 

338°57.7 

326°26.0 

3°34.5 

259°29.5 

24°09.6 

75°47.8 

-22°39.3 

46°50.2 

-21°29.0 

Menkar 

314°11.2 

4°09.7 

9 

354°00.2 

341°25.7 

3°35.7 

274°30.2 

24°09.8 

90°50.4 

-22°39.3 

61°52.6 

-21°29.0 

Mirfak 

308°35.1 

49°55.6 

10 

9°02.7 

356°25.3 

3°36.9 

289°30.9 

24°09.9 

105°53.0 

-22°39.3 

76°55.1 

-21°29.0 

Aldebaran 

290°45.1 

16°32.7 

11 

24°05.1 

11°25.0 

3°38.0 

304°31.5 

24° 10.0 

120°55.7 

-22°39.3 

91°57.6 

-21°29.0 

Rigel 

281°08.5 

-8°11.0 

12 

39°07.6 

26°24.7 

3°39.2 

319°32.2 

24° 10.2 

135°58.3 

-22°39.3 

107°00.0 

-21°29.0 

Capella 

280°29.0 

46°01.0 

13 

54° 10.1 

41°24.3 

3°40.4 

334°32.9 

24° 10.3 

151°00.9 

-22°39.3 

122°02.5 

-21°29.0 

Bellatrix 

278°28.0 

6°21.8 

14 

69° 12.5 

56°24.0 

3°41.5 

349°33.6 

24° 10.4 

166°03.6 

-22°39.3 

137°05.0 

-21°29.0 

Elnath 

278°07.9 

28°37.3 

15 

84° 15.0 

71°23.6 

3°42.7 

4°34.3 

24° 10.5 

181°06.2 

-22°39.3 

152°07.4 

-21°29.0 

Alnilam 

275°42.6 

-1°11.6 

16 

99° 17.5 

86°23.3 

3°43.9 

19°35.0 

24° 10.7 

196°08.8 

-22°39.3 

167°09.9 

-21°29.0 

Betelgeuse 

270°57.2 

7°24.4 

17 

114° 19.9 

101°23.0 

3°45.0 

34°35.7 

24° 10.8 

211°11.5 

-22°39.2 

182°12.4 

-21°29.0 

Canopus 

263°54.7 

-52°42.7 

18 

129°22.4 

116°22.6 

3°46.2 

49°36.3 

24° 10.9 

226°14.1 

-22°39.2 

197° 14.9 

-21°29.0 

Sirius 

258°30.3 

-16°44.7 

19 

144° 24.8 

131°22.3 

3°47.3 

64°37.0 

24° 11.0 

241° 16.7 

-22°39.2 

212°17.3 

-21°29.0 

Adara 

255°09.6 

-29°00.2 

20 

159°27.3 

146°21.9 

3°48.5 

79°37.7 

24° 11.2 

256° 19.4 

-22°39.2 

227° 19.8 

-21°29.0 

Procyon 

244°55.6 

5°10.5 

21 

174°29.8 

161°21.6 

3°49.7 

94°38.4 

24° 11.3 

271°22.0 

-22°39.2 

242°22.3 

-21°29.0 

Pollux 

243°22.9 

27°58.7 

22 

189°32.2 

176°21.2 

3°50.8 

109°39.1 

24° 11.4 

286° 24.7 

-22°39.2 

257°24.7 

-21°29.0 

Avior 

234° 16.5 

-59°34.6 

23 

204° 34.7 

191°20.9 

3°52.0 

124°39.8 

24° 11.5 

301°27.3 

-22°39.2 

272°27.2 

-21°29.0 

Suhail 

222°49.5 

-43°30.9 

Mer.pass.:9:23: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.l ml.6 | 

v2.6 dO.O 

m-2.3 

v2.5 d-0.0 m0.5 

Miaplacidus 

221°38.8 

-69°48.1 


Alphard 

217°52.1 

-8°44.7 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.4 













C1°OQ 1 

0 

219 u 37.2 

206 u 20.6 

3 U 53.2 

139 u 40.5 

24° 11.6 

316 u 29.9 

-22 u 39.2 

287 u 29.7 

-21 u 29.0 

uuDne 

ionOon o 

oi oy.± 

1 A O A "7 A 

1 

234°39.6 

221°20.2 

3°54.3 

154°41.1 

24° 11.8 

331°32.6 

-22°39.2 

302°32.2 

-21°29.0 

Denebola 

182 29.3 

14 2/.9 

2 

249° 42.1 

236° 19.9 

3°55.5 

169°41.8 

24° 11.9 

346°35.2 

-22°39.2 

317°34.6 

-21°29.0 

Gienah 

175°47.9 

i 7oon a o 

-17°39.0 

3 

264°44.6 

251°19.5 

3°56.7 

184°42.5 

24° 12.0 

1°37.9 

-22°39.2 

332°37.1 

-21°29.0 

Acrux 

1/3 U4.3 

-63° 12.5 

4 

279°47.0 

266° 19.2 

3°57.8 

199°43.2 

24° 12.1 

16°40.5 

-22°39.2 

347°39.6 

-21°29.0 

Gacrux 

171°56.0 

-57° 13.4 

5 

294°49.5 

281°18.9 

3°59.0 

214°43.9 

24° 12.3 

31°43.1 

-22°39.2 

2°42.1 

-21°29.0 

Alioth 

166° 16.7 

55°51.5 

6 

309°51.9 

296° 18.5 

4°00.1 

229°44.6 

24° 12.4 

46°45.8 

-22°39.2 

17°44.5 

-21°29.0 

Spica 

158°26.7 

1roOrrO 

-11°15.7 

A AO 1 A A 

7 

324° 54.4 

311°18.2 

4°01.3 

244°45.3 

24° 12.5 

61°48.4 

-22°39.2 

32°47.0 

-21°29.0 

Alcaid 

152 55.3 

49 13.2 

8 

339°56.9 

326° 17.8 

4°02.5 

259°45.9 

24° 12.6 

76°51.1 

-22°39.1 

47°49.5 

-21°29.0 

Hadar 

148°41.6 

1 A O O A A i- 

-60°27.9 

■nrO A“7 O 

9 

354°59.3 

341°17.5 

4°03.6 

274°46.6 

24° 12.7 

91°53.7 

-22°39.1 

62°51.9 

-21°29.1 

Menkent 

148 02.5 

-36 27.8 

iaOACO 

10 

10°01.8 

356° 17.1 

4°04.8 

289°47.3 

24° 12.9 

106°56.3 

-22°39.1 

77°54.4 

-21°29.1 

Arcturus 

145°51.6 

19 U5.3 

11 

25°04.3 

11°16.8 

4°06.0 

304°48.0 

24° 13.0 

121°59.0 

-22°39.1 

92°56.9 

-21°29.1 

Rigil Kent. 

139°45.6 

-60° 54.8 

12 

40°06.7 

26° 16.5 

4°07.1 

319°48.7 

24° 13.1 

137°01.6 

-22°39.1 

107°59.4 

-21°29.1 

Zubenelg. 

137°00.7 

-16°07.2 

13 

55°09.2 

41°16.1 

4°08.3 

334°49.4 

24° 13.2 

152°04.3 

-22°39.1 

123°01.8 

-21°29.1 

Kochab 

137°18.9 

i n"7 o 

74° 04.7 

AcO-)A A 

14 

70° 11.7 

56°15.8 

4°09.4 

349°50.1 

24° 13.3 

167°06.9 

-22°39.1 

138°04.3 

-21°29.1 

Alphecca 

126 07.3 

i i no m a 

26 39.0 

acOaoo 

15 

85° 14.1 

71° 15.4 

4° 10.6 

4°50.7 

24° 13.4 

182°09.5 

-22°39.1 

153°06.8 

-21°29.1 

Antares 

112 21.U 

-26 28.3 

16 

100° 16.6 

86°15.1 

4°11.8 

19°51.4 

24° 13.6 

197° 12.2 

-22°39.1 

168°09.3 

-21°29.1 

Atria 

107°18.8 

i nno a“7 ~7 

-69°03.4 

1 C O A A O 

17 

115° 19.1 

101° 14.7 

4°12.9 

34°52.1 

24° 13.7 

212°14.8 

-22°39.1 

183°11.7 

-21°29.1 

Sa bi k 

102 0/./ 

-15 44.8 

070AC O 

18 

130°21.5 

116° 14.4 

4° 14.1 

49°52.8 

24° 13.8 

227° 17.5 

-22°39.1 

198° 14.2 

-21°29.1 

Shaula 

96°16.2 

r~ O A A IT 

-37 06.8 

1 A O A A O 

19 

145°24.0 

131°14.1 

4°15.3 

64°53.5 

24° 13.9 

242°20.1 

-22°39.1 

213° 16.7 

-21°29.1 

Rasalhague 

96 02.5 

aaO /in a 

12 32.8 

ri O AO A 

20 

160°26.4 

146° 13.7 

4° 16.4 

79°54.2 

24° 14.0 

257°22.8 

-22°39.1 

228° 19.2 

-21°29.1 

Eta min 

90 43.9 

51 29.U 

21 

175°28.9 

161°13.4 

4° 17.6 

94°54.9 

24° 14.1 

272°25.4 

-22°39.1 

243°21.6 

-21°29.1 

Kaus Aust. 

83°38.3 

oaOoc i 

-34°22.3 

ooo 47 A 

22 

190°31.4 

176° 13.0 

4° 18.7 

109°55.5 

24° 14.3 

287°28.1 

-22°39.0 

258°24.1 

-21°29.1 

Vega 

80 36.1 

38 4/.9 

23 

205°33.8 

191°12.7 

4°19.9 

124°56.2 

24° 14.4 

302° 30.7 

-22°39.0 

273°26.6 

-21°29.1 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.0 

Mer.pass.:9:19: 

v-0.3 dl.2 

m-3.8 

< 

o 

CL 

o 

ml.6 

v2.6 dO.O 

m-2.3 

v2.5 d-0.0 m0.5 

Peacock 

53°12.9 

-56°40.1 





















Deneb 

49°28.8 

45°20.7 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.3 

9°57.6 

0 

220 u 36.3 

206° 12.3 

4°21.1 

139°56.9 

24° 14.5 

317 u 33.3 

-22 u 39.0 

288°29.1 

-21 u 29.1 

Alnair 

27°38.9 

-46°51.9 

1 

235°38.8 

221°12.0 

4°22.2 

154°57.6 

24° 14.6 

332°36.0 

-22°39.0 

303°31.6 

-21°29.1 

Fomalhaut 

15°19.9 

-29°31.2 

2 

250°41.2 

236°11.6 

4°23.4 

169°58.3 

24° 14.7 

347°38.6 

-22°39.0 

318°34.0 

-21°29.1 

Scheat 

13°49.8 

28° 10.9 

3 

265°43.7 

251°11.3 

4°24.5 

184°59.0 

24° 14.8 

2°41.3 

-22°39.0 

333°36.5 

-21°29.1 

Markab 

13°34.6 

15°18.3 

4 

280°46.2 

266° 10.9 

4°25.7 

199°59.7 

24° 14.9 

17°43.9 

-22°39.0 

348° 39.0 

-21°29.1 

2019/5/1 

SHA 

Mer.pass 

5 

295°48.6 

281°10.6 

4°26.9 

215°00.3 

24° 15.0 

32°46.6 

-22°39.0 

3°41.5 

-21°29.1 

*— J-ZS/sJ/ A. 

347°50.7 

10:14 

6 

310°51.1 

296° 10.3 

4°28.0 

230°01.0 

24° 15.2 

47°49.2 

-22°39.0 

18°43.9 

-21°29.1 

Mars 

280°46 0 

14:42 

7 

325°53.6 

311°09.9 

4°29.2 

245°01.7 

24° 15.3 

62°51.9 

-22°39.0 

33°46.4 

-21°29.1 

J u piter 

LOU 7U.U 

96°48.7 

02:58 

8 

340°56.0 

326°09.6 

4°30.3 

260°02.4 

24° 15.4 

77° 54.5 

-22°39.0 

48°48.9 

-21°29.1 

Saturn 

67°52.4 

04:53 

9 

355°58.5 

341°09.2 

4°31.5 

275° 03.1 

24° 15.5 

92°57.2 

-22°39.0 

63°51.4 

-21°29.1 




10 

11°00.9 

356°08.9 

4°32.7 

290°03.8 

24° 15.6 

107°59.8 

-22°39.0 

78°53.9 

-21°29.1 

2019/5/2 

SHA 

Mer.pass 

11 

26°03.4 

11°08.5 

4°33.8 

305° 04.4 

24° 15.7 

123°02.5 

-22°39.0 

93°56.3 

-21°29.1 

Venus 

346°43.4 

10:15 

12 

41°05.9 

26°08.2 

4°35.0 

320°05.1 

24° 15.8 

138°05.1 

-22°39.0 

108°58.8 

-21°29.1 

Mars 

280°03.3 

14:41 

13 

56°08.3 

41°07.8 

4°36.1 

335°05.8 

24° 15.9 

153°07.8 

-22°38.9 

124°01.3 

-21°29.2 

Jupiter 

96°52.8 

02:53 

14 

71° 10.8 

56°07.5 

4°37.3 

350°06.5 

24° 16.0 

168° 10.4 

-22°38.9 

139°03.8 

-21°29.2 

Saturn 

67°52.5 

04:49 

15 

86° 13.3 

71°07.1 

4°38.5 

5°07.2 

24° 16.2 

183°13.1 

-22°38.9 

154°06.2 

-21°29.2 

2019/5/3 

SHA 

Mer.pass 

16 

101° 15.7 

86°06.8 

4°39.6 

20°07.9 

24° 16.3 

198° 15.7 

-22°38.9 

169°08.7 

-21°29.2 

Venus 

345° 36.0 

10:15 

17 

116° 18.2 

101°06.4 

4°40.8 

35°08.6 

24° 16.4 

213°18.4 

-22°38.9 

184°11.2 

-21°29.2 

Mars 

279° 20.6 

14:40 

18 

131°20.7 

116°06.1 

4°41.9 

50°09.2 

24° 16.5 

228°21.0 

-22°38.9 

199° 13.7 

-21°29.2 

Jupiter 

96°57.0 

02:49 

19 

146° 23.1 

131°05.8 

4°43.1 

65°09.9 

24° 16.6 

243° 23.7 

-22°38.9 

214° 16.2 

-21°29.2 

Saturn 

67°52.8 

04:45 

20 

161°25.6 

146°05.4 

4°44.2 

80°10.6 

24° 16.7 

258°26.3 

-22°38.9 

229° 18.6 

-21°29.2 

! Horizontal naralax 


21 

176°28.0 

161°05.1 

4°45.4 

95°11.3 

24° 16.8 

273° 29.0 

-22°38.9 

244°21.1 

-21°29.2 


r 

Venus; 

0.1 

22 

191°30.5 

176°04.7 

4°46.6 

110°12.0 

24° 16.9 

288°31.6 

-22°38.9 

259°23.6 

-21°29.2 


Mars: 

0.1 

23 

206°33.0 

191°04.4 

4°47.7 

125°12.7 

24° 17.0 

303° 34.3 

-22°38.9 

274°26.1 

-21°29.2 




Mer.pass.:9:16: 

v-0.3 dl.2 

m-3.8 

v0.7 dO.l ml.6 

v2.6 dO.O 

m-2.3 

v2.5 d-0.0 m0.5 





82 



2019 May 01 to May. 03 


Sun Moon 


ft/e d 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

180 u 41.9 

14 u 55.3 

221 u 38.4 

15.2 

-6 U 15.4 

10.9 

54.6 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°42.0 

14°56.1 

236° 12.7 

15.2 

-6°04.5 

11.0 

54.6 

72 

— 

— 

01:47 

22:15 

— 

— 

2 

210°42.1 

14°56.8 

250°46.9 

15.2 

-5°53.5 

11.0 

54.6 

70 

— 

— 

02:27 

21:32 

— 

— 

3 

225°42.2 

14°57.6 

265°21.2 

15.2 

-5°42.5 

11.0 

54.6 

68 

— 

00:59 

02:54 

21:03 

23:07 

— 

4 

240°42.3 

14°58.3 

279°55.4 

15.2 

-5°31.5 

11.1 

54.6 

66 

— 

01:51 

03:15 

20:42 

22:08 

— 

5 

255°42.3 

14°59.1 

294°29.7 

15.2 

-5°20.4 

11.1 

54.6 

64 

— 

02:22 

03:31 

20:25 

21:36 

— 

6 

270°42.4 

14°59.9 

309°03.9 

15.2 

-5°09.3 

11.1 

54.7 

62 

00:52 

02:45 

03:45 

20:11 

21:12 

23:13 

7 

285°42.5 

15°00.6 

323°38.1 

15.2 

-4°58.2 

11.1 

54.7 

60 

01:39 

03:03 

03:56 

19:60 

20:54 

22:20 

8 

300°42.6 

15°01.4 

338° 12.4 

15.2 

-4°47.0 

11.2 

54.7 

58 

02:07 

03:18 

04:06 

19:49 

20:39 

21:50 

9 

315°42.6 

15°02.1 

352°46.6 

15.2 

-4°35.8 

11.2 

54.7 

56 

02:28 

03:30 

04:15 

19:41 

20:26 

21:28 

10 

330°42.7 

15°02.9 

7°20.9 

15.2 

-4°24.6 

11.2 

54.7 

54 

02:45 

03:41 

04:22 

19:33 

20:15 

21:11 

11 

345°42.8 

15°03.7 

21°55.1 

15.2 

-4° 13.4 

11.2 

54.7 

52 

02:60 

03:50 

04:29 

19:26 

20:05 

20:56 

12 

0°42.9 

15°04.4 

36°29.3 

15.2 

-4°02.1 

11.3 

54.8 

50 

03:12 

03:59 

04:35 

19:20 

19:57 

20:44 

13 

15°42.9 

15°05.2 

51°03.5 

15.2 

-3°50.8 

11.3 

54.8 

45 

03:36 

04:16 

04:49 

19:06 

19:39 

20:19 

14 

30°43.0 

15°05.9 

65°37.8 

15.2 

-3°39.5 

11.3 

54.8 

40 

03:54 

04:30 

04:59 

18:55 

19:25 

20:01 

15 

45°43.1 

15°06.7 

80°12.0 

15.2 

-3°28.2 

11.3 

54.8 

35 

04:09 

04:42 

05:09 

18:46 

19:13 

19:46 

16 

60°43.2 

15°07.4 

94°46.2 

15.2 

-3°16.9 

11.4 

54.8 

30 

04:21 

04:51 

05:17 

18:38 

19:03 

19:34 

17 

75°43.2 

15°08.2 

109°20.4 

15.2 

-3°05.5 

11.4 

54.8 

20 

04:40 

05:07 

05:31 

18:24 

18:47 

19:14 

18 

90°43.3 

15°08.9 

123°54.5 

15.2 

-2°54.1 

11.4 

54.9 

10 

04:55 

05:21 

05:43 

18:12 

18:34 

18:59 

19 

105°43.4 

15°09.7 

138°28.7 

15.2 

-2°42.7 

11.4 

54.9 

0 

05:07 

05:32 

05:54 

18:00 

18:22 

18:47 

20 

120°43.5 

15°10.5 

153°02.9 

15.2 

-2°31.2 

11.4 

54.9 

-10 

05:18 

05:43 

06:05 

17:49 

18:11 

18:36 

21 

135°43.5 

15°11.2 

167°37.0 

15.1 

-2°19.8 

11.5 

54.9 

-20 

05:27 

05:53 

06:16 

17:38 

18:00 

18:27 

22 

150°43.6 

15°12.0 

182°11.2 

15.1 

-2°08.3 

11.5 

54.9 

-30 

05:36 

06:05 

06:29 

17:24 

17:49 

18:18 

23 

165°43.7 

15°12.7 

196°45.3 

15.1 

-1°56.8 

11.5 

54.9 

-35 

05:41 

06:11 

06:37 

17:17 

17:43 

18:13 


SD-15.9 

Q. 

II 

o 

bo 

S.D.—14.9 

-40 

05:45 

06:17 

06:46 

17:08 

17:36 

18:08 


-45 

05:50 

06:25 

06:56 

16:58 

17:29 

18:04 

rhu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

05:55 

06:33 

07:08 

16:46 

17:20 

17:58 









-52 

05:57 

06:37 

07:13 

16:40 

17:16 

17:56 

0 

180°43.7 

15° 13.5 

211°19.4 

15.1 

-1°45.3 

11.5 

55.0 








1 

195°43.8 

15°14.2 

225°53.5 

15.1 

-1°33.8 

11.5 

55.0 

-54 

05:59 

06:41 

07:19 

16:34 

17:12 

17:54 

2 

210°43.9 

15°15.0 

240° 27.6 

15.1 

-1°22.3 

11.5 

55.0 

-56 

06:02 

06:46 

07:26 

16:27 

17:07 

17:51 

3 

225°44.0 

15°15.7 

255°01.6 

15.1 

-1° 10.7 

11.6 

55.0 

-58 

06:04 

06:51 

07:34 

16:19 

17:02 

17:49 

4 

240°44.0 

15°16.5 

269°35.7 

15.0 

-0°59.2 

11.6 

55.0 

-60 

06:07 

06:57 

07:43 

16:11 

16:56 

17:46 

5 

255°44.1 

15° 17.2 

284°09.7 

15.0 

-0°47.6 

11.6 

55.0 


6 

270°44.2 

15°18.0 

298°43.7 

15.0 

-0°36.0 

11.6 

55.1 



Moonrise 



Moonset 


7 

285°44.2 

15°18.7 

313°17.7 

15.0 

-0°24.4 

11.6 

55.1 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

300°44.3 

15°19.5 

327°51.7 

15.0 

-0°12.8 

11.6 

55.1 

72 

04:30 

04:15 

03:59 

14:55 

16:40 

18:30 

9 

315°44.4 

15°20.2 

342°25.6 

14.9 

-0°01.2 

11.6 

55.1 

70 

04:23 

04:14 

04:04 

14:60 

16:39 

18:20 

10 

330°44.5 

15°21.0 

356°59.5 

14.9 

0°10.4 

11.6 

55.1 

68 

04:17 

04:12 

04:08 

15:04 

16:37 

18:13 

11 

345°44.5 

15°21.7 

11°33.4 

14.9 

0°22.1 

11.6 

55.2 

66 

04:11 

04:11 

04:11 

15:07 

16:36 

18:06 

12 

0°44.6 

15°22.4 

26°07.3 

14.9 

0°33.7 

11.6 

55.2 

64 

04:07 

04:11 

04:14 

15:10 

16:34 

18:01 

13 

15°44.7 

15°23.2 

40°41.2 

14.8 

0°45.4 

11.7 

55.2 

62 

04:03 

04:10 

04:17 

15:13 

16:34 

17:56 

14 

30°44.7 

15°23.9 

55°15.0 

14.8 

0°57.0 

11.7 

55.2 

60 

03:60 

04:09 

04:19 

15:15 

16:33 

17:52 

15 

45°44.8 

15°24.7 

69°48.8 

14.8 

1°08.7 

11.7 

55.2 

58 

03:57 

04:09 

04:21 

15:17 

16:32 

17:49 

16 

60°44.9 

15°25.4 

84°22.6 

14.8 

1°20.4 

11.7 

55.3 

56 

03:54 

04:08 

04:23 

15:19 

16:31 

17:45 

17 

75°44.9 

15°26.2 

98°56.3 

14.7 

1°32.0 

11.7 

55.3 

54 

03:51 

04:08 

04:24 

15:20 

16:31 

17:43 

18 

90°45.0 

15°26.9 

113°30.1 

14.7 

1°43.7 

11.7 

55.3 

52 

03:49 

04:07 

04:26 

15:22 

16:30 

17:40 

19 

105°45.1 

15°27.7 

128°03.8 

14.7 

1°55.4 

11.7 

55.3 

50 

03:47 

04:07 

04:27 

15:23 

16:30 

17:38 

20 

120°45.1 

15°28.4 

142°37.4 

14.7 

2°07.1 

11.7 

55.3 

45 

03:43 

04:06 

04:30 

15:26 

16:28 

17:33 

21 

135°45.2 

15°29.1 

157°11.1 

14.6 

2°18.8 

11.7 

55.4 

40 

03:39 

04:06 

04:32 

15:28 

16:28 

17:28 

22 

150°45.3 

15°29.9 

171°44.7 

14.6 

2°30.4 

11.7 

55.4 

35 

03:36 

04:05 

04:35 

15:30 

16:27 

17:25 

23 

165°45.3 

15°30.6 

186°18.3 

14.6 

2°42.1 

11.7 

55.4 

30 

03:33 

04:04 

04:36 

15:32 

16:26 

17:22 


SD. —15.9 

Q. 

II 

O 

oo 

S.D.—15.0 

20 

03:28 

04:04 

04:40 

15:35 

16:25 

17:16 


10 

03:24 

04:03 

04:43 

15:38 

16:24 

17:11 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

03:20 

04:02 

04:45 

15:40 

16:23 

17:07 









-10 

03:15 

04:01 

04:48 

15:42 

16:22 

17:02 

0 

180°45.4 

15°31.4 

200 u 51.8 

14.5 

2°53.8 

11.7 

55.4 

-20 

03:11 

04:01 

04:51 

15:45 

16:21 

16:57 

1 

195°45.5 

15°32.1 

215°25.3 

14.5 

3°05.5 

11.7 

55.4 








2 

210°45.5 

15°32.9 

229°58.8 

14.5 

3°17.2 

11.7 

55.5 

-30 

03:06 

03:60 

04:55 

15:48 

16:19 

16:52 

3 

225°45.6 

15°33.6 

244° 32.2 

14.4 

3°28.8 

11.7 

55.5 

-35 

03:03 

03:59 

04:57 

15:49 

16:19 

16:49 









-40 

02:60 

03:59 

04:59 

15:51 

16:18 

16:45 

4 

240°45.7 

15°34.3 

259°05.6 

14.4 

3°40.5 

11.7 

55.5 

-45 

02:56 

03:58 

05:02 

15:53 

16:17 

16:41 

5 

255°45.7 

15°35.1 

273° 39.0 

14.3 

3°52.1 

11.7 

55.5 

-50 

02:51 

03:57 

05:05 

15:56 

16:16 

16:36 

6 

270°45.8 

15°35.8 

288° 12.3 

14.3 

4°03.8 

11.6 

55.6 








7 

285°45.9 

15°36.5 

302°45.6 

14.3 

4° 15.4 

11.6 

55.6 

-52 

02:49 

03:57 

05:06 

15:57 

16:15 

16:34 

8 

300°45.9 

15°37.3 

317°18.8 

14.2 

4°27.1 

11.6 

55.6 

-54 

02:47 

03:57 

05:08 

15:58 

16:15 

16:31 









-56 

02:44 

03:56 

05:10 

15:60 

16:14 

16:29 

9 

315°46.0 

15°38.0 

331°52.1 

14.2 

4°38.7 

11.6 

55.6 

-58 

02:42 

03:56 

05:12 

16:01 

16:13 

16:26 

10 

330°46.1 

15°38.8 

346° 25.2 

14.2 

4°50.3 

11.6 

55.6 








11 

345°46.1 

15°39.5 

0°58.4 

14.1 

5°01.9 

11.6 

55.7 

-60 

02:38 

03:55 

05:14 

16:03 

16:12 

16:22 

12 

0°46.2 

15°40.2 

15°31.5 

14.1 

5°13.5 

11.6 

55.7 


13 

15°46.3 

15°41.0 

30°04.5 

14.0 

5°25.1 

11.6 

55.7 



Sun 



Moon 


14 

30°46.3 

15°41.7 

44°37.5 

14.0 

5°36.7 

11.6 

55.7 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

45°46.4 

15°42.4 

59°10.5 

13.9 

5°48.2 

11.5 

55.8 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°46.4 

15°43.2 

73°43.4 

13.9 

5°59.8 

11.5 

55.8 

1 

02:48 

02:51 

11:57 

09:29 

21:51 

26(12%) 

17 

75°46.5 

15°43.9 

88°16.2 

13.8 

6°11.3 

11.5 

55.8 

2 

02:55 

02:58 

11:57 

10:12 

22:34 

27(6%) 

18 

90°46.6 

15°44.6 

102°49.1 

13.8 

6°22.8 

11.5 

55.8 

3 

03:02 

03:05 

11:56 

10:55 

23:18 

28(2%) 

19 

105°46.6 

15°45.4 

117°21.8 

13.8 

6°34.3 

11.5 

55.8 








20 

120°46.7 

15°46.1 

131°54.6 

13.7 

6°45.7 

11.5 

55.9 








21 

135°46.7 

15°46.8 

146°27.3 

13.7 

6°57.2 

11.4 

55.9 








22 

150°46.8 

15°47.6 

160°59.9 

13.6 

7°08.6 

11.4 

55.9 








23 

165°46.9 

15°48.3 

175°32.5 

13.6 

7°20.0 

11.4 

55.9 









SD-15.9 

Q. 

II 

O 

S.D.—15.1 










May 04, 05 ,06 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

221°35.4 

206°04.0 

4°48.9 

140° 13.4 

24° 17.1 

318°36.9 

-22°38.9 

289°28.6 

-21°29.2 

Alpheratz 

357°39.7 

29°11.5 

1 

236° 37.9 

221°03.7 

4°50.0 

155° 14.0 

24° 17.2 

333°39.6 

-22°38.9 

304°31.0 

-21°29.2 

Ankaa 

353°12.1 

-42° 12.1 

2 

251°40.4 

236°03.3 

4°51.2 

170° 14.7 

24° 17.3 

348°42.2 

-22°38.8 

319°33.5 

-21°29.2 

Schedar 

349°36.5 

56°38.3 

3 

266°42.8 

251°03.0 

4°52.4 

185° 15.4 

24° 17.4 

3°44.9 

-22°38.8 

334°36.0 

-21°29.2 

Diphda 

348°52.1 

-17°53.0 

4 

281°45.3 

266°02.6 

4°53.5 

200° 16.1 

24° 17.5 

18°47.6 

-22°38.8 

349° 38.5 

-21°29.2 

Achernar 

335°24.4 

-57°08.4 

5 

296°47.8 

281°02.3 

4°54.7 

215°16.8 

24° 17.6 

33°50.2 

-22°38.8 

4°41.0 

-21°29.2 

Hamal 

327°56.6 

23°33.0 

6 

311°50.2 

296°01.9 

4°55.8 

230° 17.5 

24° 17.8 

48°52.9 

-22°38.8 

19°43.5 

-21°29.2 

Polaris 

316°30.3 

89°20.6 

7 

326° 52.7 

311°01.6 

4°57.0 

245° 18.1 

24° 17.9 

63°55.5 

-22°38.8 

34°45.9 

-21°29.2 

Akamar 

315°15.7 

-40° 13.9 

8 

341°55.2 

326°01.2 

4°58.1 

260° 18.8 

24° 18.0 

78°58.2 

-22°38.8 

49°48.4 

-21°29.2 

Menkar 

314°11.2 

4°09.7 

9 

356°57.6 

341°00.9 

4°59.3 

275° 19.5 

24° 18.1 

94°00.8 

-22° 38.8 

64°50.9 

-21°29.2 

Mirfak 

308°35.1 

49°55.6 

10 

12°00.1 

356°00.5 

5°00.4 

290°20.2 

24° 18.2 

109°03.5 

-22°38.8 

79°53.4 

-21°29.2 

Aldebaran 

290°45.1 

16°32.7 

11 

27° 02.5 

11°00.2 

5°01.6 

305°20.9 

24° 18.3 

124°06.1 

-22°38.8 

94°55.9 

-21°29.2 

Rigel 

281°08.5 

-8°11.0 

12 

42°05.0 

25°59.8 

5°02.8 

320°21.6 

24° 18.4 

139°08.8 

-22°38.8 

109°58.4 

-21°29.2 

Capella 

280°29.0 

46°01.0 

13 

57°07.5 

40°59.5 

5°03.9 

335°22.3 

24° 18.5 

154° 11.5 

-22°38.8 

125°00.8 

-21°29.3 

Bellatrix 

278°28.0 

6°21.8 

14 

72°09.9 

55°59.1 

5°05.1 

350°22.9 

24° 18.6 

169° 14.1 

-22°38.8 

140°03.3 

-21°29.3 

Elnath 

278°07.9 

28°37.3 

15 

87° 12.4 

70°58.8 

5°06.2 

5°23.6 

24° 18.7 

184° 16.8 

-22°38.8 

155°05.8 

-21°29.3 

Alnilam 

275°42.6 

-1°11.6 

16 

102° 14.9 

85°58.4 

5°07.4 

20°24.3 

24° 18.8 

199° 19.4 

-22°38.7 

170°08.3 

-21°29.3 

Betelgeuse 

270°57.2 

7°24.4 

17 

117°17.3 

100°58.1 

5°08.5 

35°25.0 

24° 18.9 

214°22.1 

-22° 38.7 

185°10.8 

-21°29.3 

Canopus 

263°54.7 

-52°42.7 

18 

132° 19.8 

115°57.7 

5°09.7 

50°25.7 

24° 19.0 

229° 24.7 

-22°38.7 

200° 13.3 

-21°29.3 

Sirius 

258°30.3 

-16°44.7 

19 

147° 22.3 

130°57.4 

5°10.8 

65°26.4 

24° 19.1 

244° 27.4 

-22°38.7 

215°15.7 

-21°29.3 

Adara 

255°09.6 

-29°00.2 

20 

162° 24.7 

145°57.0 

5°12.0 

80°27.0 

24° 19.2 

259°30.1 

-22°38.7 

230° 18.2 

-21°29.3 

Procyon 

244°55.6 

5°10.5 

21 

177° 27.2 

160°56.7 

5°13.2 

95°27.7 

24° 19.3 

274° 32.7 

-22°38.7 

245°20.7 

-21°29.3 

Pollux 

243°22.9 

27°58.8 

22 

192°29.7 

175°56.3 

5° 14.3 

110°28.4 

24° 19.4 

289°35.4 

-22° 38.7 

260°23.2 

-21°29.3 

Avior 

234° 16.5 

-59°34.6 

23 

207°32.1 

190°56.0 

5°15.5 

125°29.1 

24° 19.5 

304°38.0 

-22°38.7 

275°25.7 

-21°29.3 

Suhail 

222°49.5 

-43°30.9 

Mer.pass.:9:12: 

v-0.3 dl.2 

m-3.8 

< 

o 

Q. 

O 

ml.6 

v2.7 dO.O 

m-2.3 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°38.8 

-69°48.1 


Alphard 

217°52.1 

-8°44.7 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.4 











n i iKKo 


fil 0 OQ 1 

0 

222 u 34.6 

205°55.6 

5 U 16.6 

140 u 29.8 

24 u 19.6 

319 u 40.7 

-22 u 38.7 

290 u 28.2 

-21 u 29.3 

uuDne 

ionOono 

01 oy.± 

1 A O A "7 A 

1 

237°37.0 

220°55.3 

5°17.8 

155°30.5 

24° 19.7 

334°43.4 

-22° 38.7 

305°30.6 

-21°29.3 

Denebola 

182 29.8 

14 2/.9 

2 

252° 39.5 

235°54.9 

5°18.9 

170°31.2 

24° 19.8 

349°46.0 

-22°38.7 

320°33.1 

-21°29.3 

Gienah 

175°47.9 

i 790 a a 0 

-17°39.0 

3 

267°42.0 

250°54.6 

5°20.1 

185°31.8 

24° 19.9 

4°48.7 

-22°38.7 

335°35.6 

-21°29.3 

Acrux 

1/8 U4.8 

-63° 12.5 

4 

282°44.4 

265°54.2 

5°21.2 

200°32.5 

24° 20.0 

19°51.3 

-22° 38.7 

350°38.1 

-21°29.3 

Gacrux 

171°56.0 

-57° 13.4 

5 

297°46.9 

280°53.8 

5°22.4 

215°33.2 

24°20.1 

34° 54.0 

-22°38.6 

5°40.6 

-21°29.3 

Alioth 

166° 16.7 

55°51.5 

6 

312°49.4 

295°53.5 

5°23.5 

230°33.9 

24°20.1 

49°56.7 

-22° 38.6 

20°43.1 

-21°29.3 

Spica 

158°26.7 

1rnOrrO 

-11°15.7 

/inOio a 

7 

327°51.8 

310°53.1 

5°24.7 

245°34.6 

24° 20.2 

64°59.3 

-22°38.6 

35°45.6 

-21°29.3 

Alcaid 

152 55.8 

49 18.2 

8 

342° 54.3 

325°52.8 

5°25.8 

260°35.3 

24° 20.3 

80°02.0 

-22°38.6 

50°48.1 

-21°29.3 

Hadar 

148°41.6 

1 A O O AO IT 

-60°27.9 

aaO A “7 a 

9 

357° 56.8 

340°52.4 

5°27.0 

275°35.9 

24° 20.4 

95°04.7 

-22°38.6 

65°50.5 

-21°29.3 

Menkent 

148 02.5 

-36 27.9 

mO ac 0 

10 

12°59.2 

355°52.1 

5°28.2 

290°36.6 

24° 20.5 

110°07.3 

-22°38.6 

80°53.0 

-21°29.4 

Arcturus 

145°51.6 

19 U5.3 

11 

28°01.7 

10°51.7 

5°29.3 

305°37.3 

24° 20.6 

125°10.0 

-22°38.6 

95°55.5 

-21°29.4 

Rigil Kent. 

139°45.6 

-60° 54.8 

12 

43° 04.1 

25°51.4 

5°30.5 

320°38.0 

24° 20.7 

140° 12.7 

-22°38.6 

110°58.0 

-21°29.4 

Zubenelg. 

137°00.7 

-16°07.2 

13 

58°06.6 

40°51.0 

5°31.6 

335°38.7 

24° 20.8 

155°15.3 

-22°38.6 

126°00.5 

-21°29.4 

Kochab 

137°18.9 

1 nfiO A "7 0 

74° 04.7 

AcOon 1 

14 

73°09.1 

55°50.7 

5°32.8 

350°39.4 

24° 20.9 

170° 18.0 

-22°38.6 

141°03.0 

-21°29.4 

Alphecca 

126 U/.8 

1 1 no ni a 

26 39.1 

acOao0 

15 

88° 11.5 

70°50.3 

5°33.9 

5°40.1 

24°21.0 

185°20.6 

-22°38.6 

156°05.5 

-21°29.4 

Antares 

112 21.U 

-26 28.3 

16 

103° 14.0 

85°50.0 

5°35.1 

20°40.7 

24°21.1 

200°23.3 

-22°38.6 

171°07.9 

-21°29.4 

Atria 

107°18.8 

1 A A O A "7 ~7 

-69°03.4 

1 C O A A O 

17 

118° 16.5 

100°49.6 

5°36.2 

35°41.4 

24°21.2 

215°26.0 

-22°38.6 

186° 10.4 

-21°29.4 

Sa bi k 

102 VI. 1 

-15 44.8 

O7OAC O 

18 

133° 18.9 

115°49.2 

5°37.4 

50°42.1 

24°21.3 

230°28.6 

-22°38.5 

201°12.9 

-21°29.4 

Shaula 

96°16.2 

A C O A A IT 

-37 06.8 

1 A O 0 A O 

19 

148°21.4 

130°48.9 

5°38.5 

65°42.8 

24°21.4 

245°31.3 

-22° 38.5 

216°15.4 

-21°29.4 

Rasalhague 

96 02.5 

AAO A 0 A 

12 32.8 

20 

163° 23.9 

145°48.5 

5°39.7 

80°43.5 

24°21.5 

260° 34.0 

-22°38.5 

231°17.9 

-21°29.4 

Eta min 

90 48.9 

51°29.1 

21 

178° 26.3 

160°48.2 

5°40.8 

95°44.2 

24°21.5 

275°36.6 

-22°38.5 

246°20.4 

-21°29.4 

Kaus Aust. 

83°38.3 

OAOOC a 

-34°22.3 

90O >1-7 A 

22 

193°28.8 

175°47.8 

5°42.0 

110°44.8 

24°21.6 

290°39.3 

-22°38.5 

261°22.9 

-21°29.4 

Vega 

80 86.U 

38 4/.9 

23 

208°31.3 

190°47.5 

5°43.1 

125°45.5 

24°21.7 

305°42.0 

-22°38.5 

276°25.4 

-21°29.4 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.0 

Mer.pass.:9:08: | 

v-0.4 dl.2 

m-3.8 

v0.7 dO.l ml.6 

v2.7 dO.O 

m-2.3 

v2.5 d-0.0 m0.4 

Peacock 

53°12.9 

-56°40.1 





















Deneb 

49°28.7 

45°20.7 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.3 

9°57.6 

0 

223°33.7 

205 u 47.1 

5 U 44.3 

140°46.2 

24 u 21.8 

320 u 44.6 

-22 u 38.5 

291 ,J 27.9 

-21 u 29.4 

Alnair 

27°38.9 

-46°51.9 

1 

238° 36.2 

220°46.8 

5°45.4 

155°46.9 

24°21.9 

335°47.3 

-22° 38.5 

306°30.4 

-21°29.4 

Fomalhaut 

15°19.8 

-29°31.2 

2 

253° 38.6 

235°46.4 

5°46.6 

170°47.6 

24°22.0 

350°50.0 

-22°38.5 

321°32.8 

-21°29.4 

Scheat 

13°49.7 

28° 10.9 

3 

268° 41.1 

250°46.0 

5°47.7 

185°48.3 

24°22.1 

5°52.6 

-22° 38.5 

336°35.3 

-21°29.4 

Markab 

13°34.6 

15°18.3 

4 

283° 43.6 

265°45.7 

5°48.9 

200°48.9 

24°22.2 

20°55.3 

-22°38.5 

351°37.8 

-21°29.4 

2019/5/4 

SHA 

Mer.pass 

5 

298° 46.0 

280°45.3 

5°50.0 

215°49.6 

24°22.3 

35°58.0 

-22°38.5 

6°40.3 

-21°29.5 


344°28.6 

10:16 

6 

313° 48.5 

295°45.0 

5°51.2 

230°50.3 

24°22.3 

51°00.7 

-22° 38.4 

21°42.8 

-21°29.5 

Mars 

278°37.9 

14:38 

7 

328° 51.0 

310°44.6 

5°52.3 

245°51.0 

24° 22.4 

66°03.3 

-22° 38.4 

36°45.3 

-21°29.5 

J u piter 

97°01.5 

02:45 

8 

343° 53.4 

325°44.3 

5°53.5 

260°51.7 

24°22.5 

81°06.0 

-22° 38.4 

51°47.8 

-21°29.5 

Saturn 

67°53.1 

04:41 

9 

358°55.9 

340°43.9 

5°54.6 

275°52.4 

24°22.6 

96°08.7 

-22°38.4 

66°50.3 

-21°29.5 




10 

13°58.4 

355°43.5 

5°55.8 

290°53.1 

24°22.7 

111°11.3 

-22°38.4 

81°52.8 

-21°29.5 

2019/5/5 

SHA 

Mer.pass 

11 

29°00.8 

10°43.2 

5°56.9 

305°53.7 

24°22.8 

126° 14.0 

-22° 38.4 

96°55.3 

-21°29.5 

Venus 

343°21.0 

10:17 

12 

44° 03.3 

25°42.8 

5°58.1 

320°54.4 

24°22.9 

141° 16.7 

-22°38.4 

111°57.7 

-21°29.5 

Mars 

277°55.2 

14:37 

13 

59°05.8 

40°42.5 

5°59.2 

335°55.1 

24°23.0 

156° 19.4 

-22° 38.4 

127°00.2 

-21°29.5 

Jupiter 

97° 06.1 

02:41 

14 

74°08.2 

55°42.1 

6°00.4 

350°55.8 

24° 23.0 

171°22.0 

-22°38.4 

142°02.7 

-21°29.5 

Saturn 

67°53.6 

04:37 

15 

89° 10.7 

70°41.7 

6°01.5 

5°56.5 

24°23.1 

186° 24.7 

-22° 38.4 

157°05.2 

-21°29.5 

2019/5/6 

SHA 

Mer.pass 

16 

104° 13.1 

85°41.4 

6°02.6 

20°57.2 

24°23.2 

201°27.4 

-22° 38.4 

172°07.7 

-21°29.5 

Venus 

342° 13.4 

10:17 

17 

119°15.6 

100°41.0 

6°03.8 

35°57.8 

24° 23.3 

216°30.0 

-22°38.4 

187° 10.2 

-21°29.5 

Mars 

277° 12.5 

14:36 

18 

134° 18.1 

115°40.7 

6°04.9 

50°58.5 

24°23.4 

231°32.7 

-22°38.4 

202° 12.7 

-21°29.5 

Jupiter 

97° 10.9 

02:37 

19 

149° 20.5 

130°40.3 

6°06.1 

65°59.2 

24° 23.5 

246° 35.4 

-22°38.3 

217°15.2 

-21°29.5 

Saturn 

67° 54.1 

04:33 

20 

164° 23.0 

145°39.9 

6°07.2 

80°59.9 

24°23.5 

261°38.1 

-22°38.3 

232° 17.7 

-21°29.5 

1 Horizontal naralax 


21 

179° 25.5 

160°39.6 

6°08.4 

96°00.6 

24°23.6 

276°40.7 

-22°38.3 

247°20.2 

-21°29.5 


r 

Venus; 

0.1 

22 

194° 27.9 

175°39.2 

6°09.5 

111°01.3 

24°23.7 

291°43.4 

-22°38.3 

262°22.7 

-21°29.6 


Mars: 

0.1 

23 

209° 30.4 

190°38.9 

6°10.7 

126°02.0 

24°23.8 

306°46.1 

-22°38.3 

277°25.2 

-21°29.6 




Mer.pass.:9:04: 

< 

o 
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Q- 

m-3.8 

< 

o 

CL 

O 

ml.6 
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2019 May 04 to May. 06 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

180 u 46.9 

15°49.0 

190 u 05.0 

13.5 

7°31.4 

11.4 

56.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°47.0 

15°49.7 

204°37.5 

13.5 

7°42.8 

11.3 

56.0 

72 

— 


01:18 

22:46 



2 

210°47.1 

15°50.5 

219°09.9 

13.4 

7°54.1 

11.3 

56.0 

70 

— 


02:09 

21:50 



3 

225°47.1 

15°51.2 

233°42.3 

13.3 

8°05.4 

11.3 

56.0 

68 

— 


02:40 

21:17 



4 

240°47.2 

15°51.9 

248° 14.6 

13.3 

8° 16.7 

11.3 

56.0 

66 

— 

01:31 

03:03 

20:53 

22:29 


5 

255°47.2 

15°52.7 

262°46.9 

13.2 

8°27.9 

11.2 

56.1 

64 

— 

02:08 

03:21 

20:35 

21:50 


6 

270°47.3 

15°53.4 

277°19.1 

13.2 

8°39.1 

11.2 

56.1 

62 

— 

02:33 

03:36 

20:20 

21:23 


7 

285°47.4 

15°54.1 

291°51.2 

13.1 

8°50.3 

11.2 

56.1 

60 

01:21 

02:53 

03:48 

20:07 

21:03 

22:38 

8 

300°47.4 

15°54.8 

306°23.3 

13.1 

9°01.5 

11.1 

56.1 

58 

01:54 

03:09 

03:59 

19:56 

20:47 

22:03 

9 

315°47.5 

15°55.6 

320°55.4 

13.0 

9° 12.6 

11.1 

56.2 

56 

02:18 

03:22 

04:08 

19:47 

20:33 

21:38 

10 

330°47.5 

15°56.3 

335°27.4 

13.0 

9°23.7 

11.1 

56.2 

54 

02:37 

03:34 

04:16 

19:38 

20:21 

21:19 

11 

345°47.6 

15°57.0 

349°59.3 

12.9 

9°34.8 

11.0 

56.2 

52 

02:52 

03:44 

04:24 

19:31 

20:11 

21:03 

12 

0°47.6 

15°57.7 

4°31.2 

12.8 

9°45.8 

11.0 

56.2 

50 

03:05 

03:53 

04:30 

19:24 

20:02 

20:50 

13 

15°47.7 

15°58.5 

19°03.0 

12.8 

9°56.8 

11.0 

56.2 

45 

03:31 

04:11 

04:44 

19:10 

19:43 

20:24 

14 

30°47.8 

15°59.2 

33°34.7 

12.7 

10°07.8 

10.9 

56.3 

40 

03:50 

04:26 

04:56 

18:58 

19:28 

20:04 

15 

45°47.8 

15°59.9 

48°06.4 

12.7 

10° 18.7 

10.9 

56.3 

35 

04:05 

04:38 

05:06 

18:48 

19:16 

19:49 

16 

60°47.9 

16°00.6 

62°38.1 

12.6 

10°29.5 

10.9 

56.3 

30 

04:18 

04:49 

05:14 

18:40 

19:05 

19:36 

17 

75°47.9 

16°01.4 

77°09.6 

12.5 

10°40.4 

10.8 

56.3 

20 

04:38 

05:06 

05:29 

18:25 

18:48 

19:16 

18 

90°48.0 

16°02.1 

91°41.2 

12.5 

10°51.2 

10.8 

56.4 

10 

04:54 

05:20 

05:42 

18:12 

18:34 

18:60 

19 

105°48.0 

16°02.8 

106° 12.6 

12.4 

11°01.9 

10.7 

56.4 

0 

05:07 

05:32 

05:53 

18:00 

18:22 

18:47 

20 

120°48.1 

16°03.5 

120°44.0 

12.4 

11°12.6 

10.7 

56.4 

-10 

05:18 

05:43 

06:05 

17:48 

18:10 

18:35 

21 

135°48.2 

16°04.2 

135°15.3 

12.3 

11°23.3 

10.6 

56.4 

-20 

05:28 

05:54 

06:17 

17:36 

17:59 

18:25 

22 

150°48.2 

16°05.0 

149°46.6 

12.2 

11°33.9 

10.6 

56.5 

-30 

05:38 

06:06 

06:31 

17:22 

17:47 

18:15 

23 

165°48.3 

16°05.7 

164° 17.8 

12.2 

11°44.5 

10.5 

56.5 

-35 

05:43 

06:13 

06:39 

17:14 

17:40 

18:10 


SD.—15.9 

Q. 

II 

O 

S.D.—15.3 

-40 

05:48 

06:20 

06:49 

17:05 

17:33 

18:05 


-45 

05:53 

06:28 

06:59 

16:54 

17:25 

17:60 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

05:59 

06:37 

07:12 

16:41 

17:15 

17:54 









-52 

06:01 

06:42 

07:18 

16:35 

17:11 

17:51 

0 

180°48.3 

16°06.4 

178°48.9 

12.1 

11°55.0 

10.5 

56.5 








1 

195°48.4 

16°07.1 

193°19.9 

12.0 

12°05.5 

10.5 

56.5 

-54 

06:04 

06:46 

07:25 

16:28 

17:06 

17:49 

2 

210°48.4 

16°07.8 

207°50.9 

12.0 

12° 15.9 

10.4 

56.5 

-56 

06:07 

06:51 

07:32 

16:21 

17:01 

17:46 

3 

225°48.5 

16°08.6 

222°21.9 

11.9 

12°26.3 

10.3 

56.6 

-58 

06:10 

06:57 

07:40 

16:12 

16:56 

17:43 

4 

240° 48.5 

16°09.3 

236°52.7 

11.8 

12°36.6 

10.3 

56.6 

-60 

06:13 

07:03 

07:50 

16:03 

16:50 

17:40 

5 

255°48.6 

16°10.0 

251°23.5 

11.8 

12°46.9 

10.2 

56.6 


6 

270° 48.6 

16°10.7 

265°54.2 

11.7 

12°57.1 

10.2 

56.6 



Moonrise 



Moonset 


7 

285°48.7 

16°11.4 

280°24.9 

11.6 

13°07.3 

10.1 

56.7 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

300°48.7 

16°12.1 

294°55.5 

11.6 

13°17.4 

10.1 

56.7 

72 

03:42 

03:21 

02:47 

20:28 

22:45 


9 

315°48.8 

16°12.9 

309°26.0 

11.5 

13°27.4 

10.0 

56.7 

70 

03:54 

03:43 

03:27 

20:08 

22:06 

— 

10 

330° 48.9 

16°13.6 

323°56.5 

11.4 

13°37.4 

10.0 

56.7 

68 

04:04 

03:60 

03:55 

19:53 

21:39 

23:32 

11 

345° 48.9 

16°14.3 

338°26.8 

11.3 

13°47.3 

9.9 

56.8 

66 

04:12 

04:13 

04:16 

19:40 

21:19 

22:60 

12 

0°49.0 

16°15.0 

352°57.1 

11.3 

13°57.2 

9.8 

56.8 

64 

04:19 

04:25 

04:33 

19:30 

21:02 

22:36 

13 

15°49.0 

16°15.7 

7°27.4 

11.2 

14°07.0 

9.8 

56.8 

62 

04:25 

04:34 

04:48 

19:21 

20:49 

22:17 

14 

30° 49.1 

16°16.4 

21°57.5 

11.1 

14° 16.7 

9.7 

56.8 

60 

04:30 

04:43 

04:60 

19:14 

20:38 

22:02 

15 

45°49.1 

16°17.1 

36°27.6 

11.1 

14°26.4 

9.6 

56.8 

58 

04:34 

04:50 

05:10 

19:07 

20:28 

21:49 

16 

60°49.2 

16°17.9 

50°57.7 

11.0 

14°36.0 

9.6 

56.9 

56 

04:38 

04:57 

05:19 

19:02 

20:19 

21:37 

17 

75°49.2 

16°18.6 

65°27.6 

10.9 

14°45.5 

9.5 

56.9 

54 

04:42 

05:03 

05:27 

18:56 

20:12 

21:27 

18 

90°49.3 

16°19.3 

79°57.5 

10.8 

14°55.0 

9.4 

56.9 

52 

04:45 

05:08 

05:35 

18:52 

20:05 

21:19 

19 

105°49.3 

16°20.0 

94°27.3 

10.8 

15°04.4 

9.4 

56.9 

50 

04:49 

05:13 

05:41 

18:48 

19:59 

21:11 

20 

120°49.4 

16°20.7 

108°57.0 

10.7 

15° 13.7 

9.3 

57.0 

45 

04:55 

05:23 

05:55 

18:39 

19:46 

20:54 

21 

135°49.4 

16°21.4 

123°26.7 

10.6 

15°23.0 

9.2 

57.0 

40 

05:01 

05:32 

06:07 

18:31 

19:35 

20:41 

22 

150°49.5 

16°22.1 

137°56.3 

10.6 

15°32.2 

9.1 

57.0 

35 

05:06 

05:39 

06:17 

18:25 

19:26 

20:29 

23 

165°49.5 

16°22.8 

152°25.8 

10.5 

15°41.3 

9.1 

57.0 

30 

05:10 

05:46 

06:26 

18:19 

19:18 

20:19 


SD. —15.9 

Q. 

II 

O 

S.D.—15.4 

20 

05:17 

05:58 

06:41 

18:09 

19:04 

20:02 


10 

05:24 

06:08 

06:55 

18:01 

18:52 

19:47 

»/lon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

05:30 

06:17 

07:08 

17:53 

18:41 

19:33 









-10 

05:37 

06:27 

07:20 

17:45 

18:30 

19:19 

0 

1 

180°49.6 

195°49.6 

16°23.5 

16°24.2 

166°55.3 

181°24.6 

10.4 

10.3 

15°50.3 

15°59.3 

9.0 

8.9 

57.0 

57.1 

-20 

05:43 

06:37 

07:34 

17:36 

18:18 

19:04 

2 

210°49.7 

16°24.9 

195°53.9 

10.3 

16°08.2 

8.8 

57.1 

-30 

05:51 

06:49 

07:50 

17:26 

18:04 

18:47 

3 

225°49.7 

16°25.7 

210°23.1 

10.2 

16°17.0 

8.8 

57.1 

-35 

05:56 

06:56 

07:59 

17:21 

17:56 

18:37 









-40 

06:01 

07:04 

08:09 

17:15 

17:48 

18:25 

4 

240° 49.8 

16°26.4 

224°52.3 

10.1 

16°25.7 

8.7 

57.1 

-45 

06:07 

07:14 

08:22 

17:07 

17:37 

18:12 

5 

255°49.8 

16°27.1 

239°21.4 

10.0 

16°34.3 

8.6 

57.2 

-50 

06:14 

07:25 

08:37 

16:59 

17:25 

17:56 

6 

270° 49.9 

16°27.8 

253°50.4 

10.0 

16°42.9 

8.5 

57.2 








7 

285°49.9 

16°28.5 

268° 19.3 

9.9 

16°51.4 

8.4 

57.2 

-52 

06:17 

07:30 

08:44 

16:55 

17:19 

17:48 

8 

300°49.9 

16°29.2 

282°48.2 

9.8 

16°59.8 

8.3 

57.2 

-54 

06:21 

07:36 

08:52 

16:50 

17:12 

17:40 

9 

315°50.0 

16°29.9 

297° 16.9 

9.7 

17°08.1 

8.3 

57.2 

-56 

-58 

06:25 

06:30 

07:42 

07:50 

09:01 

09:11 

16:45 

16:40 

17:05 
16:57 

17:31 

17:20 

10 

330°50.0 

16°30.6 

311°45.6 

9.7 

17°16.3 

8.2 

57.3 








11 

345°50.1 

16°31.3 

326° 14.3 

9.6 

17°24.4 

8.1 

57.3 

-60 

06:35 

07:58 

09:22 

16:34 

16:48 

17:08 

12 

0°50.1 

16°32.0 

340°42.8 

9.5 

17°32.5 

8.0 

57.3 


13 

15°50.2 

16°32.7 

355°11.3 

9.4 

17°40.4 

7.9 

57.3 



Sun 



Moon 


14 

30°50.2 

16°33.4 

9°39.7 

9.4 

17°48.3 

7.8 

57.3 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

45°50.3 

16°34.1 

24°08.1 

9.3 

17°56.0 

7.7 

57.4 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°50.3 

16°34.8 

38°36.3 

9.2 

18°03.7 

7.6 

57.4 

4 

03:08 

03:11 

11:56 

11:41 

00:04 

29(0%) 

17 

75°50.4 

16°35.5 

53°04.5 

9.2 

18°11.3 

7.5 

57.4 

5 

03:13 

03:16 

11:56 

12:29 

00:04 

1(0%) 

18 

90°50.4 

16°36.2 

67°32.7 

9.1 

18° 18.8 

7.4 

57.4 

6 

03:18 

03:21 

11:56 

13:19 

00:54 

2(3%) 

19 

105°50.4 

16°36.9 

82°00.7 

9.0 

18°26.2 

7.3 

57.4 








20 

120°50.5 

16°37.6 

96°28.7 

8.9 

18°33.5 

7.2 

57.5 








21 

135°50.5 

16°38.3 

110°56.6 

8.9 

18°40.6 

7.1 

57.5 








22 

150°50.6 

16°39.0 

125°24.4 

8.8 

18°47.7 

7.0 

57.5 








23 

165°50.6 

16°39.7 

139°52.2 

8.7 

18°54.7 

6.9 

57.5 









SD.—15.9 

Q. 

II 

O 

S.D.—15.6 










May 07, 08 ,09 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

224°32.9 

205°38.5 

6°11.8 

141°02.6 

24° 23.9 

321°48.8 

-22°38.3 

292°27.7 

-21°29.6 

Alpheratz 

357°39.6 

29°11.5 

1 

239°35.3 

220°38.1 

6° 13.0 

156°03.3 

24°23.9 

336°51.4 

-22°38.3 

307°30.2 

-21°29.6 

Ankaa 

353°12.1 

-42° 12.1 

2 

254°37.8 

235°37.8 

6°14.1 

171°04.0 

24° 24.0 

351°54.1 

-22°38.3 

322°32.6 

-21°29.6 

Schedar 

349°36.4 

56°38.3 

3 

269°40.2 

250°37.4 

6° 15.3 

186°04.7 

24° 24.1 

6°56.8 

-22°38.3 

337°35.1 

-21°29.6 

Diphda 

348°52.1 

-17°53.0 

4 

284°42.7 

265°37.1 

6° 16.4 

201°05.4 

24° 24.2 

21°59.5 

-22°38.3 

352°37.6 

-21°29.6 

Achernar 

335°24.4 

-57°08.4 

5 

299°45.2 

280°36.7 

6° 17.5 

216°06.1 

24° 24.3 

37°02.1 

-22°38.3 

7°40.1 

-21°29.6 

Hamal 

327°56.6 

23°33.0 

6 

314°47.6 

295°36.3 

6° 18.7 

231°06.7 

24° 24.4 

52°04.8 

-22°38.3 

22°42.6 

-21°29.6 

Polaris 

316°30.0 

89°20.6 

7 

329°50.1 

310°36.0 

6° 19.8 

246°07.4 

24° 24.4 

67°07.5 

-22°38.2 

37°45.1 

-21°29.6 

Akamar 

315°15.7 

-40° 13.9 

8 

344°52.6 

325°35.6 

6°21.0 

261°08.1 

24° 24.5 

82° 10.2 

-22°38.2 

52°47.6 

-21°29.6 

Menkar 

314°11.2 

4°09.7 

9 

359°55.0 

340°35.2 

6°22.1 

276°08.8 

24° 24.6 

97° 12.8 

-22°38.2 

67°50.1 

-21°29.6 

Mirfak 

308°35.1 

49°55.5 

10 

14°57.5 

355° 34.9 

6°23.3 

291°09.5 

24° 24.7 

112°15.5 

-22°38.2 

82°52.6 

-21°29.6 

Aldebaran 

290°45.1 

16°32.7 

11 

29°60.0 

10°34.5 

6° 24.4 

306° 10.2 

24° 24.7 

127° 18.2 

-22°38.2 

97°55.1 

-21°29.6 

Rigel 

281°08.5 

-8°11.0 

12 

45°02.4 

25°34.2 

6°25.6 

321°10.8 

24° 24.8 

142° 20.9 

-22°38.2 

112°57.6 

-21°29.6 

Capella 

280°29.0 

46°01.0 

13 

60°04.9 

40° 33.8 

6°26.7 

336°11.5 

24° 24.9 

157°23.6 

-22°38.2 

128°00.1 

-21°29.6 

Bellatrix 

278°28.0 

6°21.8 

14 

75°07.4 

55°33.4 

6°27.8 

351°12.2 

24°25.0 

172°26.2 

-22°38.2 

143°02.6 

-21°29.7 

Elnath 

278°07.9 

28°37.3 

15 

90°09.8 

70°33.1 

6°29.0 

6°12.9 

24°25.1 

187° 28.9 

-22°38.2 

158°05.1 

-21°29.7 

Alnilam 

275°42.6 

-1°11.6 

16 

105° 12.3 

85°32.7 

6°30.1 

21°13.6 

24°25.1 

202°31.6 

-22°38.2 

173°07.6 

-21°29.7 

Betelgeuse 

270°57.2 

7°24.4 

17 

120° 14.7 

100°32.3 

6°31.3 

36° 14.3 

24° 25.2 

217° 34.3 

-22°38.2 

188°10.1 

-21°29.7 

Canopus 

263°54.7 

-52°42.7 

18 

135° 17.2 

115°32.0 

6° 32.4 

51°15.0 

24°25.3 

232°37.0 

-22°38.1 

203° 12.6 

-21°29.7 

Sirius 

258°30.3 

-16°44.7 

19 

150° 19.7 

130°31.6 

6°33.5 

66°15.6 

24° 25.4 

247° 39.6 

-22°38.1 

218°15.1 

-21°29.7 

Adara 

255°09.6 

-29°00.2 

20 

165°22.1 

145°31.2 

6°34.7 

81°16.3 

24° 25.4 

262°42.3 

-22°38.1 

233° 17.6 

-21°29.7 

Procyon 

244°55.6 

5°10.5 

21 

180°24.6 

160°30.9 

6°35.8 

96° 17.0 

24°25.5 

277°45.0 

-22°38.1 

248°20.1 

-21°29.7 

Pollux 

243°22.9 

27°58.7 

22 

195°27.1 

175°30.5 

6°37.0 

111° 17.7 

24° 25.6 

292°47.7 

-22°38.1 

263°22.6 

-21°29.7 

Avior 

234° 16.6 

-59°34.6 

23 

210°29.5 

190°30.2 

6°38.1 

126° 18.4 

24°25.6 

307° 50.4 

-22°38.1 

278°25.1 

-21°29.7 

Suhail 

222°49.5 

-43°30.9 

Mer.pass.:9:00: 

v-0.4 dl.l 

m-3.8 

v0.7 dO.l ml.7 | 

v2.7 dO.O 

m-2.3 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°38.9 

-69°48.1 


Alphard 

217°52.1 

-8°44.7 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











IT11 hho 


C1°OQ 1 

0 

225 u 32.0 

205 u 29.8 

6°39.3 

141 u 19.1 

24 u 25.7 

322 u 53.0 

-22 u 38.1 

293 u 27.6 

-21 u 29.7 

uuDne 

±yo ‘tO.D 

ionOnn o 

oi oy.± 

1 A O A "7 A 

1 

240° 34.5 

220° 29.4 

6°40.4 

156° 19.7 

24° 25.8 

337°55.7 

-22°38.1 

308°30.1 

-21°29.7 

Denebola 

182 29.3 

14 2/.9 

2 

255°36.9 

235°29.1 

6°41.5 

171°20.4 

24° 25.9 

352°58.4 

-22°38.1 

323°32.6 

-21°29.7 

Gienah 

175°47.9 

1 700 A A o 

-17°39.0 

3 

270°39.4 

250°28.7 

6°42.7 

186°21.1 

24° 25.9 

8°01.1 

-22°38.1 

338°35.1 

-21°29.7 

Acrux 

1/3 U4.3 

-63° 12.5 

4 

285°41.9 

265°28.3 

6°43.8 

201°21.8 

24° 26.0 

23°03.8 

-22°38.1 

353°37.6 

-21°29.7 

Gacrux 

171°56.0 

-57° 13.4 

5 

300°44.3 

280°28.0 

6°45.0 

216°22.5 

24°26.1 

38°06.4 

-22°38.1 

8°40.1 

-21°29.7 

Alioth 

166° 16.7 

55°51.5 

6 

315°46.8 

295°27.6 

6°46.1 

231°23.2 

24° 26.2 

53°09.1 

-22°38.0 

23°42.6 

-21°29.8 

Spica 

158°26.7 

1rnOrrO 

-11°15.7 

A AO 1 A A 

7 

330°49.2 

310°27.2 

6°47.2 

246°23.8 

24° 26.2 

68°11.8 

-22°38.0 

38°45.1 

-21°29.8 

Alcaid 

152 55.3 

49 13.2 

8 

345°51.7 

325°26.9 

6°48.4 

261°24.5 

24° 26.3 

83° 14.5 

-22°38.0 

53°47.6 

-21°29.8 

Hadar 

148°41.6 

1 A O O A A i- 

-60°27.9 

Or O A“7 A 

9 

0°54.2 

340° 26.5 

6°49.5 

276°25.2 

24° 26.4 

98° 17.2 

-22°38.0 

68°50.1 

-21°29.8 

Menkent 

148 02.5 

-36 27.9 

1 riO ac O 

10 

15°56.6 

355°26.1 

6°50.6 

291°25.9 

24° 26.4 

113°19.9 

-22°38.0 

83°52.6 

-21°29.8 

Arcturus 

145°51.6 

19 U5.3 

11 

30°59.1 

10°25.8 

6°51.8 

306°26.6 

24° 26.5 

128°22.6 

-22°38.0 

98°55.1 

-21°29.8 

Rigil Kent. 

139°45.6 

-60° 54.8 

12 

46°01.6 

25°25.4 

6°52.9 

321°27.3 

24° 26.6 

143° 25.2 

-22°38.0 

113°57.6 

-21°29.8 

Zubenelg. 

137°00.7 

-16°07.2 

13 

61°04.0 

40°25.0 

6°54.1 

336°28.0 

24° 26.6 

158°27.9 

-22°38.0 

129°00.1 

-21°29.8 

Kochab 

137°18.9 

i n"7 o 

74° 04.7 

A4 O O A 1 

14 

76°06.5 

55°24.6 

6°55.2 

351°28.6 

24° 26.7 

173° 30.6 

-22°38.0 

144°02.6 

-21°29.8 

Alphecca 

126 07.3 

i i no m a 

26 39.1 

acOaoo 

15 

91°09.0 

70° 24.3 

6°56.3 

6°29.3 

24° 26.8 

188°33.3 

-22°38.0 

159°05.1 

-21°29.8 

Antares 

112 21.U 

-26 28.3 

16 

106° 11.4 

85°23.9 

6°57.5 

21°30.0 

24° 26.9 

203°36.0 

-22°38.0 

174°07.6 

-21°29.8 

Atria 

107° 18.7 

i nno a “7 ~r 

-69°03.4 

1 C O A A O 

17 

121° 13.9 

100°23.5 

6°58.6 

36°30.7 

24° 26.9 

218°38.7 

-22°37.9 

189°10.1 

-21°29.8 

Sa bi k 

102 0/./ 

-15 44.8 

070 A /Z O 

18 

136° 16.4 

115°23.2 

6°59.7 

51°31.4 

24° 27.0 

233°41.4 

-22°37.9 

204° 12.6 

-21°29.8 

Shaula 

96°16.2 

r\ O A A IT 

-37 06.8 

1 A O A A O 

19 

151° 18.8 

130°22.8 

7°00.9 

66°32.1 

24° 27.1 

248°44.0 

-22°37.9 

219°15.1 

-21°29.8 

Rasalhague 

96 02.5 

AAO a o a 

12 32.8 

20 

166°21.3 

145°22.4 

7°02.0 

81°32.7 

24° 27.1 

263°46.7 

-22°37.9 

234° 17.6 

-21°29.9 

Eta min 

90 43.9 

51°29.1 

21 

181°23.7 

160°22.1 

7°03.2 

96°33.4 

24° 27.2 

278°49.4 

-22°37.9 

249°20.1 

-21°29.9 

Kaus Aust. 

83°38.2 

oaOocA 

-34°22.3 

90O A~7 A 

22 

196°26.2 

175°21.7 

7° 04.3 

111°34.1 

24° 27.3 

293°52.1 

-22°37.9 

264°22.6 

-21°29.9 

Vega 

80 36.U 

38 4/.9 

23 

211°28.7 

190°21.3 

7°05.4 

126°34.8 

24° 27.3 

308° 54.8 

-22°37.9 

279°25.1 

-21°29.9 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.0 

Mer.pass.:8:56: 

v-0.4 dl.l 

m-3.8 

v0.7 dO.l ml.7 | 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 

Peacock 

53°12.8 

-56°40.1 





















Deneb 

49°28.7 

45°20.7 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.3 

9°57.7 

0 

226°31.1 

205"21.0 

7 U 06.6 

141°35.5 

24 u 27.4 

323 u 57.5 

-22 u 37.9 

294°27.6 

-21 u 29.9 

Alnair 

27°38.9 

-46°51.9 

1 

241°33.6 

220°20.6 

7°07.7 

156°36.2 

24° 27.4 

339°00.2 

-22°37.9 

309°30.1 

-21°29.9 

Fomalhaut 

15°19.8 

-29°31.2 

2 

256°36.1 

235°20.2 

7°08.8 

171°36.9 

24° 27.5 

354°02.9 

-22°37.9 

324° 32.6 

-21°29.9 

Scheat 

13°49.7 

28° 10.9 

3 

271°38.5 

250° 19.8 

7° 10.0 

186°37.5 

24° 27.6 

9°05.5 

-22°37.9 

339°35.1 

-21°29.9 

Markab 

13°34.5 

15°18.3 

4 

286°41.0 

265° 19.5 

7°11.1 

201°38.2 

24° 27.6 

24°08.2 

-22°37.8 

354° 37.6 

-21°29.9 

2019/5/7 

SHA 

Mer.pass 

5 

301°43.5 

280° 19.1 

7° 12.2 

216°38.9 

24° 27.7 

39° 10.9 

-22°37.8 

9°40.1 

-21°29.9 

*— W J -Z) j 1 

341°05 6 

10:18 

6 

316°45.9 

295° 18.7 

7° 13.4 

231°39.6 

24° 27.8 

54° 13.6 

-22°37.8 

24°42.6 

-21°29.9 

Mars 

UJ.U 

276°29.8 

14:35 

7 

331°48.4 

310° 18.3 

7° 14.5 

246°40.3 

24° 27.8 

69° 16.3 

-22°37.8 

39°45.1 

-21°29.9 

J u piter 

97° 15.9 

02:32 

8 

346°50.9 

325° 18.0 

7° 15.6 

261°41.0 

24° 27.9 

84° 19.0 

-22°37.8 

54°47.6 

-21°29.9 

Saturn 

67°54.8 

04:29 

9 

1°53.3 

340° 17.6 

7° 16.8 

276°41.6 

24° 28.0 

99°21.7 

-22°37.8 

69°50.1 

-21°29.9 




10 

16°55.8 

355° 17.2 

7° 17.9 

291°42.3 

24° 28.0 

114°24.4 

-22°37.8 

84°52.6 

-21°30.0 

2019/5/8 

SHA 

Mer.pass 

11 

31°58.2 

10° 16.9 

7°19.0 

306°43.0 

24°28.1 

129°27.1 

-22°37.8 

99°55.1 

-21°30.0 

Venus 

339°57.8 

10:18 

12 

47°00.7 

25° 16.5 

7°20.2 

321°43.7 

24°28.1 

144°29.8 

-22°37.8 

114°57.6 

-21°30.0 

Mars 

275°47.1 

14:34 

13 

62°03.2 

40° 16.1 

7°21.3 

336°44.4 

24° 28.2 

159°32.5 

-22°37.8 

130°00.1 

-21°30.0 

Jupiter 

97°21.0 

02:28 

14 

77°05.6 

55° 15.7 

7°22.4 

351°45.1 

24° 28.3 

174°35.1 

-22°37.8 

145°02.6 

-21°30.0 

Saturn 

67°55.6 

04:25 

15 

92°08.1 

70°15.4 

7°23.6 

6°45.7 

24° 28.3 

189°37.8 

-22°37.7 

160°05.1 

-21°30.0 

2019/5/9 

SHA 

Mer.pass 

16 

107° 10.6 

85°15.0 

7° 24.7 

21°46.4 

24° 28.4 

204°40.5 

-22°37.7 

175°07.6 

-21°30.0 

Venus 

338°49.8 

10:19 

17 

122° 13.0 

100° 14.6 

7°25.8 

36°47.1 

24° 28.4 

219°43.2 

-22°37.7 

190°10.1 

-21°30.0 

Mars 

275°04.3 

14:33 

18 

137° 15.5 

115°14.2 

7°27.0 

51°47.8 

24° 28.5 

234°45.9 

-22°37.7 

205° 12.6 

-21°30.0 

Jupiter 

97°26.3 

02:24 

19 

152° 18.0 

130° 13.9 

7°28.1 

66°48.5 

24° 28.6 

249°48.6 

-22°37.7 

220°15.1 

-21°30.0 

Saturn 

67°56.4 

04:21 

20 

167°20.4 

145° 13.5 

7°29.2 

81°49.2 

24° 28.6 

264°51.3 

-22°37.7 

235° 17.7 

-21°30.0 

1 Horizontal naralax 


21 

182°22.9 

160° 13.1 

7°30.3 

96°49.9 

24° 28.7 

279° 54.0 

-22°37.7 

250°20.2 

-21°30.0 


r 

Venus; 

0.1 

22 

197°25.3 

175°12.7 

7°31.5 

111°50.5 

24° 28.7 

294°56.7 

-22°37.7 

265°22.7 

-21°30.0 


Mars: 

0.1 

23 

212°27.8 

190° 12.4 

7°32.6 

126°51.2 

24° 28.8 

309° 59.4 

-22°37.7 

280°25.2 

-21°30.1 




Mer.pass.:8:52: 

v-0.4 dl.l 

m-3.8 

v0.7 dO.l ml.7 | 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 





86 



2019 May 07 to May. 09 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180°50.7 

16°40.4 

154 u 19.9 

8.7 

19 u 01.6 

6.8 

57.6 

1 

195°50.7 

16°41.1 

168°47.5 

8.6 

19°08.4 

6.7 

57.6 

2 

210°50.8 

16°41.8 

183°15.1 

8.5 

19°15.1 

6.6 

57.6 

3 

225°50.8 

16°42.5 

197°42.5 

8.4 

19°21.6 

6.5 

57.6 

4 

240°50.8 

16°43.2 

212°10.0 

8.4 

19°28.1 

6.4 

57.6 

5 

255°50.9 

16°43.9 

226°37.3 

8.3 

19°34.4 

6.3 

57.7 

6 

270°50.9 

16°44.5 

241°04.6 

8.2 

19°40.7 

6.2 

57.7 

7 

285°51.0 

16°45.2 

255°31.8 

8.2 

19°46.8 

6.1 

57.7 

8 

300°51.0 

16°45.9 

269°58.9 

8.1 

19°52.8 

6.0 

57.7 

9 

315°51.0 

16°46.6 

284° 26.0 

8.0 

19°58.7 

5.9 

57.7 

10 

330°51.1 

16°47.3 

298°53.0 

8.0 

20°04.5 

5.7 

57.7 

11 

345° 51.1 

16°48.0 

313°20.0 

7.9 

20°10.2 

5.6 

57.8 

12 

0°51.2 

16°48.7 

327°46.9 

7.9 

20°15.8 

5.5 

57.8 

13 

15°51.2 

16°49.4 

342° 13.7 

7.8 

20°21.2 

5.4 

57.8 

14 

30°51.2 

16°50.1 

356°40.4 

7.7 

20°26.6 

5.3 

57.8 

15 

45°51.3 

16°50.8 

11°07.1 

7.7 

20°31.8 

5.2 

57.8 

16 

60°51.3 

16°51.5 

25°33.8 

7.6 

20°36.9 

5.0 

57.9 

17 

75°51.4 

16°52.1 

40° 00.4 

7.5 

20°41.9 

4.9 

57.9 

18 

90°51.4 

16°52.8 

54°26.9 

7.5 

20°46.7 

4.8 

57.9 

19 

105°51.4 

16°53.5 

68°53.3 

7.4 

20°51.5 

4.7 

57.9 

20 

120°51.5 

16°54.2 

83° 19.7 

7.4 

20°56.1 

4.6 

57.9 

21 

135°51.5 

16°54.9 

97° 46.1 

7.3 

21°00.6 

4.4 

58.0 

22 

150°51.6 

16°55.6 

112° 12.4 

7.3 

21°04.9 

4.3 

58.0 

23 

165°51.6 

16°56.3 

126°38.6 

7.2 

21°09.2 

4.2 

58.0 


SD.—15.9 

Q_ 

II 

O 

S.D. —15.7 


lA/ed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180°51.6 

16°56.9 

141°04.8 

7.2 

21°13.3 

4.0 

58.0 

1 

195°51.7 

16°57.6 

155°30.9 

7.1 

21°17.3 

3.9 

58.0 

2 

210°51.7 

16°58.3 

169°57.0 

7.0 

21°21.1 

3.8 

58.0 

3 

225°51.7 

16°59.0 

184°23.0 

7.0 

21°24.9 

3.7 

58.1 

4 

240°51.8 

16°59.7 

198°49.0 

6.9 

21°28.5 

3.5 

58.1 

5 

255°51.8 

17°00.4 

213° 14.9 

6.9 

21°31.9 

3.4 

58.1 

6 

270°51.9 

17°01.0 

227°40.8 

6.9 

21°35.3 

3.3 

58.1 

7 

285°51.9 

17°01.7 

242° 06.6 

6.8 

21°38.5 

3.1 

58.1 

8 

300°51.9 

17°02.4 

256°32.4 

6.8 

21°41.5 

3.0 

58.2 

9 

315°52.0 

17°03.1 

270°58.1 

6.7 

21°44.5 

2.9 

58.2 

10 

330°52.0 

17°03.8 

285°23.8 

6.7 

21°47.3 

2.7 

58.2 

11 

345°52.0 

17°04.5 

299°49.5 

6.6 

21°50.0 

2.6 

58.2 

12 

0°52.1 

17°05.1 

314°15.1 

6.6 

21°52.5 

2.5 

58.2 

13 

15°52.1 

17°05.8 

328°40.6 

6.6 

21°54.9 

2.3 

58.2 

14 

30°52.1 

17°06.5 

343° 06.2 

6.5 

21°57.2 

2.2 

58.3 

15 

45°52.2 

17°07.2 

357°31.7 

6.5 

21°59.3 

2.1 

58.3 

16 

60°52.2 

17°07.8 

11°57.1 

6.4 

22°01.3 

1.9 

58.3 

17 

75°52.2 

17°08.5 

26°22.5 

6.4 

22°03.2 

1.8 

58.3 

18 

90°52.3 

17°09.2 

40°47.9 

6.4 

22°04.9 

1.7 

58.3 

19 

105°52.3 

17°09.9 

55° 13.3 

6.3 

22°06.5 

1.5 

58.3 

20 

120°52.3 

17°10.5 

69°38.6 

6.3 

22°07.9 

1.4 

58.4 

21 

135°52.4 

17°11.2 

84° 03.9 

6.3 

22°09.2 

1.2 

58.4 

22 

150°52.4 

17°11.9 

98°29.2 

6.3 

22°10.4 

1.1 

58.4 

23 

165°52.4 

17° 12.6 

112°54.4 

6.2 

22°11.4 

1.0 

58.4 


SD.—15.8 

Q_ 

II 

O 

^4 

S.D. —15.8 


GHA 

180“52.5 
195°52.5 
210°52.5 
225°52.6 
240°52.6 
255°52.6 
270°52.6 
285°52.7 
300°52.7 
315°52.7 
330°52.8 
345°52.8 
0°52.8 
15°52.9 
30°52.9 
45°52.9 
60°52.9 
75°53.0 
90°53.0 
105°53.0 
120°53.0 
135°53.1 
150°53.1 
165°53.1 
SD. = 15.8 


GHA 

V 

Dec 

d 

HP 

127° 19.7 

6.2 

22 u 12.3 

0.8 

58.4 

141°44.8 

6.2 

22°13.1 

0.7 

58.4 

156° 10.0 

6.2 

22°13.7 

0.5 

58.4 

170°35.2 

6.1 

22°14.1 

0.4 

58.5 

185°00.3 

6.1 

22°14.5 

0.3 

58.5 

199° 25.4 

6.1 

22°14.6 

0.1 

58.5 

213°50.5 

6.1 

22°14.7 

-0.0 

58.5 

228° 15.6 

6.1 

22°14.6 

-0.2 

58.5 

242°40.6 

6.1 

22°14.3 

-0.3 

58.5 

257°05.7 

6.0 

22°13.9 

-0.5 

58.6 

271°30.7 

6.0 

22°13.4 

-0.6 

58.6 

285°55.7 

6.0 

22°12.7 

-0.7 

58.6 

300° 20.8 

6.0 

22°11.9 

-0.9 

58.6 

314°45.8 

6.0 

22°10.9 

-1.0 

58.6 

329° 10.8 

6.0 

22°09.8 

-1.2 

58.6 

343° 35.8 

6.0 

22°08.6 

-1.3 

58.6 

358° 00.8 

6.0 

22°07.2 

-1.5 

58.6 

12°25.8 

6.0 

22°05.7 

-1.6 

58.7 

26°50.7 

6.0 

22°04.0 

-1.7 

58.7 

41°15.7 

6.0 

22°02.2 

-1.9 

58.7 

55°40.7 

6.0 

22°00.2 

-2.0 

58.7 

70°05.7 

6.0 

21°58.1 

-2.2 

58.7 

84° 30.7 

6.0 

21°55.9 

-2.3 

58.7 

98° 55.7 

6.0 

21°53.5 

-2.5 

58.7 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 



00:33 




70 



01:49 

22:10 



68 



02:26 

21:31 



66 


01:07 

02:51 

21:05 

22:55 


64 


01:52 

03:11 

20:44 

22:05 


62 


02:21 

03:27 

20:28 

21:35 


60 

00:59 

02:43 

03:40 

20:14 

21:12 

23:02 

58 

01:41 

03:00 

03:52 

20:03 

20:55 

22:16 

56 

02:07 

03:15 

04:02 

19:53 

20:40 

21:48 

54 

02:28 

03:27 

04:10 

19:44 

20:27 

21:28 

52 

02:44 

03:38 

04:18 

19:36 

20:16 

21:11 

50 

02:58 

03:47 

04:25 

19:29 

20:07 

20:57 

45 

03:25 

04:07 

04:40 

19:14 

19:47 

20:29 

40 

03:46 

04:22 

04:52 

19:01 

19:31 

20:08 

35 

04:02 

04:35 

05:03 

18:51 

19:18 

19:52 

30 

04:15 

04:46 

05:12 

18:42 

19:07 

19:38 

20 

04:36 

05:04 

05:27 

18:26 

18:49 

19:17 

10 

04:53 

05:19 

05:41 

18:13 

18:35 

19:00 

0 

05:06 

05:31 

05:53 

17:60 

18:22 

18:47 

-10 

05:18 

05:43 

06:05 

17:48 

18:09 

18:35 

-20 

05:29 

05:55 

06:18 

17:34 

17:57 

18:24 

-30 

05:39 

06:08 

06:33 

17:20 

17:45 

18:13 

-35 

05:45 

06:15 

06:42 

17:11 

17:38 

18:08 

-40 

05:50 

06:23 

06:51 

17:01 

17:30 

18:02 

-45 

05:56 

06:31 

07:03 

16:50 

17:21 

17:56 

-50 

06:03 

06:42 

07:16 

16:36 

17:11 

17:50 

-52 

06:05 

06:46 

07:23 

16:30 

17:06 

17:47 

-54 

06:08 

06:51 

07:30 

16:23 

17:01 

17:44 

-56 

06:11 

06:56 

07:38 

16:15 

16:56 

17:41 

-58 

06:15 

07:03 

07:47 

16:06 

16:50 

17:37 

-60 

06:18 

07:09 

07:57 

15:56 

16:43 

17:34 




Moonrise 



Moonset 


Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

72 


— 



— 

— 

70 

02:56 



00:26 



68 

03:50 

03:44 



01:34 


66 

04:23 

04:40 

05:20 


00:38 

01:58 

64 

04:48 

05:14 

05:59 


00:05 

01:19 

62 

05:07 

05:38 

06:27 

23:41 


00:51 

60 

05:23 

05:58 

06:48 

23:21 


00:30 

58 

05:37 

06:14 

07:05 

23:05 


00:13 

56 

05:49 

06:28 

07:20 

22:52 

23:58 


54 

05:59 

06:40 

07:32 

22:40 

23:46 


52 

06:08 

06:50 

07:44 

22:30 

23:35 


50 

06:16 

06:60 

07:53 

22:20 

23:25 


45 

06:34 

07:20 

08:14 

22:01 

23:04 


40 

06:48 

07:36 

08:31 

21:45 

22:47 

23:44 

35 

07:00 

07:50 

08:45 

21:32 

22:33 

23:30 

30 

07:11 

08:01 

08:58 

21:20 

22:21 

23:18 

20 

07:29 

08:22 

09:19 

21:00 

21:60 

22:57 

10 

07:46 

08:40 

09:37 

20:43 

21:41 

22:39 

0 

08:01 

08:57 

09:54 

20:27 

21:24 

22:22 

-10 

08:16 

09:13 

10:12 

20:11 

21:07 

22:05 

-20 

08:32 

09:31 

10:30 

19:54 

20:49 

21:47 

-30 

08:51 

09:52 

10:51 

19:34 

20:27 

21:26 

-35 

09:02 

10:04 

11:04 

19:23 

20:15 

21:14 

-40 

09:15 

10:18 

11:18 

19:09 

20:01 

20:60 

-45 

09:30 

10:35 

11:35 

18:54 

19:44 

20:43 

-50 

09:48 

10:56 

11:56 

18:35 

19:23 

20:22 

-52 

09:57 

11:05 

12:06 

18:26 

19:13 

20:12 

-54 

10:07 

11:16 

12:17 

18:16 

19:02 

20:01 

-56 

10:18 

11:29 

12:30 

18:04 

18:49 

19:48 

-58 

10:30 

11:44 

12:45 

17:51 

18:35 

19:33 

-60 

10:45 

12:01 

13:02 

17:36 

18:17 

19:16 


Sun 

Eqn.of Time 
00 h 12 h 

03:23 03:25 

03:27 03:28 

03:30 03:31 


Moon 

Mer.Pass. 
Upper Lower 

14:13 01:46 

15:10 02:41 

16:08 03:39 






Mars 


Saturn 


Stars 


May 10, 11 ,12 (Fri., Sat., Sun.) 


Aries Venus 


Jupiter 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

227°30.3 

205° 12.0 

7°33.7 

141°51.9 

24°28.8 

325°02.1 

-22°37.7 

295°27.7 

-21°30.1 

Alpheratz 

357°39.6 

29°11.5 

1 

242°32.7 

220 ° 11.6 

7°34.9 

156°52.6 

24°28.9 

340°04.8 

-22°37.7 

310°30.2 

-21°30.1 

Ankaa 

353° 12.0 

-42° 12.1 

2 

257°35.2 

235°11.2 

7°36.0 

171°53.3 

24°29.0 

355°07.5 

-22°37.6 

325°32.7 

-21°30.1 

Schedar 

349°36.4 

56°38.3 

3 

272°37.7 

250°10.9 

7°37.1 

186°54.0 

24°29.0 

10 ° 10.2 

-22°37.6 

340° 35.2 

-21°30.1 

Diphda 

348°52.0 

-17°53.0 

4 

287°40.1 

265° 10.5 

7°38.2 

201°54.6 

24°29.1 

25° 12.9 

-22°37.6 

355°37.7 

-21°30.1 

Achernar 

335°24.3 

-57°08.4 

5 

302°42.6 

280°10.1 

7°39.4 

216°55.3 

24°29.1 

40° 15.6 

-22°37.6 

10°40.2 

-21°30.1 

Hamal 

327°56.6 

23°33.0 

6 

317°45.1 

295°09.7 

7°40.5 

231°56.0 

24°29.2 

55°18.3 

-22°37.6 

25°42.7 

-21°30.1 

Polaris 

316°29.7 

89°20.6 

7 

332°47.5 

310°09.3 

7°41.6 

246°56.7 

24°29.2 

70°21.0 

-22°37.6 

40°45.2 

-21°30.1 

Akamar 

315°15.7 

-40° 13.8 

8 

347°50.0 

325°09.0 

7°42.8 

261°57.4 

24°29.3 

85°23.7 

-22°37.6 

55°47.7 

-21°30.1 

Menkar 

314°11.2 

4°09.7 

9 

2°52.5 

340°08.6 

7°43.9 

276°58.1 

24°29.3 

100°26.4 

-22°37.6 

70°50.2 

-21°30.1 

Mirfak 

308°35.1 

49°55.5 

10 

17°54.9 

355°08.2 

7°45.0 

291°58.8 

24°29.4 

115°29.0 

-22°37.6 

85°52.8 

-21°30.1 

Aldebaran 

290°45.1 

16°32.7 

11 

32°57.4 

10°07.8 

7°46.1 

306°59.4 

24°29.5 

130°31.7 

-22°37.6 

100°55.3 

-21°30.2 

Rigel 

281°08.5 

- 8 ° 11.0 

12 

47°59.8 

25°07.4 

7°47.3 

322°00.1 

24°29.5 

145°34.4 

-22°37.6 

115°57.8 

-21°30.2 

Capella 

280°29.0 

46°01.0 

13 

63°02.3 

40°07.1 

7°48.4 

337° 00.8 

24°29.6 

160°37.1 

-22°37.5 

131°00.3 

-21°30.2 

Bellatrix 

278°28.0 

6 ° 21.8 

14 

78°04.8 

55°06.7 

7°49.5 

352°01.5 

24°29.6 

175°39.8 

-22°37.5 

146° 02.8 

-21°30.2 

Elnath 

278°07.9 

28°37.3 

15 

93°07.2 

70°06.3 

7°50.6 

7°02.2 

24°29.7 

190°42.5 

-22°37.5 

161°05.3 

-21°30.2 

Alnilam 

275°42.6 

- 1 ° 11.6 

16 

108°09.7 

85°05.9 

7°51.8 

22°02.9 

24°29.7 

205°45.2 

-22°37.5 

176°07.8 

-21°30.2 

Betelgeuse 

270°57.2 

7°24.4 

17 

123° 12.2 

100°05.5 

7°52.9 

37° 03.6 

24°29.8 

220°47.9 

-22°37.5 

191°10.3 

-21°30.2 

Canopus 

263°54.8 

-52°42.7 

18 

138° 14.6 

115°05.2 

7°54.0 

52° 04.2 

24°29.8 

235°50.6 

-22°37.5 

206° 12.8 

-21°30.2 

Sirius 

258°30.3 

-16°44.6 

19 

153°17.1 

130°04.8 

7°55.1 

67° 04.9 

24°29.9 

250°53.3 

-22°37.5 

221°15.3 

-21°30.2 

Adara 

255°09.6 

-29°00.2 

20 

168° 19.6 

145°04.4 

7°56.3 

82°05.6 

24°29.9 

265°56.0 

-22°37.5 

236° 17.8 

-21°30.2 

Procyon 

244°55.6 

5°10.5 

21 

183°22.0 

160°04.0 

7°57.4 

97° 06.3 

24°30.0 

280°58.7 

-22°37.5 

251°20.4 

-21°30.2 

Pollux 

243°22.9 

27°58.7 

22 

198°24.5 

175°03.6 

7°58.5 

112°07.0 

24°30.0 

296°01.4 

-22°37.5 

266°22.9 

-21°30.2 

Avior 

234° 16.6 

-59°34.6 

23 

213°27.0 

190°03.3 

7°59.6 

127° 07.7 

24° 30.1 

311°04.1 

-22°37.4 

281°25.4 

-21°30.3 

Suhail 

222°49.5 

-43°30.9 

Mer. 

pass.:8:48: 

< 

o 

Q- 

m-3.8 

v0.7 dO.l ml.7 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°38.9 

-69°48.1 


Alphard 

217°52.1 

-8°44.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 













C1°OQ 1 

0 

228 u 29.4 

205 u 02.9 

8 U 00.8 

142 u 08.3 

24 u 30.1 

326 u 06.8 

-22 u 37.4 

296 u 27.9 

-21 u 30.3 

uuDne 

±yo ‘HJ.D 

ionOono 

oi oy.± 

1 A O A "7 A 

1 

243°31.9 

220°02.5 

8°01.9 

157° 09.0 

24°30.2 

341°09.5 

-22°37.4 

311°30.4 

-21°30.3 

Denebola 

182 2y.3 

14 2/.9 

2 

258°34.3 

235°02.1 

8°03.0 

172°09.7 

24°30.2 

356° 12.3 

-22°37.4 

326°32.9 

-21°30.3 

Gienah 

175°47.9 

i 7oon a o 

-17°39.0 

3 

273°36.8 

250°01.7 

8°04.1 

187° 10.4 

24°30.3 

11°15.0 

-22°37.4 

341°35.4 

-21°30.3 

Acrux 

1/8 U4.3 

-63° 12.5 

4 

288°39.3 

265°01.3 

8°05.2 

202 ° 11.1 

24°30.3 

26° 17.7 

-22°37.4 

356° 37.9 

-21°30.3 

Gacrux 

171°56.0 

-57° 13.4 

5 

303°41.7 

280°01.0 

8°06.4 

217° 11.8 

24°30.4 

41°20.4 

-22°37.4 

11°40.4 

-21°30.3 

Alioth 

166° 16.7 

55°51.5 

6 

318°44.2 

295°00.6 

8°07.5 

232° 12.5 

24°30.4 

56°23.1 

-22°37.4 

26°43.0 

-21°30.3 

Spica 

158°26.7 

1rnOrrO 

-11°15.7 

iinOio a 

7 

333°46.7 

310°00.2 

8°08.6 

247° 13.1 

24°30.4 

71°25.8 

-22°37.4 

41°45.5 

-21°30.3 

Alcaid 

152 55.3 

49 13.2 

8 

348°49.1 

324° 59.8 

8°09.7 

262° 13.8 

24°30.5 

86°28.5 

-22°37.4 

56°48.0 

-21°30.3 

Hadar 

148°41.6 

1 A O O AO IT 

-60°27.9 

aaO A“7 A 

9 

3°51.6 

339°59.4 

8 ° 10.8 

277° 14.5 

24°30.5 

101°31.2 

-22°37.3 

71°50.5 

-21°30.3 

Menkent 

148 02.5 

-36 27.9 

iaOACO 

10 

18°54.1 

354°59.0 

8 ° 12.0 

292° 15.2 

24°30.6 

116°33.9 

-22°37.3 

86°53.0 

-21°30.3 

Arcturus 

145°51.6 

19 U5.3 

11 

33°56.5 

9°58.7 

8°13.1 

307° 15.9 

24°30.6 

131°36.6 

-22°37.3 

101°55.5 

-21°30.4 

Rigil Kent. 

139°45.6 

-60° 54.8 

12 

48°59.0 

24°58.3 

8 ° 14.2 

322° 16.6 

24°30.7 

146°39.3 

-22°37.3 

116°58.0 

-21°30.4 

Zubenelg. 

137°00.6 

-16°07.2 

13 

64°01.5 

39°57.9 

8°15.3 

337° 17.3 

24°30.7 

161°42.0 

-22°37.3 

132°00.5 

-21°30.4 

Kochab 

137°18.9 

1 AaO A-7 O 

74° 04.7 

AC O A A 1 

14 

79°03.9 

54°57.5 

8°16.4 

352° 17.9 

24°30.8 

176°44.7 

-22°37.3 

147° 03.1 

-21°30.4 

Alphecca 

126 07.3 

i i no m a 

26 39.1 

acOaoo 

15 

94°06.4 

69°57.1 

8°17.6 

7° 18.6 

24°30.8 

191°47.4 

-22°37.3 

162°05.6 

-21°30.4 

Antares 

112 21 .U 

-26 28.3 

16 

109°08.8 

84°56.7 

8°18.7 

22° 19.3 

24°30.8 

206°50.1 

-22°37.3 

177°08.1 

-21°30.4 

Atria 

107° 18.7 

i nno a" 7 c 

-69°03.5 

1 C O A A O 

17 

124° 11.3 

99°56.3 

8°19.8 

37° 20.0 

24°30.9 

221°52.8 

-22°37.3 

192° 10.6 

-21°30.4 

Sa bi k 

102 U /.6 

-15 44.8 

o “7 o AC O 

18 

139° 13.8 

114°56.0 

8°20.9 

52°20.7 

24°30.9 

236°55.5 

-22°37.3 

207° 13.1 

-21°30.4 

Shaula 

96°16.1 

r~ O A A IT 

-37 06.8 

1 A O A A O 

19 

154° 16.2 

129°55.6 

8 ° 22.0 

67°21.4 

24°31.0 

251°58.2 

-22°37.3 

222° 15.6 

-21°30.4 

Rasalhague 

96 02.5 

nnO /io n 

12 32.8 

20 

169° 18.7 

144° 55.2 

8°23.2 

82°22.0 

24°31.0 

267°00.9 

-22°37.2 

237°18.1 

-21°30.4 

Eta min 

90 43.9 

51°29.1 

21 

184°21.2 

159°54.8 

8°24.3 

97° 22.7 

24°31.1 

282°03.6 

-22°37.2 

252°20.6 

-21°30.4 

Kaus Aust. 

83°38.2 

onOoc a 

-34°22.3 

OOO47 A 

22 

199°23.6 

174° 54.4 

8°25.4 

112°23.4 

24°31.1 

297°06.3 

-22°37.2 

267°23.2 

-21°30.5 

Vega 

80 36.U 

38 4/.9 

23 

214°26.1 

189°54.0 

8°26.5 

127°24.1 

24°31.1 

312°09.1 

-22°37.2 

282°25.7 

-21°30.5 

Nunki 

Altair 

75°53.1 

62°04.3 

-26° 16.2 
8°55.1 

Mer. 

pass.:8:44: 

v-0.4 dl.l 

m-3.8 

v0.7 dO.O ml.7 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 

Peacock 

53°12.8 

-56°40.1 





















Deneb 

49°28.7 

45°20.7 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.2 

9°57.7 

0 

229"28.6 

204 u 53.6 

8 U 27.6 

142 u 24.8 

24 u 31.2 

327 u 11.8 

-22 u 37.2 

297 u 28.2 

-21 u 30.5 

Alnair 

27°38.8 

-46°51.9 

1 

244°31.0 

219°53.2 

8°28.7 

157° 25.5 

24°31.2 

342° 14.5 

-22°37.2 

312°30.7 

-21°30.5 

Fomalhaut 

15°19.8 

-29°31.2 

2 

259°33.5 

234°52.9 

8°29.8 

172°26.2 

24°31.3 

357° 17.2 

-22°37.2 

327°33.2 

-21°30.5 

Scheat 

13°49.7 

28°11.0 

3 

274°35.9 

249° 52.5 

8°31.0 

187° 26.8 

24°31.3 

12°19.9 

-22°37.2 

342°35.7 

-21°30.5 

Markab 

13°34.5 

15°18.3 

4 

289°38.4 

264°52.1 

8°32.1 

202°27.5 

24°31.3 

27°22.6 

-22°37.2 

357°38.3 

-21°30.5 

2019/5/1 

SHA 

Mer.pass 

5 

304° 40.9 

279°51.7 

8°33.2 

217° 28.2 

24°31.4 

42°25.3 

-22°37.1 

12°40.8 

-21°30.5 


337°417 

10:19 

6 

319° 43.3 

294°51.3 

8°34.3 

232°28.9 

24°31.4 

57°28.0 

-22°37.1 

27°43.3 

-21°30.5 

Mars 

274°21.6 

14:32 

7 

334° 45.8 

309°50.9 

8°35.4 

247° 29.6 

24°31.5 

72°30.7 

-22°37.1 

42°45.8 

-21°30.5 

J u piter 

97°31.8 

02:19 

8 

349° 48.3 

324° 50.5 

8°36.5 

262°30.3 

24°31.5 

87°33.4 

-22°37.1 

57°48.3 

-21°30.5 

Saturn 

67°57.4 

04:17 

9 

4°50.7 

339°50.1 

8°37.6 

277°31.0 

24°31.5 

102°36.1 

-22°37.1 

72°50.8 

-21°30.6 




10 

19°53.2 

354°49.7 

8°38.8 

292°31.6 

24°31.6 

117°38.9 

-22°37.1 

87° 53.4 

-21°30.6 

2019/5/1 

SHA 

Mer.pass 

11 

34°55.7 

9°49.3 

8°39.9 

307° 32.3 

24°31.6 

132°41.6 

-22°37.1 

102°55.9 

-21°30.6 

Venus 

336°33.5 

10:20 

12 

49°58.1 

24°48.9 

8°41.0 

322°33.0 

24°31.6 

147°44.3 

-22°37.1 

117° 58.4 

-21°30.6 

Mars 

273°38.9 

14:31 

13 

65°00.6 

39°48.6 

8°42.1 

337° 33.7 

24°31.7 

162°47.0 

-22°37.1 

133°00.9 

-21°30.6 

Jupiter 

97° 37.4 

02:15 

14 

80° 03.1 

54°48.2 

8°43.2 

352°34.4 

24°31.7 

177°49.7 

-22°37.1 

148° 03.4 

-21°30.6 

Saturn 

67°58.5 

04:13 

15 

95°05.5 

69°47.8 

8°44.3 

7° 35.1 

24°31.8 

192°52.4 

-22°37.0 

163°05.9 

-21°30.6 

2019/5/1 

SHA 

Mer.pass 

16 

110°08.0 

84°47.4 

8°45.4 

22°35.8 

24°31.8 

207°55.1 

-22°37.0 

178°08.5 

-21°30.6 

Venus 

335° 25.1 

10:21 

17 

125°10.4 

99°47.0 

8°46.5 

37° 36.4 

24°31.8 

222°57.8 

-22°37.0 

193°11.0 

-21°30.6 

Mars 

272°56.2 

14:30 

18 

140° 12.9 

114°46.6 

8°47.6 

52°37.1 

24°31.9 

238°00.5 

-22°37.0 

208° 13.5 

-21°30.6 

Jupiter 

97°43.2 

02:11 

19 

155°15.4 

129°46.2 

8°48.8 

67°37.8 

24°31.9 

253°03.3 

-22°37.0 

223°16.0 

-21°30.7 

Saturn 

67°59.6 

04:09 

20 

170° 17.8 

144°45.8 

8°49.9 

82°38.5 

24°31.9 

268°06.0 

-22°37.0 

238°18.5 

-21°30.7 

1 Horizontal oaralax 


21 

185°20.3 

159°45.4 

8°51.0 

97°39.2 

24°32.0 

283°08.7 

-22°37.0 

253°21.0 

-21°30.7 


r 

Venus; 

0.1 

22 

200 ° 22.8 

174°45.0 

8°52.1 

112°39.9 

24°32.0 

298° 11.4 

-22°37.0 

268°23.6 

-21°30.7 


Mars: 

0.1 

23 

215°25.2 

189°44.6 

8°53.2 

127°40.6 

24°32.0 

313°14.1 

-22°37.0 

283°26.1 

-21°30.7 




Mer. 

pass.:8:40: 

< 

o 

Q- 

m-3.8 

v0.7 dO.O ml.7 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 
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2019 May 10 to May. 12 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight j 

0 

180“53.2 

17“ 29.2 

113“20.7 

6.0 

21“51.0 

-2.6 

58.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°53.2 

17°29.9 

127°45.8 

6.0 

21°48.3 

-2.7 

58.8 

72 







2 

210°53.2 

17° 30.6 

142° 10.8 

6.0 

21°45.5 

-2.9 

58.8 

70 



01:26 

22:34 



3 

225°53.2 

17°31.2 

156°35.8 

6.0 

21°42.5 

-3.0 

58.8 

68 



02:10 

21:47 



4 

240°53.3 

17°31.9 

171°00.9 

6.1 

21°39.4 

-3.2 

58.8 

66 


00:31 

02:39 

21:16 



5 

255°53.3 

17°32.5 

185°26.0 

6.1 

21°36.2 

-3.3 

58.8 

64 


01:36 

03:01 

20:54 

22:22 


6 

270°53.3 

17°33.2 

199°51.1 

6.1 

21°32.8 

-3.4 

58.8 

62 


02:09 

03:19 

20:36 

21:47 


7 

285°53.3 

17°33.8 

214°16.2 

6.1 

21°29.3 

-3.6 

58.8 

60 

00:27 

02:33 

03:33 

20:22 

21:22 


8 

300°53.3 

17°34.5 

228°41.3 

6.1 

21°25.6 

-3.7 

58.9 

58 

01:26 

02:52 

03:45 

20:09 

21:03 

22:31 

9 

315°53.4 

17°35.2 

243°06.4 

6.1 

21°21.9 

-3.9 

58.9 

56 

01:57 

03:08 

03:56 

19:58 

20:47 

21:59 

10 

330°53.4 

17° 35.8 

257°31.6 

6.2 

21° 17.9 

-4.0 

58.9 

54 

02:19 

03:21 

04:05 

19:49 

20:34 

21:36 

11 

345°53.4 

17° 36.5 

271°56.7 

6.2 

21°13.9 

-4.1 

58.9 

52 

02:37 

03:32 

04:13 

19:41 

20:22 

21:18 

12 

0°53.4 

17°37.1 

286°21.9 

6.2 

21°09.6 

-4.3 

58.9 

50 

02:52 

03:42 

04:21 

19:33 

20:12 

21:03 

13 

15°53.5 

17°37.8 

300°47.1 

6.2 

21°05.3 

-4.4 

58.9 

45 

03:20 

04:03 

04:36 

19:17 

19:51 

20:34 

14 

30°53.5 

17°38.4 

315°12.4 

6.3 

21 °00.8 

-4.6 

58.9 

40 

03:42 

04:19 

04:49 

19:04 

19:35 

20:12 

15 

45°53.5 

17°39.1 

329°37.7 

6.3 

20°56.2 

-4.7 

58.9 

35 

03:59 

04:32 

05:00 

18:53 

19:21 

19:55 

16 

60°53.5 

17°39.7 

344°03.0 

6.3 

20°51.4 

-4.8 

58.9 

30 

04:13 

04:44 

05:10 

18:44 

19:10 

19:41 

17 

75°53.6 

17°40.4 

358°28.3 

6.3 

20°46.6 

-5.0 

59.0 

20 

04:35 

05:02 

05:26 

18:27 

18:51 

19:18 

18 

90°53.6 

17°41.0 

12°53.6 

6.4 

20°41.5 

-5.1 

59.0 

10 

04:52 

05:18 

05:40 

18:13 

18:35 

19:01 

19 

105°53.6 

17°41.7 

27° 19.0 

6.4 

20°36.4 

-5.2 

59.0 

0 

05:06 

05:31 

05:53 

17:60 

18:22 

18:47 

20 

120°53.6 

17°42.3 

41°44.4 

6.4 

20°31.1 

-5.4 

59.0 

-10 

05:18 

05:44 

06:06 

17:47 

18:09 

18:34 

21 

135°53.6 

17°43.0 

56°09.9 

6.5 

20°25.7 

-5.5 

59.0 

-20 

05:30 

05:56 

06:20 

17:33 

17:56 

18:23 

22 

150°53.7 

17°43.6 

70°35.3 

6.5 

20 °20.1 

-5.6 

59.0 

-30 

05:41 

06:10 

06:35 

17:17 

17:43 

18:11 

23 

165°53.7 

17°44.3 

85°00.8 

6.5 

20° 14.4 

-5.8 

59.0 

-35 

05:47 

06:17 

06:44 

17:08 

17:35 

18:06 


SD.—15.8 

Q_ 

II 

O 

S.D.=16.0 

-40 

05:53 

06:25 

06:54 

16:58 

17:27 

17:59 


-45 

05:59 

06:35 

07:06 

16:46 

17:18 

17:53 


GHA 


GHA 



d 

HP 

-50 

06:06 

06:45 

07:21 

16:32 

17:07 

17:46 
















0 

180°53.7 

17°44.9 

99°26.4 

6.6 

20°08.6 

-5.9 

59.0 








1 

195°53.7 

17°45.6 

113°52.0 

6.6 

20 °02.6 

-6.0 

59.0 

-54 

06:13 

06:56 

07:35 

16:17 

16:56 

17:39 

2 

210°53.7 

17° 46.2 

128° 17.6 

6.6 

19°56.6 

-6.1 

59.1 

-56 

06:16 

07:02 

07:43 

16:09 

16:51 

17:36 

3 

225°53.8 

17° 46.9 

142°43.2 

6.7 

19°50.4 

-6.3 

59.1 

-58 

06:20 

07:08 

07:53 

15:59 

16:44 

17:32 

4 

240°53.8 

17°47.5 

157°08.9 

6.7 

19°44.0 

-6.4 

59.1 

-60 

06:24 

07:15 

08:04 

15:48 

16:37 

17:28 

5 

255°53.8 

17°48.2 

171°34.6 

6.7 

19°37.6 

-6.5 

59.1 








6 

270°53.8 

17°48.8 

186°00.4 

6.8 

19°31.0 

-6.6 

59.1 



Moonrise 



Moonset 


7 

285°53.8 

17°49.5 

200°26.2 

6.8 

19°24.3 

-6.8 

59.1 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

300°53.9 

17° 50.1 

214°52.0 

6.9 

19° 17.4 

-6.9 

59.1 

72 



08:35 



04:45 

9 

315°53.9 

17° 50.8 

229° 17.9 

6.9 

19° 10.5 

-7.0 

59.1 

70 


06:41 

09:16 


04:40 

04:02 

10 

330°53.9 

17°51.4 

243°43.8 

6.9 

19°03.4 

-7.1 

59.1 

68 

05:35 

07:42 

09:44 

03:45 

03:38 

03:33 

11 

345°53.9 

17°52.0 

258°09.8 

7.0 

18°56.2 

-7.3 

59.1 

66 

06:36 

08:17 

10:05 

02:44 

03:03 

03:11 

12 

0°53.9 

17°52.7 

272°35.8 

7.0 

18°48.9 

-7.4 

59.1 

64 

07:11 

08:42 

10:22 

02:09 

02:38 

02:54 

13 

15°53.9 

17°53.3 

287°01.9 

7.1 

18°41.4 

-7.5 

59.2 

62 

07:36 

09:01 

10:35 

01:43 

02:17 

02:39 

14 

30°54.0 

17° 54.0 

301°28.0 

7.1 

18°33.9 

-7.6 

59.2 

60 

07:55 

09:17 

10:47 

01:23 

02:01 

02:27 

15 

45°54.0 

17° 54.6 

315°54.1 

7.2 

18°26.2 

-7.7 

59.2 

58 

08:12 

09:31 

10:57 

01:07 

01:47 

02:16 

16 

60°54.0 

17°55.2 

330°20.3 

7.2 

18° 18.4 

-7.9 

59.2 

56 

08:26 

09:42 

11:05 

00:53 

01:35 

02:07 

17 

75°54.0 

17°55.9 

344°46.5 

7.3 

18°10.5 

-8.0 

59.2 

54 

08:37 

09:52 

11:13 

00:41 

01:25 

01:59 

18 

90°54.0 

17°56.5 

359°12.8 

7.3 

18°02.5 

-8.1 

59.2 

52 

08:48 

10:01 

11:20 

00:30 

01:15 

01:51 

19 

105°54.0 

17°57.2 

13°39.1 

7.3 

17°54.3 

-8.2 

59.2 

50 

08:57 

10:09 

11:26 

00:20 

01:07 

01:45 

20 

120°54.1 

17°57.8 

28°05.5 

7.4 

17°46.1 

-8.3 

59.2 

45 

09:17 

10:26 

11:39 

00:00 

00:49 

01:30 

21 

135°54.1 

17°58.4 

42°31.9 

7.4 

17°37.7 

-8.4 

59.2 

40 

09:33 

10:40 

11:50 


00:34 

01:18 

22 

150°54.1 

17° 59.1 

56°58.3 

7.5 

17°29.2 

-8.5 

59.2 

35 

09:47 

10:52 

11:60 


00:22 

01:08 

23 

165°54.1 

17°59.7 

71°24.9 

7.5 

17°20.6 

-8.6 

59.2 

30 

09:59 

11:02 

12:08 


00:11 

00:59 


SD. —15.8 

Q. 

II 

O 

CTi 

S.D.=16.1 

20 

10:19 

11:20 

12:22 

23:52 


00:43 


10 

10:36 

11:36 

12:34 

23:36 


00:29 


GHA 


GHA 



d 

HP 


10:53 

11:50 



- - - 

















0 

180“ 54.1 

18“00.3 

85“51.4 

7.6 

17“11.9 

-8.8 

59.2 

-20 

11:26 

12:19 

13:09 

22:48 

23:50 


1 

195° 54.1 

18° 01.0 

100 ° 18.0 

7.6 

17°03.1 

-8.9 

59.3 








2 

210°54.1 

18°01.6 

114° 44.7 

7.7 

16°54.2 

-9.0 

59.3 

-30 

11:46 

12:37 

13:23 

22:29 

23:34 


3 

225°54.2 

18°02.3 

129°11.4 

7.7 

16°45.2 

-9.1 

59.3 

-35 

11:58 

12:47 

13:31 

22:17 

23:24 










-40 

12:12 

12:59 

13:40 

22:05 

23:13 


4 

240°54.2 

18°02.9 

143°38.1 

7.8 

16°36.1 

-9.2 

59.3 

-45 

12-27 

1312 

1350 

21-49 

23 01 


5 

255°54.2 

18°03.5 

158°04.9 

7.8 

16°26.8 

-9.3 

59.3 

-50 

1247 

1329 

1403 

2130 

22-45 


6 

270°54.2 

18°04.2 

172°31.7 

7.9 

16°17.5 

-9.4 

59.3 








7 

285°54.2 

18°04.8 

186°58.6 

7.9 

16°08.1 

-9.5 

59.3 

-52 

12:56 

13:37 

14:09 

21:21 

22:38 

23:58 

8 

300°54.2 

18°05.4 

201°25.6 

8.0 

15°58.6 

-9.6 

59.3 

-54 

13:07 

13:45 

14:15 

21:11 

22:30 

23:52 










13:18 


14:23 

20:60 

22:21 

23:46 

9 

315°54.2 

18°06.0 

215°52.6 

8.0 

15°48.9 

-9.7 

59.3 

-58 

13:32 

14:06 

14:31 

20:47 

22:10 

23:38 

10 

330°54.2 

18° 06.7 

230“ 19.6 

8.1 

15°39.2 

-9.8 

59.3 








11 

345°54.3 

18°07.3 

244°46.7 

8.1 

15°29.4 

-9.9 

59.3 

-60 

13:47 

14:18 

14:40 

20:31 

21:58 

23:30 

12 

0°54.3 

18°07.9 

259°13.8 

8.2 

15° 19.5 

-10.0 

59.3 








13 

15°54.3 

18°08.6 

273°41.0 

8.2 

15°09.4 

-10.1 

59.3 



Sun 



Moon 


14 

30°54.3 

18°09.2 

288°08.3 

8.3 

14°59.3 

-10.2 

59.3 

Day 

Eqn. 

ot 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

45°54.3 

18°09.8 

302°35.6 

8.3 

14° 49.1 

-10.2 

59.3 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°54.3 

18° 10.4 

317°02.9 

8.4 

14°38.8 

-10.3 

59.3 

10 

03:33 

03:34 

11:56 

17:06 

04:37 

6(33%) 

17 

75°54.3 

18° 11.1 

331°30.3 

8.4 

14°28.5 

-10.4 

59.3 

11 

03:35 

03:36 

11:56 

18:03 

05:35 

7(44%) 

18 

90°54.3 

18° 11.7 

345° 57.7 

8.5 

14° 18.0 

-10.5 

59.4 

12 

03:36 

03:37 

11:56 

18:58 

06:31 

8(55%) 

19 

105°54.3 

18° 12.3 

0°25.2 

8.5 

14°07.4 

-10.6 

59.4 








20 

120°54.4 

18° 13.0 

14°52.7 

8.6 

13°56.8 

-10.7 

59.4 








21 

135°54.4 

18° 13.6 

29°20.3 

8.6 

13°46.1 

-10.8 

59.4 








22 

150°54.4 

18° 14.2 

43°47.9 

8.6 

13°35.3 

-10.9 

59.4 








23 

165°54.4 

18° 14.8 

58°15.6 

8.7 

13°24.4 

-10.9 

59.4 









SD.—15.8 

Q. 

II 

O 

S.D.=16.2 
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May 13, 14 ,15 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter Saturn Stars 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

230°27.7 

204°44.2 

8°54.3 

142°41.2 

24°32.1 

328°16.8 

-22°37.0 

298°28.6 

-21°30.7 

Alpheratz 

357°39.6 

29°11.5 

1 

245°30.2 

219°43.8 

8°55.4 

157°41.9 

24°32.1 

343° 19.5 

-22°36.9 

313°31.1 

-21°30.7 

Ankaa 

353°12.0 

-42° 12.1 

2 

260°32.6 

234°43.4 

8°56.5 

172°42.6 

24°32.1 

358°22.3 

-22°36.9 

328°33.6 

-21°30.7 

Schedar 

349° 36.4 

56°38.2 

3 

275°35.1 

249°43.0 

8°57.6 

187°43.3 

24°32.2 

13°25.0 

-22°36.9 

343°36.2 

-21°30.7 

Diphda 

348°52.0 

-17°53.0 

4 

290°37.6 

264°42.6 

8°58.7 

202°44.0 

24°32.2 

28°27.7 

-22°36.9 

358°38.7 

-21°30.7 

Achernar 

335°24.3 

-57°08.4 

5 

305°40.0 

279°42.2 

8°59.8 

217°44.7 

24°32.2 

43°30.4 

-22°36.9 

13°41.2 

-21°30.8 

Hamal 

327°56.6 

23°33.0 

6 

320°42.5 

294°41.8 

9°00.9 

232°45.4 

24°32.2 

58°33.1 

-22°36.9 

28°43.7 

-21°30.8 

Polaris 

316°29.5 

89°20.6 

7 

335°44.9 

309°41.5 

9°02.1 

247°46.0 

24°32.3 

73°35.8 

-22°36.9 

43°46.2 

-21°30.8 

Akamar 

315°15.7 

-40° 13.8 

8 

350°47.4 

324°41.1 

9°03.2 

262°46.7 

24°32.3 

88°38.5 

-22°36.9 

58°48.8 

-21°30.8 

Menkar 

314°11.2 

4°09.7 

9 

5°49.9 

339°40.7 

9°04.3 

277°47.4 

24°32.3 

103°41.3 

-22°36.9 

73°51.3 

-21°30.8 

Mirfak 

308° 35.1 

49°55.5 

10 

20°52.3 

354° 40.3 

9°05.4 

292°48.1 

24° 32.4 

118°44.0 

-22°36.8 

88°53.8 

-21°30.8 

Aldebaran 

290° 45.1 

16°32.7 

11 

35°54.8 

9°39.9 

9°06.5 

307°48.8 

24°32.4 

133°46.7 

-22°36.8 

103°56.3 

-21°30.8 

Rigel 

281°08.5 

- 8 ° 11.0 

12 

50°57.3 

24°39.5 

9°07.6 

322°49.5 

24° 32.4 

148°49.4 

-22°36.8 

118°58.8 

-21°30.8 

Capella 

280°29.0 

46°01.0 

13 

65°59.7 

39°39.1 

9°08.7 

337°50.2 

24°32.4 

163°52.1 

-22°36.8 

134°01.4 

-21°30.8 

Bellatrix 

278°28.0 

6 ° 21.8 

14 

81°02.2 

54°38.7 

9°09.8 

352°50.9 

24°32.5 

178°54.8 

-22°36.8 

149°03.9 

-21°30.8 

Elnath 

278°07.9 

28°37.3 

15 

96°04.7 

69°38.3 

9°10.9 

7°51.5 

24°32.5 

193°57.6 

-22°36.8 

164°06.4 

-21°30.9 

Alnilam 

275°42.6 

- 1 ° 11.6 

16 

111°07.1 

84° 37.9 

9°12.0 

22°52.2 

24°32.5 

209°00.3 

-22°36.8 

179°08.9 

-21°30.9 

Betelgeuse 

270°57.2 

7°24.4 

17 

126°09.6 

99°37.5 

9°13.1 

37°52.9 

24°32.6 

224°03.0 

-22°36.8 

194° 11.4 

-21°30.9 

Canopus 

263° 54.8 

-52°42.7 

18 

141°12.0 

114°37.1 

9°14.2 

52°53.6 

24°32.6 

239°05.7 

-22°36.8 

209° 14.0 

-21°30.9 

Sirius 

258°30.3 

-16°44.6 

19 

156°14.5 

129°36.7 

9°15.3 

67°54.3 

24°32.6 

254°08.4 

-22°36.8 

224° 16.5 

-21°30.9 

Adara 

255°09.6 

-29°00.2 

20 

171°17.0 

144° 36.3 

9°16.4 

82°55.0 

24°32.6 

269°11.2 

-22°36.7 

239° 19.0 

-21°30.9 

Procyon 

244° 55.6 

5°10.5 

21 

186°19.4 

159°35.9 

9°17.5 

97°55.7 

24°32.7 

284° 13.9 

-22°36.7 

254°21.5 

-21°30.9 

Pollux 

243°22.9 

27°58.8 

22 

201°21.9 

174°35.5 

9°18.6 

112°56.3 

24°32.7 

299°16.6 

-22°36.7 

269°24.1 

-21°30.9 

Avior 

234° 16.6 

-59°34.6 

23 

216°24.4 

189°35.1 

9°19.7 

127°57.0 

24°32.7 

314°19.3 

-22°36.7 

284°26.6 

-21°30.9 

Suhail 

222°49.6 

-43°30.9 

Mer.pass.:8:36: 

v-0.4 dl.l 

m-3.8 

v0.7 dO.O ml.7 | 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°39.0 

-69°48.1 


Alphard 

217°52.2 

-8°44.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











n i iKKo 


C1°OQ 1 

0 

231 u 26.8 

204 u 34.7 

9 U 20.8 

142 u 57.7 

24 u 32.7 

329 u 22.0 

-22 u 36.7 

299 u 29.1 

-21 u 30.9 

uuDne 

±yo ‘HJ.D 

ionOon o 

oi oy.± 

1 A O A "7 A 

1 

246°29.3 

219°34.3 

9°21.9 

157°58.4 

24°32.8 

344 0 24.8 

-22°36.7 

314°31.6 

-21°31.0 

Denebola 

182 2y.3 

14 2/.y 

2 

261°31.8 

234° 33.9 

9°23.0 

172°59.1 

24°32.8 

359°27.5 

-22°36.7 

329°34.2 

-21°31.0 

Gienah 

175°47.9 

i 7oon a o 

-17°39.0 

3 

276°34.2 

249° 33.4 

9°24.1 

187°59.8 

24°32.8 

14°30.2 

-22°36.7 

344°36.7 

-21°31.0 

Acrux 

1/8 U4.3 

-63° 12.5 

4 

291°36.7 

264° 33.0 

9°25.2 

203°00.5 

24°32.8 

29°32.9 

-22°36.7 

359°39.2 

-21°31.0 

Gacrux 

171°56.0 

-57° 13.4 

5 

306°39.2 

279°32.6 

9°26.3 

218°01.2 

24°32.8 

44°35.6 

-22°36.6 

14°41.7 

-21°31.0 

Alioth 

166° 16.7 

55°51.5 

6 

321°41.6 

294°32.2 

9°27.4 

233°01.8 

24°32.9 

59°38.4 

-22°36.6 

29°44.2 

-21°31.0 

Spica 

158°26.7 

1 rnOrrO 

-11°15.7 

A AO 1 A A 

7 

336°44.1 

309°31.8 

9°28.5 

248°02.5 

24°32.9 

74°41.1 

-22°36.6 

44°46.8 

-21°31.0 

Alcaid 

152 55.3 

49 13.2 

8 

351°46.5 

324°31.4 

9°29.6 

263°03.2 

24°32.9 

89°43.8 

-22°36.6 

59°49.3 

-21°31.0 

Hadar 

148°41.6 

1 A O O AO IT 

-60°28.0 
aaO A”7 A 

9 

6°49.0 

339°31.0 

9°30.7 

278°03.9 

24°32.9 

104°46.5 

-22°36.6 

74°51.8 

-21°31.0 

Menkent 

148 02.5 

-36 27.9 

iaOA C O 

10 

21°51.5 

354° 30.6 

9°31.8 

293°04.6 

24°33.0 

119°49.3 

-22°36.6 

89°54.3 

-21°31.0 

Arcturus 

145°51.6 

19 U5.3 

11 

36°53.9 

9°30.2 

9°32.9 

308°05.3 

24°33.0 

134°52.0 

-22°36.6 

104°56.9 

-21°31.1 

Rigil Kent. 

139°45.6 

-60° 54.8 

12 

51°56.4 

24°29.8 

9°34.0 

323°06.0 

24°33.0 

149°54.7 

-22°36.6 

119°59.4 

-21°31.1 

Zubenelg. 

137°00.6 

-16°07.2 

13 

66°58.9 

39°29.4 

9°35.1 

338°06.6 

24°33.0 

164°57.4 

-22°36.6 

135°01.9 

-21°31.1 

Kochab 

137°18.9 

1 AaO A-7 O 

74° 04.7 

AcO-)A 1 

14 

82°01.3 

54°29.0 

9°36.2 

353°07.3 

24°33.0 

180°00.1 

-22°36.5 

150°04.4 

-21°31.1 

Alphecca 

126 07.3 

i i no m a 

26 39.1 

acOaoo 

15 

97°03.8 

69°28.6 

9°37.3 

8°08.0 

24°33.1 

195°02.9 

-22°36.5 

165°07.0 

-21°31.1 

Antares 

112 21.U 

-26 28.3 

16 

112°06.3 

84°28.2 

9°38.4 

23°08.7 

24°33.1 

210°05.6 

-22°36.5 

180°09.5 

-21°31.1 

Atria 

107° 18.7 

i nno a "7 c. 

-69°03.5 

irOi|/i O 

17 

127°08.7 

99°27.8 

9°39.5 

38°09.4 

24°33.1 

225°08.3 

-22°36.5 

195°12.0 

-21°31.1 

Sa bi k 

102 U/.6 

-15 44.8 

070 A fZ A 

18 

142°11.2 

114°27.4 

9°40.6 

53°10.1 

24°33.1 

240°11.0 

-22°36.5 

210° 14.6 

-21°31.1 

Shaula 

96°16.1 

r~ O A A IT 

-37 06.9 

1 A O A A O 

19 

157°13.7 

129°27.0 

9°41.7 

68 ° 10.8 

24°33.1 

255°13.8 

-22°36.5 

225°17.1 

-21°31.1 

Rasalhague 

96 02.5 

nnO ao o 

12 32.8 

20 

172°16.1 

144° 26.6 

9°42.7 

83°11.5 

24°33.1 

270° 16.5 

-22°36.5 

240° 19.6 

-21°31.2 

Eta min 

90 43.8 

51°29.1 

21 

187°18.6 

159°26.1 

9°43.8 

98°12.1 

24°33.2 

285°19.2 

-22°36.5 

255°22.1 

-21°31.2 

Kaus Aust. 

83°38.2 

onOoc a 

-34°22.3 

OOO 47 A 

22 

202 ° 21.0 

174° 25.7 

9°44.9 

113°12.8 

24°33.2 

300°21.9 

-22°36.5 

270°24.7 

-21°31.2 

Vega 

80 36.U 

38 4/.9 

23 

217°23.5 

189°25.3 

9°46.0 

128° 13.5 

24°33.2 

315°24.7 

-22°36.4 

285°27.2 

-21°31.2 

Nunki 

Altair 

75°53.1 

62°04.3 

-26° 16.2 
8°55.1 

Mer.pass.:8:32: 

v-0.4 dl.l 

m-3.8 

v0.7 dO.O ml.7 | 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 

Peacock 

53°12.8 

-56°40.1 





















Deneb 

49°28.6 

45°20.7 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.2 

9°57.7 

0 

232 u 26.0 

204 u 24.9 

9°47.1 

143 u 14.2 

24 u 33.2 

330°27.4 

-22°36.4 

300“29.7 

-21 u 31.2 

Alnair 

27°38.8 

-46°51.9 

1 

247°28.4 

219°24.5 

9°48.2 

158° 14.9 

24°33.2 

345°30.1 

-22°36.4 

315°32.2 

-21°31.2 

Fomalhaut 

15°19.8 

-29°31.2 

2 

262°30.9 

234° 24.1 

9°49.3 

173° 15.6 

24°33.2 

0°32.8 

-22°36.4 

330°34.8 

-21°31.2 

Scheat 

13°49.7 

28°11.0 

3 

277°33.4 

249° 23.7 

9°50.4 

188° 16.3 

24°33.3 

15°35.6 

-22°36.4 

345°37.3 

-21°31.2 

Markab 

13°34.5 

15°18.3 

4 

292°35.8 

264° 23.3 

9°51.5 

203° 17.0 

24°33.3 

30°38.3 

-22°36.4 

0°39.8 

-21°31.2 

2019/5/1 

SHA 

Mer.pass 

5 

307°38.3 

279°22.9 

9°52.6 

218°17.6 

24°33.3 

45°41.0 

-22°36.4 

15°42.3 

-21°31.3 

*— W J -Z) •J j X 

334°16 5 

10:21 

6 

322°40.8 

294°22.5 

9°53.7 

233° 18.3 

24°33.3 

60°43.8 

-22°36.4 

30°44.9 

-21°31.3 

Mars 

J J i J 

272° 13.6 

14:29 

7 

337°43.2 

309°22.0 

9°54.8 

248° 19.0 

24°33.3 

75°46.5 

-22°36.4 

45°47.4 

-21°31.3 

J u piter 

97°49.1 

02:06 

8 

352°45.7 

324°21.6 

9°55.8 

263° 19.7 

24°33.3 

90°49.2 

-22°36.3 

60°49.9 

-21°31.3 

Saturn 

68°00.9 

04:05 

9 

7°48.1 

339°21.2 

9° 56 9 

278°20.4 

24°33.3 

105°51.9 

-22°36.3 

75°52.5 

-21°31.3 




10 

22°50.6 

354°20.8 

9°58.0 

293°21.1 

24°33.4 

120°54.7 

-22°36.3 

90°55.0 

-21°31.3 

2019/5/1 

SHA 

Mer.pass 

11 

37°53.1 

9°20.4 

9°59.1 

308°21.8 

24°33.4 

135°57.4 

-22°36.3 

105°57.5 

-21°31.3 

Venus 

333°07.8 

10:22 

12 

52°55.5 

24° 20.0 

10 ° 00.2 

323°22.5 

24°33.4 

151°00.1 

-22°36.3 

121 ° 00.0 

-21°31.3 

Mars 

271°30.9 

14:27 

13 

67°58.0 

39° 19.6 

10°01.3 

338°23.1 

24°33.4 

166°02.8 

-22°36.3 

136°02.6 

-21°31.3 

Jupiter 

97°55.2 

02:02 

14 

83°00.5 

54° 19.2 

10°02.4 

353°23.8 

24°33.4 

181°05.6 

-22°36.3 

151°05.1 

-21°31.4 

Saturn 

68°02.3 

04:01 

15 

98°02.9 

69° 18.7 

10°03.5 

8°24.5 

24°33.4 

196°08.3 

-22°36.3 

166°07.6 

-21°31.4 

2019/5/1 

SHA 

Mer.pass 

16 

113°05.4 

84° 18.3 

10°04.5 

23°25.2 

24°33.4 

211 ° 11.0 

-22°36.3 

181°10.2 

-21°31.4 

Venus 

331°58.9 

10:23 

17 

128°07.9 

99° 17.9 

10°05.6 

38°25.9 

24°33.4 

226°13.8 

-22°36.2 

196° 12.7 

-21°31.4 

Mars 

270°48.2 

14:26 

18 

143°10.3 

114° 17.5 

10°06.7 

53°26.6 

24°33.4 

241°16.5 

-22°36.2 

211°15.2 

-21°31.4 

Jupiter 

98°01.4 

01:58 

19 

158°12.8 

129° 17.1 

10°07.8 

68°27.3 

24° 33.5 

256°19.2 

-22°36.2 

226° 17.8 

-21°31.4 

Saturn 

68°03.7 

03:57 

20 

173°15.3 

144° 16.7 

10°08.9 

83°28.0 

24°33.5 

271°22.0 

-22°36.2 

241°20.3 

-21°31.4 

1 Horizontal naralax 


21 

188°17.7 

159° 16.2 

10 ° 10.0 

98°28.6 

24°33.5 

286°24.7 

-22°36.2 

256°22.8 

-21°31.4 


r 

Venus; 

0.1 

22 

203°20.2 

174° 15.8 

10 ° 11.1 

113°29.3 

24°33.5 

301°27.4 

-22°36.2 

271°25.3 

-21°31.4 


Mars: 

0.1 

23 

218°22.6 

189° 15.4 

10 ° 12.1 

128°30.0 

24°33.5 

316°30.2 

-22°36.2 

286°27.9 

-21°31.5 




Mer.pass.:8:28: 

v-0.4 dl.l 

m-3.8 

v0.7 dO.O ml.7 | 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 





90 



2019 May 13 to May. 15 


_ Sun 

GHA 

180"54.4 
195°54.4 
210°54.4 
225°54.4 
240° 54.4 
255°54.4 
270°54.4 
285°54.4 
300°54.4 
315°54.5 
330°54.5 
345° 54.5 
0°54.5 
15°54.5 
30°54.5 
45°54.5 
60°54.5 
75°54.5 
90°54.5 
105°54.5 
120°54.5 
135°54.5 
150°54.5 
165°54.5 
SD.=15.8 


GHA 

72°43.3 
87°11.1 
101°38.9 
116°06.7 
130° 34.6 
145°02.6 
159°30.6 
173°58.6 
188°26.7 
202°54.8 
217°23.0 
231°51.2 
246° 19.4 
260° 47.7 
275°16.1 
289° 44.5 
304°12.9 
318°41.3 
333°09.8 
347°38.4 
2°07.0 
16°35.6 
31°04.2 
45°32.9 


Dec 

13°13.4 
13°02.3 
12°51.2 
12°40.0 
12°28.7 
12°17.3 
12°05.9 
11°54.4 
11°42.8 
11°31.2 
11°19.5 
11°07.7 
10°55.8 
10°43.9 
10°31.9 
10° 19.9 
10°07.8 
9°55.6 
9°43.4 
9°31.1 
9°18.8 
9°06.4 
8°54.0 
8°41.5 
i.D =16.2 


Twilight 

Naut. Civil 


Twilight 

Civil Naut. 


fue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180°54.5 

18°30.2 

60°01.6 

9.7 

8°29.0 

-12.6 

59.4 

1 

195°54.5 

18°30.8 

74°30.4 

9.8 

8 ° 16.4 

-12.6 

59.4 

2 

210°54.5 

18°31.5 

88°59.2 

9.8 

8°03.7 

-12.7 

59.4 

3 

225°54.5 

18°32.1 

103°28.0 

9.8 

7°51.0 

-12.7 

59.4 

4 

240° 54.5 

18°32.7 

117° 56.9 

9.9 

7°38.3 

-12.7 

59.4 

5 

255°54.5 

18°33.3 

132°25.8 

9.9 

7°25.5 

-12.8 

59.4 

6 

270°54.5 

18°33.9 

146°54.7 

9.9 

7°12.7 

-12.8 

59.4 

7 

285°54.5 

18°34.5 

161°23.7 

10.0 

6°59.9 

-12.9 

59.4 

8 

300°54.5 

18°35.1 

175°52.7 

10.0 

6 ° 47.0 

-12.9 

59.4 

9 

315°54.5 

18°35.7 

190°21.7 

10.0 

6°34.0 

-13.0 

59.4 

10 

330°54.5 

18°36.3 

204°50.7 

10.1 

6 °21.1 

-13.0 

59.4 

11 

345° 54.5 

18°36.9 

219° 19.8 

10.1 

6°08.1 

-13.0 

59.4 

12 

0°54.5 

18°37.5 

233°48.9 

10.1 

5°55.0 

-13.1 

59.4 

13 

15°54.5 

18°38.1 

248° 18.1 

10.1 

5°42.0 

-13.1 

59.4 

14 

30°54.5 

18°38.7 

262°47.2 

10.2 

5°28.9 

-13.1 

59.4 

15 

45°54.5 

18°39.3 

277° 16.4 

10.2 

5°15.7 

-13.1 

59.4 

16 

60°54.5 

18°39.9 

291°45.6 

10.2 

5°02.6 

-13.2 

59.4 

17 

75°54.5 

18°40.5 

306° 14.9 

10.2 

4° 49.4 

-13.2 

59.4 

18 

90°54.5 

18°41.1 

320° 44.1 

10.3 

4°36.2 

-13.2 

59.4 

19 

105°54.5 

18°41.7 

335°13.4 

10.3 

4°22.9 

-13.3 

59.4 

20 

120°54.5 

18°42.3 

349°42.7 

10.3 

4°09.6 

-13.3 

59.4 

21 

135°54.5 

18°42.9 

4°12.0 

10.3 

3°56.4 

-13.3 

59.4 

22 

150°54.5 

18°43.5 

18°41.4 

10.4 

3° 43.0 

-13.3 

59.4 

23 

165°54.5 

18°44.1 

33°10.7 

10.4 

3°29.7 

-13.3 

59.4 


SD. — 15.8 

Q. 

II 

O 

Ch 

S.D.—16.2 


GHA 

180°54.5 
195°54.5 
210°54.5 
225°54.5 
240° 54.5 
255°54.5 
270°54.5 
285°54.5 
300°54.5 
315°54.5 
330°54.5 
345° 54.5 
0°54.5 
15°54.5 
30°54.5 
45°54.5 
60°54.4 
75°54.4 
90°54.4 
105°54.4 
120°54.4 
135°54.4 
150°54.4 
165°54.4 
SD.=15.8 


GHA 

V 

Dec 

d 

HP 

47°40.1 

10.4 

3 U 16.4 

-13.4 

59.4 

62°09.5 

10.4 

3°03.0 

-13.4 

59.3 

76°38.9 

10.4 

2°49.6 

-13.4 

59.3 

91°08.4 

10.4 

2°36.2 

-13.4 

59.3 

105°37.8 

10.5 

2 °22.8 

-13.4 

59.3 

120°07.3 

10.5 

2°09.4 

-13.4 

59.3 

134°36.8 

10.5 

1°56.0 

-13.4 

59.3 

149°06.3 

10.5 

1°42.5 

-13.4 

59.3 

163°35.8 

10.5 

1°29.1 

-13.4 

59.3 

178°05.3 

10.5 

1°15.6 

-13.5 

59.3 

192°34.9 

10.5 

1 °02.2 

-13.5 

59.3 

207°04.4 

10.6 

0°48.7 

-13.5 

59.3 

221°34.0 

10.6 

0°35.3 

-13.5 

59.3 

236° 03.5 

10.6 

0 °21.8 

-13.5 

59.3 

250°33.1 

10.6 

0°08.3 

-13.5 

59.3 

265°02.7 

10.6 

-0°05.1 

-13.5 

59.2 

279°32.3 

10.6 

-0° 18.6 

-13.5 

59.2 

294°01.9 

10.6 

-0°32.0 

-13.4 

59.2 

308°31.5 

10.6 

-0°45.5 

-13.4 

59.2 

323°01.1 

10.6 

-0°58.9 

-13.4 

59.2 

337°30.7 

10.6 

-1°12.3 

-13.4 

59.2 

352°00.3 

10.6 

-1°25.8 

-13.4 

59.2 

6°29.9 

10.6 

-1°39.2 

-13.4 

59.2 

20°59.5 

10.6 

-1°52.6 

-13.4 

59.2 


Lat. 

Mon 

Moonrise 

Tue 

Wed 

Mon 

Moonset 

Tue 

Wed 

72 

11:07 

13:19 

15:25 

04:07 

03:44 

03:25 

70 

11:26 

13:27 

15:24 

03:45 

03:33 

03:22 

68 

11:41 

13:34 

15:24 

03:29 

03:24 

03:20 

66 

11:53 

13:39 

15:24 

03:15 

03:17 

03:17 

64 

12:03 

13:44 

15:23 

03:04 

03:10 

03:16 

62 

12:12 

13:48 

15:23 

02:54 

03:05 

03:14 

60 

12:19 

13:51 

15:23 

02:46 

03:00 

03:12 

58 

12:25 

13:54 

15:23 

02:38 

02:56 

03:11 

56 

12:31 

13:57 

15:23 

02:32 

02:52 

03:10 

54 

12:36 

13:60 

15:23 

02:26 

02:49 

03:09 

52 

12:41 

14:02 

15:22 

02:21 

02:46 

03:08 

50 

12:45 

14:04 

15:22 

02:16 

02:43 

03:07 

45 

12:54 

14:08 

15:22 

02:05 

02:36 

03:05 

40 

13:01 

14:12 

15:22 

01:57 

02:31 

03:03 

35 

13:07 

14:15 

15:22 

01:49 

02:27 

03:02 

30 

13:13 

14:18 

15:22 

01:42 

02:23 

03:01 

20 

13:23 

14:22 

15:21 

01:31 

02:16 

02:59 

10 

13:31 

14:27 

15:21 

01:21 

02:09 

02:57 

0 

13:39 

14:31 

15:21 

01:11 

02:04 

02:55 

-10 

13:47 

14:34 

15:21 

01:01 

01:58 

02:53 

-20 

13:55 

14:39 

15:21 

00:51 

01:51 

02:51 

-30 

14:04 

14:43 

15:21 

00:39 

01:44 

02:48 

-35 

14:10 

14:46 

15:21 

00:32 

01:40 

02:47 

-40 

14:16 

14:49 

15:21 

00:24 

01:35 

02:45 

-45 

14:23 

14:53 

15:21 

00:15 

01:29 

02:43 

-50 

14:32 

14:57 

15:21 

00:03 

01:22 

02:41 

-52 

14:36 

14:59 

15:21 


01:19 

02:40 

-54 

14:40 

15:01 

15:21 


01:16 

02:39 

-56 

14:45 

15:03 

15:21 


01:12 

02:38 

-58 

14:50 

15:06 

15:21 


01:07 

02:36 

-60 

14:56 

15:09 

15:21 


01:03 

02:35 




Sun 



Moon 


Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 


00 h 

12 h 

Pass 

Upper 

Lower 


13 

03:38 

03:38 

11:56 

19:51 

07:24 

9(67%) 

14 

03:38 

03:38 

11:56 

20:42 

08:17 

10(77%) 

15 

03:38 

03:38 

11:56 

21:33 

09:07 

11 (86%) 




May 16, 17 ,18 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

233°25.1 

204° 15.0 

10°13.2 

143° 30.7 

24°33.5 

331°32.9 

-22°36.2 

301°30.4 

-21°31.5 

Alpheratz 

357°39.6 

29°11.5 

1 

248° 27.6 

219° 14.6 

10° 14.3 

158°31.4 

24°33.5 

346°35.6 

-22°36.2 

316°32.9 

-21°31.5 

Ankaa 

353° 12.0 

-42° 12.1 

2 

263°30.0 

234° 14.2 

10° 15.4 

173° 32.1 

24°33.5 

1°38.3 

-22°36.1 

331°35.5 

-21°31.5 

Schedar 

349°36.4 

56°38.2 

3 

278° 32.5 

249° 13.7 

10°16.5 

188°32.8 

24°33.5 

16°41.1 

-22°36.1 

346°38.0 

-21°31.5 

Diphda 

348°52.0 

-17°53.0 

4 

293°35.0 

264° 13.3 

10° 17.6 

203°33.5 

24°33.5 

31°43.8 

-22°36.1 

1°40.5 

-21°31.5 

Achernar 

335°24.3 

-57°08.3 

5 

308° 37.4 

279° 12.9 

10°18.6 

218°34.2 

24°33.5 

46°46.5 

-22°36.1 

16°43.1 

-21°31.5 

Hamal 

327°56.6 

23°33.0 

6 

323°39.9 

294° 12.5 

10°19.7 

233°34.8 

24°33.5 

61°49.3 

-22°36.1 

31°45.6 

-21°31.5 

Polaris 

316°29.2 

89°20.5 

7 

338°42.4 

309° 12.1 

10°20.8 

248°35.5 

24°33.5 

76°52.0 

-22°36.1 

46°48.1 

-21°31.5 

Akamar 

315°15.7 

-40° 13.8 

8 

353°44.8 

324°11.6 

10°21.9 

263°36.2 

24°33.5 

91°54.7 

-22°36.1 

61°50.7 

-21°31.6 

Menkar 

314°11.2 

4°09.7 

9 

8°47.3 

339°11.2 

10°23.0 

278°36.9 

24°33.6 

106°57.5 

-22°36.1 

76°53.2 

-21°31.6 

Mirfak 

308°35.1 

49°55.5 

10 

23°49.7 

354° 10.8 

10°24.0 

293°37.6 

24°33.6 

122°00.2 

-22°36.0 

91°55.7 

-21°31.6 

Aldebaran 

290°45.1 

16°32.7 

11 

38°52.2 

9°10.4 

10°25.1 

308°38.3 

24°33.6 

137°02.9 

-22°36.0 

106°58.3 

-21°31.6 

Rigel 

281°08.5 

-8°11.0 

12 

53° 54.7 

24° 10.0 

10°26.2 

323°39.0 

24°33.6 

152°05.7 

-22°36.0 

122°00.8 

-21°31.6 

Capella 

280°29.0 

46°01.0 

13 

68° 57.1 

39°09.5 

10°27.3 

338° 39.7 

24°33.6 

167°08.4 

-22°36.0 

137°03.3 

-21°31.6 

Bellatrix 

278°28.0 

6°21.8 

14 

83°59.6 

54°09.1 

10°28.3 

353°40.4 

24°33.6 

182°11.1 

-22°36.0 

152°05.9 

-21°31.6 

Elnath 

278°07.9 

28°37.3 

15 

99°02.1 

69°08.7 

10°29.4 

8°41.0 

24°33.6 

197° 13.9 

-22°36.0 

167°08.4 

-21°31.6 

Alnilam 

275°42.6 

-1°11.6 

16 

114°04.5 

84°08.3 

10°30.5 

23°41.7 

24°33.6 

212°16.6 

-22°36.0 

182°10.9 

-21°31.7 

Betelgeuse 

270°57.2 

7°24.4 

17 

129°07.0 

99°07.9 

10°31.6 

38°42.4 

24°33.6 

227° 19.4 

-22°36.0 

197° 13.5 

-21°31.7 

Canopus 

263°54.8 

-52°42.7 

18 

144° 09.5 

114°07.4 

10°32.7 

53°43.1 

24°33.6 

242°22.1 

-22°36.0 

212°16.0 

-21°31.7 

Sirius 

258°30.3 

-16°44.6 

19 

159° 11.9 

129°07.0 

10°33.7 

68°43.8 

24°33.6 

257°24.8 

-22°35.9 

227° 18.5 

-21°31.7 

Adara 

255°09.6 

-29°00.2 

20 

174° 14.4 

144°06.6 

10°34.8 

83°44.5 

24°33.6 

272° 27.6 

-22°35.9 

242°21.1 

-21°31.7 

Procyon 

244°55.6 

5°10.5 

21 

189° 16.9 

159°06.2 

10°35.9 

98°45.2 

24°33.6 

287°30.3 

-22°35.9 

257°23.6 

-21°31.7 

Pollux 

243°22.9 

27°58.8 

22 

204° 19.3 

174°05.7 

10°37.0 

113°45.9 

24°33.6 

302°33.0 

-22°35.9 

272°26.1 

-21°31.7 

Avior 

234° 16.6 

-59°34.6 

23 

219°21.8 

189°05.3 

10°38.0 

128°46.6 

24°33.6 

317°35.8 

-22°35.9 

287°28.7 

-21°31.7 

Suhail 

222°49.6 

-43°30.9 

Mer. 

pass.:8:24: 

v-0.4 dl.l 

m-3.8 

v0.7 dO.O ml.7 | 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°39.0 

-69°48.1 


Alphard 

217°52.2 

-8°44.7 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 













C1°OQ 1 

0 

234 u 24.2 

204 u 04.9 

10 u 39.1 

143 u 47.2 

24 u 33.6 

332 u 38.5 

-22 u 35.9 

302 u 31.2 

-21 u 31.7 

uuDne 

±yo ‘HJ.D 

ionOon o 

oi oy.± 

1 A O T7 O 

1 

249° 26.7 

219°04.5 

10°40.2 

158°47.9 

24°33.6 

347°41.2 

-22°35.9 

317°33.7 

-21°31.8 

Denebola 

182 zy.d 

14 2 /.y 

2 

264°29.2 

234°04.0 

10°41.3 

173°48.6 

24°33.6 

2°44.0 

-22°35.9 

332°36.3 

-21°31.8 

Gienah 

175°47.9 

1 700 0/1 A 

-17°39.0 

3 

279°31.6 

249°03.6 

10°42.3 

188°49.3 

24°33.6 

17°46.7 

-22°35.8 

347°38.8 

-21°31.8 

Acrux 

1 (5 04.4 

-63° 12.5 

4 

294° 34.1 

264°03.2 

10°43.4 

203°50.0 

24°33.6 

32°49.5 

-22°35.8 

2°41.4 

-21°31.8 

Gacrux 

171°56.0 

1 CfiO ICO 

-57° 13.4 

5 

309°36.6 

279°02.8 

10°44.5 

218°50.7 

24°33.6 

47°52.2 

-22°35.8 

17°43.9 

-21°31.8 

Alioth 

166 16.8 

55°51.6 

6 

324°39.0 

294°02.3 

10°45.5 

233°51.4 

24°33.6 

62°54.9 

-22°35.8 

32°46.4 

-21°31.8 

Spica 

158°26.7 

1 rnOrrO 

-11°15.7 

/inOio o 

7 

339°41.5 

309°01.9 

10°46.6 

248° 52.1 

24°33.6 

77°57.7 

-22°35.8 

47°49.0 

-21°31.8 

Alcaid 

152 55.3 

40 13.2 

8 

354°44.0 

324°01.5 

10°47.7 

263°52.8 

24°33.6 

93°00.4 

-22°35.8 

62°51.5 

-21°31.8 

Hadar 

148°41.6 

i a o O no it 

-60°28.0 
nrO rt -7 n 

9 

9°46.4 

339°01.0 

10°48.8 

278° 53.4 

24°33.6 

108°03.2 

-22°35.8 

77°54.0 

-21°31.9 

Menkent 

148 02.5 

-36 27.9 

inOnco 

10 

24°48.9 

354°00.6 

10°49.8 

293° 54.1 

24°33.6 

123°05.9 

-22°35.8 

92°56.6 

-21°31.9 

Arcturus 

145°51.6 

19 05.3 

11 

39°51.4 

9°00.2 

10°50.9 

308° 54.8 

24°33.6 

138°08.6 

-22°35.8 

107°59.1 

-21°31.9 

Rigil Kent. 

139°45.6 

-60° 54.8 

12 

54°53.8 

23°59.8 

10°52.0 

323°55.5 

24°33.6 

153°11.4 

-22°35.7 

123°01.6 

-21°31.9 

Zubenelg. 

137°00.6 

-16°07.2 

13 

69°56.3 

38°59.3 

10°53.0 

338°56.2 

24°33.6 

168° 14.1 

-22°35.7 

138°04.2 

-21°31.9 

Kochab 

137°18.9 

mcO o “7 o 

74° 04.8 

n^Oon i 

14 

84°58.7 

53°58.9 

10°54.1 

353°56.9 

24°33.5 

183° 16.8 

-22°35.7 

153°06.7 

-21°31.9 

Alphecca 

126 07.3 

i i no ni o 

26 39.1 

ncOnoo 

15 

100°01.2 

68°58.5 

10°55.2 

8°57.6 

24°33.5 

198° 19.6 

-22°35.7 

168°09.3 

-21°31.9 

Antares 

112 21.0 

-26 28.3 

16 

115°03.7 

83°58.0 

10°56.2 

23°58.3 

24°33.5 

213°22.3 

-22°35.7 

183°11.8 

-21°31.9 

Atria 

107°18.6 

i nno o“7 c. 

-69°03.5 

1 C O A A O 

17 

130°06.1 

98°57.6 

10°57.3 

38°59.0 

24°33.5 

228°25.1 

-22°35.7 

198° 14.3 

-21°32.0 

Sa bi k 

102 0/.6 

-15 44.8 

O 7 OA 

18 

145°08.6 

113°57.2 

10°58.4 

53°59.6 

24°33.5 

243° 27.8 

-22°35.7 

213°16.9 

-21°32.0 

Shaula 

96°16.1 

oc Onn a 

-37 06.9 

10 0 00 0 

19 

160° 11.1 

128°56.7 

10°59.4 

69°00.3 

24°33.5 

258°30.6 

-22°35.7 

228° 19.4 

-21°32.0 

Rasalhague 

96 02.4 

nnO a o o 

12 32.8 

20 

175° 13.5 

143°56.3 

11°00.5 

84°01.0 

24°33.5 

273°33.3 

-22°35.6 

243°21.9 

-21°32.0 

Eta min 

90 43.8 

51°29.1 

21 

190° 16.0 

158°55.9 

11°01.6 

99°01.7 

24°33.5 

288°36.0 

-22°35.6 

258°24.5 

-21°32.0 

Kaus Aust. 

83°38.2 

OOOOC o 

-34°22.3 

ooo /ion 

22 

205° 18.5 

173°55.5 

11°02.6 

114°02.4 

24°33.5 

303°38.8 

-22°35.6 

273°27.0 

-21°32.0 

Vega 

80 36.0 

38 48.0 

23 

220°20.9 

188°55.0 

11°03.7 

129°03.1 

24°33.5 

318°41.5 

-22°35.6 

288°29.6 

-21°32.0 

Nunki 

Altair 

75°53.1 

62°04.2 

-26° 16.2 
8°55.1 

Mer. 

pass. :8:21: 

v-0.4 dl.l 

m-3.8 

v0.7 d-0.0 ml.7 | 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 

Peacock 

53°12.7 

-56°40.1 





















Deneb 

49°28.6 

45°20.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.2 

9°57.7 

0 

235“23.4 

203 u 54.6 

ll u 04.8 

144“03.8 

24 u 33.5 

333 u 44.3 

-22 u 35.6 

303 u 32.1 

-21 u 32.0 

Alnair 

27°38.8 

-46°51.8 

1 

250°25.8 

218°54.2 

11°05.8 

159°04.5 

24°33.5 

348°47.0 

-22°35.6 

318°34.6 

-21°32.1 

Fomalhaut 

15°19.7 

-29°31.1 

2 

265°28.3 

233°53.7 

11°06.9 

174°05.2 

24°33.5 

3°49.7 

-22°35.6 

333°37.2 

-21°32.1 

Scheat 

13°49.6 

28°11.0 

3 

280°30.8 

248°53.3 

11°08.0 

189°05.9 

24°33.4 

18°52.5 

-22°35.6 

348°39.7 

-21°32.1 

Markab 

13°34.5 

15°18.3 

4 

295°33.2 

263°52.8 

11°09.0 

204° 06.5 

24°33.4 

33°55.2 

-22°35.5 

3°42.3 

-21°32.1 

2019/5/1 

SHA 

Mer.pass 

5 

310°35.7 

278°52.4 

11°10.1 

219°07.2 

24°33.4 

48°58.0 

-22°35.5 

18°44.8 

-21°32.1 

*— J-ZS/sJ/ X 

330°49.9 

10:23 

6 

325°38.2 

293°52.0 

11°11.1 

234°07.9 

24°33.4 

64°00.7 

-22°35.5 

33°47.3 

-21°32.1 

Mars 

270°05 6 

14:25 

7 

340°40.6 

308°51.5 

11°12.2 

249° 08.6 

24°33.4 

79°03.5 

-22°35.5 

48°49.9 

-21°32.1 

J u piter 

41 V UJ.U 

98°07.8 

01:53 

8 

355°43.1 

323°51.1 

11°13.3 

264° 09.3 

24°33.4 

94°06.2 

-22°35.5 

63°52.4 

-21°32.1 

Saturn 

68°05 3 

03:53 

9 

10°45.6 

338°50.7 

11°14.3 

279° 10.0 

24°33.4 

109°09.0 

-22°35.5 

78°55.0 

-21°32.2 


U U VJJ. J 


10 

25°48.0 

353°50.2 

11°15.4 

294° 10.7 

24°33.4 

124° 11.7 

-22°35.5 

93°57.5 

-21°32.2 

2019/5/1 

SHA 

Mer.pass 

11 

40°50.5 

8°49.8 

11°16.4 

309° 11.4 

24°33.4 

139° 14.4 

-22°35.5 

109°00.0 

-21°32.2 

Venus 

329°40.6 

10:24 

12 

55°53.0 

23°49.4 

11°17.5 

324° 12.1 

24°33.3 

154° 17.2 

-22°35.4 

124°02.6 

-21°32.2 

Mars 

269°23.0 

14:24 

13 

70°55.4 

38°48.9 

11°18.6 

339° 12.8 

24°33.3 

169° 19.9 

-22°35.4 

139°05.1 

-21°32.2 

Jupiter 

98° 14.3 

01:49 

14 

85°57.9 

53°48.5 

11°19.6 

354° 13.5 

24°33.3 

184°22.7 

-22°35.4 

154°07.7 

-21°32.2 

Saturn 

68°07.0 

03:49 

15 

101°00.3 

68°48.0 

11°20.7 

9° 14.1 

24°33.3 

199°25.4 

-22°35.4 

169° 10.2 

-21°32.2 

2019/5/1 

SHA 

Mer.pass 

16 

116°02.8 

83°47.6 

11°21.7 

24° 14.8 

24°33.3 

214°28.2 

-22°35.4 

184° 12.7 

-21°32.2 

Venus 

328°31.2 

10:25 

17 

131°05.3 

98°47.2 

11°22.8 

39° 15.5 

24°33.3 

229°30.9 

-22°35.4 

199°15.3 

-21°32.3 

Mars 

268°40.4 

14:23 

18 

146° 07.7 

113°46.7 

11°23.8 

54° 16.2 

24°33.3 

244° 33.7 

-22°35.4 

214°17.8 

-21°32.3 

Jupiter 

98°20.9 

01:45 

19 

161° 10.2 

128°46.3 

11°24.9 

69° 16.9 

24°33.3 

259°36.4 

-22°35.4 

229°20.4 

-21°32.3 

Saturn 

68°08.7 

03:45 

20 

176° 12.7 

143°45.8 

11°26.0 

84° 17.6 

24°33.2 

274°39.2 

-22°35.3 

244°22.9 

-21°32.3 

1 Horizontal naralax 


21 

191° 15.1 

158°45.4 

11°27.0 

99° 18.3 

24°33.2 

289°41.9 

-22°35.3 

259°25.5 

-21°32.3 


r 

Venus; 

0.1 

22 

206° 17.6 

173°45.0 

11°28.1 

114° 19.0 

24°33.2 

304°44.6 

-22°35.3 

274°28.0 

-21°32.3 


Mars: 

0.1 

23 

221°20.1 

188°44.5 

11°29.1 

129° 19.7 

24°33.2 

319°47.4 

-22°35.3 

289°30.5 

-21°32.3 




Mer. 

pass.:8:17: 

< 

o 

Q- 

m-3.8 

v0.7 d-0.0 ml.7 | 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 
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2019 May 16 to May. 18 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

180°54.4 

18°58.9 

35 u 29.1 

10.6 

-2°05.9 

-13.4 

59.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°54.4 

18°59.5 

49°58.8 

10.6 

-2° 19.3 

-13.4 

59.1 

72 







2 

210°54.4 

19°00.0 

64°28.4 

10.6 

-2°32.7 

-13.3 

59.1 

70 







3 

225°54.4 

19°00.6 

78°58.0 

10.6 

-2°46.0 

-13.3 

59.1 

68 



01:38 

22:20 



4 

240°54.4 

19°01.2 

93°27.6 

10.6 

-2°59.3 

-13.3 

59.1 

66 



02:16 

21:41 



5 

255°54.3 

19°01.8 

107°57.2 

10.6 

-3° 12.6 

-13.3 

59.1 

64 


00:55 

02:42 

21:13 

23:06 


6 

270° 54.3 

19°02.4 

122°26.8 

10.6 

-3°25.9 

-13.3 

59.1 

62 


01:44 

03:02 

20:53 

22:13 


7 

285°54.3 

19°02.9 

136°56.4 

10.6 

-3°39.1 

-13.2 

59.1 

60 


02:14 

03:19 

20:36 

21:42 


8 

300°54.3 

19°03.5 

151°26.0 

10.6 

-3°52.3 

-13.2 

59.1 

58 

00:49 

02:36 

03:32 

20:22 

21:19 

23:11 

9 

315°54.3 

19°04.1 

165°55.6 

10.6 

-4°05.5 

-13.2 

59.1 

56 

01:34 

02:54 

03:44 

20:10 

21:01 

22:22 

10 

330°54.3 

19°04.7 

180°25.2 

10.6 

-4° 18.7 

-13.2 

59.0 

54 

02:01 

03:09 

03:55 

19:59 

20:46 

21:54 

11 

345°54.3 

19°05.3 

194°54.8 

10.6 

-4°31.9 

-13.1 

59.0 

52 

02:22 

03:21 

04:04 

19:50 

20:33 

21:32 

12 

0°54.3 

19°05.8 

209° 24.4 

10.6 

-4°45.0 

-13.1 

59.0 

50 

02:39 

03:32 

04:12 

19:42 

20:22 

21:15 

13 

15°54.3 

19°06.4 

223°54.0 

10.6 

-4°58.1 

-13.1 

59.0 

45 

03:11 

03:55 

04:29 

19:24 

19:59 

20:43 

14 

30°54.2 

19°07.0 

238°23.5 

10.6 

-5° 11.1 

-13.0 

59.0 

40 

03:34 

04:13 

04:43 

19:10 

19:41 

20:19 

15 

45°54.2 

19°07.6 

252°53.1 

10.5 

-5°24.1 

-13.0 

59.0 

35 

03:53 

04:27 

04:55 

18:58 

19:26 

20:01 

16 

60°54.2 

19°08.1 

267°22.6 

10.5 

-5°37.1 

-13.0 

59.0 

30 

04:08 

04:39 

05:06 

18:47 

19:14 

19:45 

17 

75°54.2 

19°08.7 

281°52.2 

10.5 

-5°50.1 

-12.9 

58.9 

20 

04:32 

04:60 

05:23 

18:30 

18:53 

19:21 

18 

90°54.2 

19°09.3 

296°21.7 

10.5 

-6°03.0 

-12.9 

58.9 

10 

04:50 

05:16 

05:39 

18:14 

18:37 

19:03 

19 

105°54.2 

19°09.9 

310°51.2 

10.5 

-6°15.8 

-12.9 

58.9 

0 

05:06 

05:31 

05:53 

17:60 

18:22 

18:47 

20 

120°54.2 

19° 10.4 

325°20.7 

10.5 

-6°28.7 

-12.8 

58.9 

-10 

05:19 

05:45 

06:07 

17:46 

18:08 

18:34 

21 

135°54.2 

19°11.0 

339°50.2 

10.5 

-6° 41.5 

-12.8 

58.9 

-20 

05:32 

05:59 

06:22 

17:31 

17:54 

18:21 

22 

150°54.1 

19°11.6 

354° 19.7 

10.5 

-6°54.2 

-12.7 

58.9 

-30 

05:44 

06:13 

06:39 

17:14 

17:39 

18:08 

23 

165°54.1 

19°12.1 

8°49.1 

10.5 

-7° 06.9 

-12.7 

58.8 

-35 

05:51 

06:22 

06:49 

17:04 

17:31 

18:02 


SD. —15.8 

Q- 

II 

O 

CTl 

S.D. —16.1 

-40 

05:58 

06:31 

06:60 

16:53 

17:22 

17:55 


-45 

06:05 

06:41 

07:13 

16:39 

17:11 

17:47 

Fri 

GHA 


GHA 



d 

HP 

-50 

06:13 

06:53 

07:29 

16:23 

16:59 

17:39 
















0 

180°54.1 

19°12.7 

23°18.6 

10.4 

-7° 19.6 

-12.6 

58.8 








1 

195°54.1 

19°13.3 

37°48.0 

10.4 

-7°32.2 

-12.6 

58.8 

-54 

06:21 

07:05 

07:45 

16:07 

16:48 

17:31 

2 

210°54.1 

19°13.9 

52°17.4 

10.4 

-7° 44.7 

-12.5 

58.8 

-56 

06:25 

07:11 

07:54 

15:58 

16:41 

17:27 

3 

225°54.1 

19° 14.4 

66°46.8 

10.4 

-7°57.3 

-12.5 

58.8 

-58 

06:30 

07:19 

08:05 

15:47 

16:34 

17:23 

4 

240°54.1 

19°15.0 

81°16.2 

10.4 

-8°09.7 

-12.4 

58.8 

-60 

06:34 

07:27 

08:17 

15:35 

16:25 

17:18 

5 

255°54.0 

19°15.6 

95°45.6 

10.4 

-8°22.1 

-12.4 

58.7 








6 

270°54.0 

19°16.1 

110°14.9 

10.3 

-8°34.5 

-12.3 

58.7 



Moonrise 



Moonset 


7 

285°54.0 

19° 16.7 

124°44.3 

10.3 

-8° 46.8 

-12.3 

58.7 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

300°54.0 

19°17.3 

139°13.6 

10.3 

-8°59.1 

-12.2 

58.7 

72 

17:30 

19:41 

22:11 

03:08 

02:49 

02:25 

9 

315°54.0 

19°17.8 

153°42.9 

10.3 

-9° 11.3 

-12.2 

58.7 

70 

17:21 

19:21 

21:27 

03:12 

03:01 

02:48 

10 

330°54.0 

19°18.4 

168°12.2 

10.3 

-9°23.4 

-12.1 

58.7 

68 

17:14 

19:05 

20:58 

03:15 

03:10 

03:05 

11 

345°53.9 

19°18.9 

182°41.4 

10.3 

-9°35.5 

-12.1 

58.6 

66 

17:08 

18:52 

20:37 

03:18 

03:18 

03:19 

12 

0°53.9 

19°19.5 

197° 10.7 

10.2 

-9° 47.5 

-12.0 

58.6 

64 

17:02 

18:41 

20:20 

03:20 

03:25 

03:31 

13 

15°53.9 

19°20.1 

211°39.9 

10.2 

-9°59.5 

11.9 

58.6 

62 

16:58 

18:32 

20:06 

03:22 

03:31 

03:41 

14 

30°53.9 

19°20.6 

226°09.1 

10.2 

-10° 11.4 

11.9 

58.6 

60 

16:54 

18:25 

19:54 

03:24 

03:36 

03:50 

15 

45°53.9 

19°21.2 

240°38.3 

10.2 

-10°23.2 

11.8 

58.6 

58 

16:51 

18:18 

19:44 

03:26 

03:41 

03:57 

16 

60°53.8 

19°21.8 

255°07.4 

10.2 

-10°35.0 

-11.7 

58.5 

56 

16:48 

18:12 

19:35 

03:27 

03:45 

04:04 

17 

75°53.8 

19°22.3 

269°36.6 

10.1 

-10°46.7 

-11.7 

58.5 

54 

16:45 

18:07 

19:27 

03:28 

03:48 

04:10 

18 

90°53.8 

19°22.9 

284°05.7 

10.1 

-10°58.3 

11.6 

58.5 

52 

16:43 

18:02 

19:20 

03:29 

03:52 

04:16 

19 

105°53.8 

19°23.4 

298°34.8 

10.1 

-11°09.9 

11.5 

58.5 

50 

16:40 

17:58 

19:14 

03:30 

03:55 

04:21 

20 

120°53.8 

19°24.0 

313°03.9 

10.1 

-11°21.4 

11.5 

58.5 

45 

16:36 

17:49 

19:00 

03:33 

04:01 

04:31 

21 

135°53.8 

19°24.6 

327°32.9 

10.0 

-11°32.9 

-11.4 

58.4 

40 

16:32 

17:41 

18:49 

03:35 

04:07 

04:40 

22 

150°53.7 

19°25.1 

342°01.9 

10.0 

-11°44.2 

11.3 

58.4 

35 

16:28 

17:34 

18:40 

03:37 

04:11 

04:48 

23 

165°53.7 

19°25.7 

356°30.9 

10.0 

-11°55.5 

11.3 

58.4 

30 

16:25 

17:29 

18:32 

03:38 

04:16 

04:55 


SD. —15.8 

Q- 

II 

o 

CTl 

S.D. = 16.1 

20 

16:20 

17:19 

18:18 

03:41 

04:23 

05:07 


10 

16:16 

17:10 

18:05 

03:43 

04:29 

05:17 


GHA 


GHA 



d 

HP 




17:54 

03:45 


















0 

180°53.7 

19°26.2 

10 ’ 59.9 

10.0 

-12°06.7 

-11.2 

58.4 

-20 

16:03 

16:46 

17:30 

03:49 

04:48 

05:47 

1 

195° 53.7 

19' 76.8 

25°28.9 

10.0 

-12°17.9 

-11.1 

58.4 








2 

210°53.7 

19°27.3 

39°57.8 

9.9 

-12°28.9 

-11.0 

58.3 

-30 

15:58 

16:36 

17:17 

03:52 

04:56 

05:59 

3 

225°53.6 

19°27.9 

54°26.8 

9.9 

-12°39.9 

-11.0 

58.3 

-35 

15:55 

16:31 

17:09 

03:54 

04:60 

06:06 









-40 



16:60 



06:14 

4 

5 

240°53.6 

255°53.6 

19°28.4 

19°29.0 

68 55.6 
83°24.5 

9.9 

9.9 

-12°50.8 

-13°01.7 

-10.9 

-10.8 

58.3 

58.3 

-45 

-50 

15:49 

15:44 

16:18 

16:09 

16:49 

16:37 

03:57 

03:59 

05:10 

05:17 

06:23 

06:34 

6 

270° 53.6 

19 - 79.6 

97°53.4 

9.8 

-13° 12.4 

-10.7 

58.2 








7 

285°53.5 

19°30.1 

112°22.2 

9.8 

-13°23.1 

-10.6 

58.2 

-52 

15:42 

16:05 

16:31 

04:01 

05:20 

06:39 

8 

300°53.5 

19°30.7 

126°51.0 

9.8 

-13°33.7 

-10.6 

58.2 

-54 

15:40 

16:01 

16:25 

04:02 

05:24 

06:45 












16:18 

04:03 

05:28 


9 

315°53.5 

19°31.2 

141° 19.7 

9.8 

-13°44.2 

-10.5 

58.2 

-58 

15:35 

15:51 

16:10 

04:04 

05:32 

06:59 

10 

330° 53.5 

19-31.8 


9.7 

-13°54.6 

-10.4 

58.2 








11 

345°53.5 

19°32.3 

170° 17.2 

9.7 

-14°05.0 

10.3 

58.1 

-60 

15:32 

15:45 

16:01 

04:06 

05:37 

07:07 

12 

0°53.4 

19°32.9 

184°45.9 

9.7 

-14°15.2 

-10.2 

58.1 








13 

15°53.4 

19°33.4 

199° 14.6 

9.7 

-14°25.4 

10.1 

58.1 



Sun 



Moon 


14 

30°53.4 

19°34.0 

213°43.3 

9.6 

-14°35.5 

10.0 

58.1 

Day 

hqn.ot Time 

Mer. 

Mer. Pass. 

Age 

15 

45°53.4 

19°34.5 

228°11.9 

9.6 

-14° 45.5 

- 9.9 

58.0 


00" 

12 h 

Pass 

Upper 

Lower 


16 

60°53.3 

19°35.1 

242°40.5 

9.6 

-14°55.4 

- 9.9 

58.0 

16 

03:38 

03:37 

11:56 

22:23 

09:58 

12(93%) 

17 

75°53.3 

19°35.6 

257°09.1 

9.6 

-15°05.2 

- 9.8 

58.0 

17 

03:36 

03:36 

11:56 

23:14 

10:48 

13(97%) 

18 

90°53.3 

19°36.1 

271°37.6 

9.5 

-15° 14.9 

- 9.7 

58.0 

18 

03:35 

03:34 

11:56 

00:06 

11:40 

14(100%) 

19 

105°53.3 

19°36.7 

286°06.2 

9.5 

-15°24.5 

- 9.6 

57.9 








20 

120°53.2 

19°37.2 

300°34.7 

9.5 

-15°34.0 

- 9.5 

57.9 








21 

135°53.2 

19°37.8 

315°03.2 

9.5 

-15°43.5 

- 9.4 

57.9 








22 

150°53.2 

19°38.3 

329°31.6 

9.5 

-15°52.8 

- 9.3 

57.9 








23 

165°53.2 

19°38.9 

344° 00.1 

9.4 

-16°02.1 

- 9.2 

57.8 









SD. —15.8 

d—0.6 

S.D. = 15.9 
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May 19, 20 ,21 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

236°22.5 

203° 44.1 

11°30.2 

144° 20.4 

24°33.2 

334° 50.1 

-22°35.3 

304°33.1 

-21°32.3 

Alpheratz 

357°39.6 

29°11.5 

1 

251°25.0 

218°43.6 

11°31.2 

159°21.1 

24°33.2 

349°52.9 

-22°35.3 

319°35.6 

-21°32.4 

Ankaa 

353°12.0 

-42° 12.0 

2 

266°27.5 

233°43.2 

11°32.3 

174°21.7 

24°33.1 

4°55.6 

-22°35.3 

334°38.2 

-21°32.4 

Schedar 

349°36.3 

56°38.2 

3 

281°29.9 

248°42.8 

11°33.3 

189°22.4 

24°33.1 

19°58.4 

-22°35.3 

349°40.7 

-21°32.4 

Diphda 

348°52.0 

-17°52.9 

4 

296°32.4 

263°42.3 

11°34.4 

204°23.1 

24°33.1 

35°01.1 

-22°35.2 

4°43.3 

-21°32.4 

Achernar 

335°24.3 

-57°08.3 

5 

311°34.8 

278°41.9 

11°35.4 

219°23.8 

24°33.1 

50°03.9 

-22°35.2 

19°45.8 

-21°32.4 

Hamal 

327°56.6 

23°33.0 

6 

326°37.3 

293°41.4 

11°36.5 

234° 24.5 

24°33.1 

65°06.6 

-22°35.2 

34°48.3 

-21°32.4 

Polaris 

316°28.6 

89°20.5 

7 

341°39.8 

308°41.0 

11°37.5 

249°25.2 

24°33.0 

80°09.4 

-22°35.2 

49°50.9 

-21°32.4 

Akamar 

315°15.7 

-40° 13.8 

8 

356°42.2 

323°40.5 

11°38.6 

264°25.9 

24°33.0 

95°12.1 

-22°35.2 

64°53.4 

-21°32.5 

Menkar 

314°11.2 

4°09.7 

9 

11°44.7 

338° 40.1 

11°39.6 

279°26.6 

24°33.0 

110°14.9 

-22°35.2 

79°56.0 

-21°32.5 

Mirfak 

308° 35.1 

49°55.5 

10 

26°47.2 

353°39.6 

11°40.7 

294°27.3 

24°33.0 

125°17.6 

-22°35.2 

94°58.5 

-21°32.5 

Aldebaran 

290° 45.1 

16°32.7 

11 

41°49.6 

8°39.2 

11°41.7 

309°28.0 

24°33.0 

140°20.4 

-22°35.2 

110°01.1 

-21°32.5 

Rigel 

281°08.5 

-8°11.0 

12 

56°52.1 

23°38.7 

11°42.8 

324°28.7 

24°32.9 

155°23.1 

-22°35.1 

125°03.6 

-21°32.5 

Capella 

280°29.0 

46°01.0 

13 

71°54.6 

38°38.3 

11°43.8 

339°29.3 

24°32.9 

170°25.9 

-22°35.1 

140°06.2 

-21°32.5 

Bellatrix 

278°28.0 

6°21.8 

14 

86°57.0 

53°37.9 

11°44.9 

354°30.0 

24°32.9 

185°28.6 

-22°35.1 

155°08.7 

-21°32.5 

Elnath 

278°07.9 

28°37.3 

15 

101°59.5 

68°37.4 

11°45.9 

9°30.7 

24°32.9 

200°31.4 

-22°35.1 

170°11.3 

-21°32.5 

Alnilam 

275°42.6 

-1°11.6 

16 

117°02.0 

83°37.0 

11°47.0 

24°31.4 

24°32.9 

215°34.1 

-22°35.1 

185°13.8 

-21°32.6 

Betelgeuse 

270°57.2 

7°24.4 

17 

132°04.4 

98°36.5 

11°48.0 

39°32.1 

24°32.8 

230°36.9 

-22°35.1 

200°16.3 

-21°32.6 

Canopus 

263° 54.8 

-52°42.7 

18 

147°06.9 

113°36.1 

11°49.1 

54°32.8 

24°32.8 

245° 39.6 

-22°35.1 

215°18.9 

-21°32.6 

Sirius 

258°30.4 

-16°44.6 

19 

162°09.3 

128°35.6 

11°50.1 

69°33.5 

24°32.8 

260°42.4 

-22°35.0 

230°21.4 

-21°32.6 

Adara 

255°09.6 

-29°00.2 

20 

177°11.8 

143°35.2 

11°51.2 

84° 34.2 

24°32.8 

275°45.1 

-22°35.0 

245°24.0 

-21°32.6 

Procyon 

244° 55.6 

5°10.5 

21 

192°14.3 

158° 34.7 

11°52.2 

99°34.9 

24°32.7 

290°47.9 

-22°35.0 

260°26.5 

-21°32.6 

Pollux 

243°22.9 

27°58.7 

22 

207° 16.7 

173° 34.3 

11°53.2 

114°35.6 

24°32.7 

305°50.6 

-22°35.0 

275°29.1 

-21°32.6 

Avior 

234° 16.7 

-59°34.6 

23 

222°19.2 

188°33.8 

11°54.3 

129°36.3 

24°32.7 

320°53.4 

-22°35.0 

290°31.6 

-21°32.7 

Suhail 

222°49.6 

-43°30.9 

Mer.pass.:8:13: 

v-0.4 dl.l 

m-3.8 

v0.7 d-0.0 ml.7 | 

v2.7 dO.O 

m-2.4 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°39.1 

-69°48.1 


Alphard 

217°52.2 

-8°44.7 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











n i iKKo 


C1°OQ 1 

0 

237 u 21.7 

203 u 33.4 

ll u 55.3 

144 u 37.0 

24 u 32.7 

335 u 56.1 

-22 u 35.0 

305 u 34.2 

-21 u 32.7 

uuDne 

±yo ‘to.o 

ionOono 

oi oy.± 

1 A O T7 O 

1 

252°24.1 

218°32.9 

11°56.4 

159°37.6 

24°32.7 

350°58.9 

-22°35.0 

320°36.7 

-21°32.7 

Denebola 

182 2y.3 

14 2 /.y 

2 

267°26.6 

233°32.5 

11°57.4 

174°38.3 

24°32.6 

6°01.7 

-22°35.0 

335°39.3 

-21°32.7 

Gienah 

175°47.9 

1 700 0/1 A 

-17°39.0 

3 

282°29.1 

248°32.0 

11°58.5 

189°39.0 

24°32.6 

21°04.4 

-22°34.9 

350°41.8 

-21°32.7 

Acrux 

1 (5 U4.4 

-63° 12.5 

4 

297°31.5 

263°31.6 

11°59.5 

204°39.7 

24°32.6 

36°07.2 

-22°34.9 

5°44.4 

-21°32.7 

Gacrux 

171°56.0 

1 CfiO ICO 

-57° 13.4 

5 

312°34.0 

278°31.1 

12°00.5 

219°40.4 

24°32.5 

51°09.9 

-22°34.9 

20°46.9 

-21°32.7 

Alioth 

166 16.8 

55°51.6 

6 

327°36.4 

293°30.6 

12°01.6 

234°41.1 

24°32.5 

66°12.7 

-22°34.9 

35°49.5 

-21°32.8 

Spica 

158°26.7 

1 rnOrrO 

-11°15.7 

/inOio o 

7 

342°38.9 

308°30.2 

12°02.6 

249°41.8 

24°32.5 

81°15.4 

-22°34.9 

50°52.0 

-21°32.8 

Alcaid 

152 55.3 

49 13.2 

8 

357°41.4 

323°29.7 

12°03.7 

264°42.5 

24°32.5 

96°18.2 

-22°34.9 

65°54.6 

-21°32.8 

Hadar 

148°41.6 

i a o O no it 

-60°28.0 
nrO 0“7 O 

9 

12°43.8 

338° 29.3 

12°04.7 

279°43.2 

24°32.4 

111°20.9 

-22°34.9 

80°57.1 

-21°32.8 

Menkent 

148 02.5 

-36 27.9 

mO nc o 

10 

27°46.3 

353°28.8 

12°05.7 

294°43.9 

24°32.4 

126°23.7 

-22°34.9 

95°59.6 

-21°32.8 

Arcturus 

145°51.6 

19 U5.3 

11 

42°48.8 

8°28.4 

12°06.8 

309°44.6 

24° 32.4 

141°26.4 

-22°34.8 

111°02.2 

-21°32.8 

Rigil Kent. 

139°45.6 

-60° 54.8 

12 

57°51.2 

23°27.9 

12°07.8 

324°45.3 

24° 32.4 

156°29.2 

-22°34.8 

126°04.7 

-21°32.8 

Zubenelg. 

137°00.6 

-16°07.2 

13 

72°53.7 

38°27.5 

12°08.9 

339°46.0 

24°32.3 

171°31.9 

-22°34.8 

141°07.3 

-21°32.8 

Kochab 

137°18.9 

mcO 0“7 O 

74° 04.8 

ncOon i 

14 

87°56.2 

53°27.0 

12°09.9 

354°46.6 

24°32.3 

186°34.7 

-22°34.8 

156°09.8 

-21°32.9 

Alphecca 

126 07.2 

iinO on o 

26 39.1 

ncOnoo 

15 

102°58.6 

68°26.5 

12°10.9 

9°47.3 

24°32.3 

201°37.5 

-22°34.8 

171° 12.4 

-21°32.9 

Antares 

112 2U.9 

-26 28.3 

16 

118°01.1 

83°26.1 

12°12.0 

24°48.0 

24°32.2 

216°40.2 

-22°34.8 

186° 14.9 

-21°32.9 

Atria 

107°18.6 

i nno o“7 c. 

-69°03.5 

1 C O A A O 

17 

133°03.6 

98°25.6 

12°13.0 

39°48.7 

24°32.2 

231°43.0 

-22°34.8 

201°17.5 

-21°32.9 

Sa bi k 

102 U/.6 

-15 44.8 

07Ooc 0 

18 

148°06.0 

113°25.2 

12° 14.0 

54°49.4 

24°32.2 

246°45.7 

-22°34.7 

216°20.0 

-21°32.9 

Shaula 

96°16.1 

oc O no a 

-37 06.9 

10 0 00 0 

19 

163°08.5 

128° 24.7 

12°15.1 

69°50.1 

24°32.1 

261°48.5 

-22°34.7 

231°22.6 

-21°32.9 

Rasalhague 

96 02.4 

nnO a o o 

12 32.8 

20 

178°10.9 

143° 24.3 

12°16.1 

84°50.8 

24°32.1 

276°51.2 

-22°34.7 

246°25.1 

-21°32.9 

Eta min 

90 43.8 

51°29.1 

21 

193° 13.4 

158°23.8 

12°17.1 

99°51.5 

24°32.1 

291°54.0 

-22°34.7 

261°27.7 

-21°33.0 

Kaus Aust. 

83° 38.1 

OOO o C O 

-34°22.3 

90 O A O O 

22 

208°15.9 

173°23.3 

12°18.2 

114°52.2 

24°32.1 

306°56.8 

-22°34.7 

276°30.2 

-21°33.0 

Vega 

80 35.9 

38 48.U 

23 

223°18.3 

188°22.9 

12°19.2 

129°52.9 

24°32.0 

321°59.5 

-22°34.7 

291°32.8 

-21°33.0 

Nunki 

Altair 

75°53.1 

62°04.2 

-26° 16.2 
8°55.1 

Mer.pass.:8:09: 

v-0.5 dl.O 

m-3.8 

v0.7 d-0.0 ml.7 | 

v2.8 dO.O 

m-2.4 

v2.5 d-0.0 m0.3 

Peacock 

53°12.7 

-56°40.1 





















Deneb 

49°28.6 

45°20.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.2 

9°57.7 

0 

238°20.8 

203°22.4 

12 u 20.2 

144 u 53.6 

24 u 32.0 

337 u 02.3 

-22°34.7 

306 u 35.3 

-21 u 33.0 

Alnair 

27°38.7 

-46°51.8 

1 

253°23.3 

218°22.0 

12°21.3 

159°54.3 

24°32.0 

352°05.0 

-22°34.7 

321°37.9 

-21°33.0 

Fomalhaut 

15°19.7 

-29°31.1 

2 

268°25.7 

233°21.5 

12°22.3 

174°55.0 

24°31.9 

7°07.8 

-22°34.6 

336°40.4 

-21°33.0 

Scheat 

13°49.6 

28°11.0 

3 

283°28.2 

248°21.0 

12°23.3 

189°55.7 

24°31.9 

22°10.5 

-22°34.6 

351°43.0 

-21°33.0 

Markab 

13°34.4 

15°18.3 

4 

298°30.7 

263°20.6 

12°24.4 

204°56.4 

24°31.9 

37°13.3 

-22°34.6 

6°45.5 

-21°33.1 

2019/5/1 

SHA 

Mer.pass 

5 

313°33.1 

278°20.1 

12°25.4 

219°57.0 

24°31.8 

52°16.1 

-22°34.6 

21°48.1 

-21°33.1 

*— J-ZS/sJ/ X 

327°21.6 

10:25 

6 

328°35.6 

293° 19.7 

12°26.4 

234°57.7 

24°31.8 

67°18.8 

-22°34.6 

36°50.7 

-21°33.1 

Mars 

267°57.8 

14:22 

7 

343° 38.1 

308° 19.2 

12°27.4 

249°58.4 

24°31.7 

82°21.6 

-22°34.6 

51°53.2 

-21°33.1 

J u piter 

98°27.6 

01:40 

8 

358°40.5 

323° 18.7 

12°28.5 

264°59.1 

24°31.7 

97°24.3 

-22°34.6 

66°55.8 

-21°33.1 

Saturn 

68° 10.6 

03:41 

9 

13°43.0 

338° 18.3 

12°29.5 

279°59.8 

24°31.7 

112°27.1 

-22°34.5 

81°58.3 

-21°33.1 




10 

28°45.4 

353° 17.8 

12°30.5 

295°00.5 

24°31.6 

127°29.8 

-22°34.5 

97°00.9 

-21°33.1 

2019/5/2 

SHA 

Mer.pass 

11 

43°47.9 

8° 17.3 

12°31.6 

310°01.2 

24°31.6 

142°32.6 

-22°34.5 

112°03.4 

-21°33.2 

Venus 

326°11.7 

10:26 

12 

58°50.4 

23° 16.9 

12°32.6 

325°01.9 

24°31.6 

157°35.4 

-22°34.5 

127°06.0 

-21°33.2 

Mars 

267° 15.3 

14:21 

13 

73°52.8 

38° 16.4 

12°33.6 

340°02.6 

24°31.5 

172°38.1 

-22°34.5 

142°08.5 

-21°33.2 

Jupiter 

98° 34.5 

01:36 

14 

88°55.3 

53° 15.9 

12°34.6 

355°03.3 

24°31.5 

187°40.9 

-22°34.5 

157°11.1 

-21°33.2 

Saturn 

68°12.5 

03:37 

15 

103°57.8 

68° 15.5 

12°35.7 

10°04.0 

24°31.5 

202°43.6 

-22°34.5 

172° 13.6 

-21°33.2 

2019/5/2 

SHA 

Mer.pass 

16 

119°00.2 

83° 15.0 

12°36.7 

25°04.7 

24°31.4 

217°46.4 

-22°34.5 

187° 16.2 

-21°33.2 

Venus 

325°01.6 

10:27 

17 

134°02.7 

98° 14.5 

12°37.7 

40°05.4 

24°31.4 

232°49.2 

-22°34.4 

202° 18.7 

-21°33.2 

Mars 

266°32.8 

14:20 

18 

149°05.2 

113° 14.1 

12°38.7 

55°06.1 

24°31.3 

247°51.9 

-22° 34.4 

217°21.3 

-21°33.3 

Jupiter 

98°41.5 

01:32 

19 

164°07.6 

128° 13.6 

12°39.8 

70°06.8 

24°31.3 

262°54.7 

-22°34.4 

232°23.8 

-21°33.3 

Saturn 

68° 14.5 

03:33 

20 

179°10.1 

143° 13.1 

12°40.8 

85°07.5 

24°31.3 

277°57.5 

-22° 34.4 

247° 26.4 

-21°33.3 

1 Horizontal naralax 


21 

194°12.6 

158° 12.7 

12°41.8 

100°08.1 

24°31.2 

293°00.2 

-22° 34.4 

262°28.9 

-21°33.3 


r 

Venus; 

0.1 

22 

209°15.0 

173° 12.2 

12°42.8 

115°08.8 

24°31.2 

308°03.0 

-22°34.4 

277°31.5 

-21°33.3 


Mars: 

0.1 

23 

224°17.5 

188° 11.7 

12°43.8 

130°09.5 

24°31.1 

323°05.7 

-22° 34.4 

292°34.1 

-21°33.3 




Mer.pass.:8:05: 

v-0.5 dl.O 

m-3.8 

v0.7 d-0.0 ml.7 | 

v2.8 dO.O 

m-2.4 

v2.6 d-0.0 m0.3 





94 



2019 May 19 to May. 21 


GHA 

180' J 53.1 

195°53.1 

210°53.1 

225°53.1 

240°53.0 

255°53.0 

270°53.0 

285°53.0 

300°52.9 

315°52.9 

330°52.9 

345°52.8 

0°52.8 

15°52.8 

30°52.8 

45°52.7 

60°52.7 

75°52.7 

90°52.6 

105°52.6 

120°52.6 

135°52.5 

150°52.5 

165°52.5 

SD.=15.8 


Dec 

19°39.4 

19°39.9 

19°40.5 

19°41.0 

19°41.6 

19°42.1 

19°42.6 

19°43.2 

19°43.7 

19°44.3 

19°44.8 

19°45.3 

19°45.9 

19°46.4 

19°46.9 

19°47.5 

19°48.0 

19°48.5 

19°49.1 

19°49.6 

19°50.1 

19°50.7 

19°51.2 

19°51.7 

d=0.5 


GHA 

358° 28.5 
12°56.9 
27° 25.3 
41°53.6 
56°22.0 
70°50.3 
85° 18.6 
99°46.8 
114°15.1 
128°43.3 
143° 11.5 
157°39.7 
172°07.9 
186°36.0 
201°04.2 
215°32.3 
230° 00.4 
244° 28.5 
258°56.6 
273° 24.6 
287° 52.7 
302°20.7 
316°48.7 
331°16.7 


Dec 

-16° 11.2 
-16°20.3 
-16°29.2 
-16°38.1 
-16°46.8 
-16°55.5 
-17°04.0 
-17° 12.5 
-17°20.8 
-17°29.0 
-17°37.2 
-17°45.2 
-17°53.1 
-18°00.9 
-18°08.6 
-18°16.2 
-18°23.7 
-18°31.1 
-18°38.4 
-18°45.5 
-18°52.6 
-18°59.5 
-19°06.3 
-19°13.0 
).=15.8 


Twilight 

Naut. Civil Sunrise 


Twilight 

Civil Naut. 


»/lon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180°52.5 

19°52.3 

345°44.7 

9.0 

-19°19.6 

-6.5 

57.2 

1 

195°52.4 

19°52.8 

0° 12.7 

9.0 

-19°26.1 

-6.4 

57.1 

2 

210°52.4 

19°53.3 

14° 40.6 

9.0 

-19°32.5 

-6.3 

57.1 

3 

225°52.4 

19°53.8 

29°08.6 

9.0 

-19°38.7 

-6.2 

57.1 

4 

240°52.3 

19°54.4 

43°36.6 

8.9 

-19°44.8 

-6.1 

57.1 

5 

255°52.3 

19°54.9 

58°04.5 

8.9 

-19°50.9 

-6.0 

57.0 

6 

270°52.3 

19°55.4 

72°32.4 

8.9 

-19°56.8 

-5.8 

57.0 

7 

285°52.2 

19°55.9 

87°00.3 

8.9 

-20°02.6 

-5.7 

57.0 

8 

300°52.2 

19°56.5 

101°28.3 

8.9 

-20°08.2 

-5.6 

57.0 

9 

315°52.2 

19°57.0 

115°56.2 

8.9 

-20°13.8 

-5.5 

56.9 

10 

330°52.1 

19°57.5 

130° 24.1 

8.9 

-20°19.2 

-5.4 

56.9 

11 

345°52.1 

19°58.0 

144°52.0 

8.9 

-20°24.5 

-5.3 

56.9 

12 

0°52.1 

19°58.5 

159° 19.9 

8.9 

-20°29.7 

-5.1 

56.8 

13 

15°52.0 

19°59.1 

173°47.8 

8.9 

-20°34.8 

-5.0 

56.8 

14 

30°52.0 

19°59.6 

188° 15.7 

8.9 

-20°39.7 

-4.9 

56.8 

15 

45°52.0 

20 °00.1 

202°43.6 

8.9 

-20°44.6 

-4.8 

56.8 

16 

60°51.9 

20 °00.6 

217°11.4 

8.9 

-20°49.3 

-4.7 

56.7 

17 

75°51.9 

20 °01.1 

231°39.3 

8.9 

-20°53.9 

-4.5 

56.7 

18 

90°51.8 

20°01.7 

246°07.2 

8.9 

-20°58.4 

-4.4 

56.7 

19 

105°51.8 

20 °02.2 

260°35.1 

8.9 

-21°02.7 

-4.3 

56.6 

20 

120°51.8 

20°02.7 

275°03.0 

8.9 

-21°07.0 

-4.2 

56.6 

21 

135°51.7 

20°03.2 

289°30.9 

8.9 

-21°11.1 

-4.1 

56.6 

22 

150°51.7 

20°03.7 

303°58.8 

8.9 

-21°15.1 

-3.9 

56.6 

23 

165°51.7 

20°04.2 

318°26.7 

8.9 

-21°18.9 

-3.8 

56.5 


SD. — 15.8 

d—0.5 

S.D. —15.6 


GHA 

180“51.6 

195°51.6 

210°51.6 

225°51.5 

240°51.5 

255°51.4 

270°51.4 

285°51.4 

300°51.3 

315°51.3 

330°51.2 

345°51.2 

0°51.2 

15°51.1 

30°51.1 

45°51.0 

60°51.0 

75°51.0 

90°50.9 

105°50.9 

120°50.8 

135°50.8 

150°50.7 

165°50.7 

SD.=15.8 


Dec 

20°04.8 
20°05.3 
20°05.8 
20°06.3 
20°06.8 
20°07.3 
20°07.8 
20°08.3 
20°08.9 
20°09.4 
20°09.9 
20° 10.4 
20° 10.9 
20° 11.4 
20° 11.9 
20° 12.4 
20° 12.9 
20° 13.4 
20° 13.9 
20° 14.4 
20° 14.9 
20° 15.4 
20°15.9 
20° 16.4 
d=0.5 


GHA 

V 

Dec 

d 

HP 

332°54.7 

8.9 

-21 u 22.7 

-3.7 

56.5 

347° 22.6 

8.9 

-21°26.3 

-3.6 

56.5 

1°50.5 

8.9 

-21°29.8 

-3.4 

56.5 

16° 18.4 

8.9 

-21°33.2 

-3.3 

56.4 

30° 46.4 

9.0 

-21°36.5 

-3.2 

56.4 

45° 14.4 

9.0 

-21°39.6 

-3.1 

56.4 

59°42.3 

9.0 

-21°42.6 

-3.0 

56.3 

74° 10.3 

9.0 

-21°45.5 

-2.8 

56.3 

88°38.3 

9.0 

-21°48.3 

-2.7 

56.3 

103°06.3 

9.0 

-21°51.0 

-2.6 

56.3 

117° 34.3 

9.0 

-21°53.5 

-2.5 

56.2 

132°02.4 

9.0 

-21°55.9 

-2.4 

56.2 

146°30.4 

9.1 

-21°58.2 

-2.2 

56.2 

160°58.5 

9.1 

-22°00.4 

-2.1 

56.2 

175°26.6 

9.1 

-22°02.4 

-2.0 

56.1 

189°54.7 

9.1 

-22°04.4 

-1.9 

56.1 

204° 22.9 

9.1 

-22°06.2 

-1.7 

56.1 

218°51.0 

9.2 

-22°07.9 

-1.6 

56.0 

233° 19.2 

9.2 

-22°09.4 

-1.5 

56.0 

247° 47.4 

9.2 

-22°10.9 

-1.4 

56.0 

262° 15.6 

9.2 

-22°12.2 

-1.3 

56.0 

276°43.9 

9.3 

-22°13.4 

-1.1 

55.9 

291°12.1 

9.3 

-22°14.5 

-1.0 

55.9 

305°40.4 

9.3 

-22°15.4 

-0.9 

55.9 


Lat. 

Sun 

Moonrise 

Mon 

Tue 

Sun 

Moonset 

Mon 

Tue 

72 




01:44 



70 


00:01 


02:29 

01:46 


68 

22:56 


01:02 

02:60 

02:52 

02:37 

66 

22:20 

23:57 


03:22 

03:28 

03:43 

64 

21:55 

23:22 


03:40 

03:54 

04:18 

62 

21:35 

22:56 


03:55 

04:14 

04:44 

60 

21:19 

22:37 

23:41 

04:07 

04:31 

05:04 

58 

21:06 

22:20 

23:23 

04:18 

04:45 

05:21 

56 

20:54 

22:06 

23:08 

04:28 

04:57 

05:35 

54 

20:44 

21:54 

22:55 

04:36 

05:08 

05:47 

52 

20:35 

21:44 

22:44 

04:44 

05:17 

05:58 

50 

20:27 

21:34 

22:34 

04:50 

05:26 

06:07 

45 

20:10 

21:15 

22:13 

05:05 

05:43 

06:27 

40 

19:56 

20:58 

21:56 

05:17 

05:58 

06:44 

35 

19:44 

20:45 

21:42 

05:28 

06:11 

06:58 

30 

19:34 

20:33 

21:29 

05:37 

06:22 

07:10 

20 

19:16 

20:13 

21:08 

05:52 

06:40 

07:30 

10 

19:01 

19:56 

20:50 

06:06 

06:57 

07:48 

0 

18:46 

19:40 

20:33 

06:19 

07:12 

08:05 

-10 

18:32 

19:23 

20:15 

06:32 

07:27 

08:22 

-20 

18:17 

19:06 

19:57 

06:46 

07:44 

08:40 

-30 

17:60 

18:46 

19:36 

07:01 

08:02 

09:01 

-35 

17:50 

18:35 

19:24 

07:11 

08:14 

09:13 

-40 

17:39 

18:22 

19:10 

07:21 

08:26 

09:27 

-45 

17:25 

18:06 

18:53 

07:34 

08:41 

09:43 

-50 

17:09 

17:47 

18:33 

07:49 

08:60 

10:03 

-52 

17:02 

17:38 

18:23 

07:56 

09:08 

10:13 

-54 

16:53 

17:28 

18:12 

08:04 

09:18 

10:24 

-56 

16:44 

17:17 

17:59 

08:13 

09:29 

10:36 

-58 

16:33 

17:04 

17:45 

08:23 

09:42 

10:51 

-60 

16:21 

16:49 

17:28 

08:35 

09:56 

11:08 




Sun 



Moon 


Day 

d 

O" 

LU 

of Time 

Mer. 

Mer.Pass. 

Age 


oo h 

12 h 

Pass 

Upper 

Lower 


19 

03:33 

03:31 

11:56 

00:06 

12:32 

15(99%) 

20 

03:30 

03:28 

11:56 

00:59 

13:25 

16(97%) 

21 

03:27 

03:25 

11:56 

01:52 

14:18 

17(92%) 





May 22, 23 ,24 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

239° 19.9 

203° 11.3 

12°44.9 

145° 10.2 

24°31.1 

338°08.5 

-22°34.3 

307° 36.6 

-21°33.4 

Alpheratz 

357°39.5 

29°11.6 

1 

254°22.4 

218°10.8 

12°45.9 

160° 10.9 

24°31.1 

353°11.3 

-22°34.3 

322°39.2 

-21°33.4 

Ankaa 

353°12.0 

-42° 12.0 

2 

269° 24.9 

233° 10.3 

12°46.9 

175° 11.6 

24°31.0 

8°14.0 

-22°34.3 

337°41.7 

-21°33.4 

Schedar 

349°36.3 

56°38.2 

3 

284° 27.3 

248°09.8 

12°47.9 

190° 12.3 

24°31.0 

23°16.8 

-22°34.3 

352°44.3 

-21°33.4 

Diphda 

348°52.0 

-17°52.9 

4 

299°29.8 

263°09.4 

12°48.9 

205° 13.0 

24°30.9 

38°19.5 

-22°34.3 

7°46.8 

-21°33.4 

Achernar 

335°24.3 

-57°08.3 

5 

314°32.3 

278°08.9 

12°50.0 

220° 13.7 

24°30.9 

53°22.3 

-22°34.3 

22°49.4 

-21°33.4 

Hamal 

327°56.5 

23°33.0 

6 

329°34.7 

293°08.4 

12°51.0 

235° 14.4 

24°30.9 

68°25.1 

-22°34.3 

37°51.9 

-21°33.4 

Polaris 

316°28.0 

89°20.5 

7 

344° 37.2 

308°08.0 

12°52.0 

250°15.1 

24°30.8 

83°27.8 

-22°34.2 

52° 54.5 

-21°33.5 

Akamar 

315°15.7 

-40° 13.8 

8 

359°39.7 

323°07.5 

12°53.0 

265° 15.8 

24°30.8 

98°30.6 

-22°34.2 

67°57.1 

-21°33.5 

Menkar 

314°11.2 

4°09.7 

9 

14°42.1 

338°07.0 

12°54.0 

280° 16.5 

24°30.7 

113°33.4 

-22°34.2 

82°59.6 

-21°33.5 

Mirfak 

308° 35.1 

49°55.5 

10 

29°44.6 

353°06.5 

12°55.0 

295° 17.2 

24°30.7 

128°36.1 

-22°34.2 

98°02.2 

-21°33.5 

Aldebaran 

290° 45.1 

16°32.7 

11 

44°47.1 

8°06.1 

12°56.0 

310° 17.9 

24°30.6 

143°38.9 

-22°34.2 

113°04.7 

-21°33.5 

Rigel 

281°08.5 

-8°11.0 

12 

59°49.5 

23°05.6 

12°57.1 

325° 18.6 

24°30.6 

158°41.7 

-22°34.2 

128°07.3 

-21°33.5 

Capella 

280°29.0 

46°01.0 

13 

74°52.0 

38°05.1 

12°58.1 

340° 19.3 

24°30.5 

173°44.4 

-22°34.2 

143°09.8 

-21°33.5 

Bellatrix 

278°28.0 

6°21.8 

14 

89°54.4 

53°04.6 

12°59.1 

355°20.0 

24°30.5 

188°47.2 

-22°34.1 

158° 12.4 

-21°33.6 

Elnath 

278°07.9 

28°37.3 

15 

104°56.9 

68°04.2 

13°00.1 

10°20.7 

24°30.5 

203°50.0 

-22°34.1 

173° 14.9 

-21°33.6 

Alnilam 

275°42.6 

-1°11.6 

16 

119°59.4 

83°03.7 

13°01.1 

25°21.3 

24°30.4 

218°52.7 

-22°34.1 

188° 17.5 

-21°33.6 

Betelgeuse 

270°57.2 

7°24.4 

17 

135°01.8 

98°03.2 

13°02.1 

40°22.0 

24° 30.4 

233°55.5 

-22°34.1 

203°20.1 

-21°33.6 

Canopus 

263° 54.8 

-52°42.7 

18 

150°04.3 

113°02.7 

13°03.1 

55°22.7 

24°30.3 

248°58.2 

-22°34.1 

218°22.6 

-21°33.6 

Sirius 

258°30.4 

-16°44.6 

19 

165°06.8 

128°02.3 

13°04.1 

70°23.4 

24°30.3 

264°01.0 

-22°34.1 

233° 25.2 

-21°33.6 

Adara 

255°09.6 

-29°00.2 

20 

180°09.2 

143°01.8 

13°05.2 

85°24.1 

24°30.2 

279°03.8 

-22°34.1 

248° 27.7 

-21°33.7 

Procyon 

244° 55.6 

5°10.5 

21 

195°11.7 

158°01.3 

13°06.2 

100° 24.8 

24°30.2 

294°06.5 

-22°34.1 

263° 30.3 

-21°33.7 

Pollux 

243°22.9 

27°58.7 

22 

210°14.2 

173°00.8 

13°07.2 

115°25.5 

24°30.1 

309°09.3 

-22°34.0 

278°32.9 

-21°33.7 

Avior 

234° 16.7 

-59°34.6 

23 

225° 16.6 

188°00.3 

13°08.2 

130°26.2 

24°30.1 

324°12.1 

-22°34.0 

293°35.4 

-21°33.7 

Suhail 

222°49.6 

-43°30.9 

Mer.pass.:8:01: | 

v-0.5 dl.O 

m-3.8 

v0.7 d-0.0 ml.7 | 

v2.8 dO.O 

m-2.4 

v2.6 d-0.0 m0.3 

Miaplacidus 

221°39.1 

-69°48.1 


Alphard 

217°52.2 

-8°44.7 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 













C1°OQ 1 

0 

240°19.1 

202 u 59.9 

13 u 09.2 

145 u 26.9 

24 u 30.0 

339 u 14.8 

-22 u 34.0 

308 u 38.0 

-21 u 33.7 

uuDne 

±yo ‘fo.o 

ionOono 

oi oy.± 

1 A O T7 O 

1 

255°21.5 

217°59.4 

13°10.2 

160°27.6 

24°30.0 

354° 17.6 

-22°34.0 

323°40.5 

-21°33.7 

Denebola 

182 2y.3 

14 2 /.y 

2 

270°24.0 

232°58.9 

13°11.2 

175°28.3 

24°29.9 

9°20.4 

-22°34.0 

338°43.1 

-21°33.7 

Gienah 

175°47.9 

1 700 0/1 A 

-17°39.0 

3 

285°26.5 

247°58.4 

13°12.2 

190°29.0 

24°29.9 

24°23.1 

-22°34.0 

353°45.6 

-21°33.8 

Acrux 

1 (5 U4.4 

-63° 12.5 

4 

300°28.9 

262°57.9 

13°13.2 

205°29.7 

24°29.8 

39°25.9 

-22°34.0 

8°48.2 

-21°33.8 

Gacrux 

171°56.0 

1 CfiO ICO 

-57° 13.4 

5 

315°31.4 

277°57.5 

13° 14.2 

220° 30.4 

24°29.8 

54°28.7 

-22°33.9 

23°50.8 

-21°33.8 

Alioth 

166 16.8 

55°51.6 

6 

330°33.9 

292°57.0 

13°15.2 

235°31.1 

24°29.7 

69°31.4 

-22°33.9 

38°53.3 

-21°33.8 

Spica 

158°26.7 

1rnOrrO 

-11°15.7 

/inOio o 

7 

345°36.3 

307°56.5 

13°16.2 

250°31.8 

24°29.7 

84°34.2 

-22°33.9 

53°55.9 

-21°33.8 

Alcaid 

152 55.3 

49 13.3 

8 

0°38.8 

322°56.0 

13°17.2 

265°32.5 

24°29.6 

99°37.0 

-22°33.9 

68° 58.4 

-21°33.8 

Hadar 

148°41.6 

i a o O no it 

-60°28.0 
nrO 0“7 O 

9 

15°41.3 

337°55.5 

13°18.2 

280°33.2 

24°29.6 

114°39.7 

-22°33.9 

84°01.0 

-21°33.9 

Menkent 

148 02.5 

-36 27.9 

mO nc o 

10 

30°43.7 

352°55.0 

13°19.2 

295°33.9 

24°29.5 

129°42.5 

-22°33.9 

99°03.6 

-21°33.9 

Arcturus 

145°51.6 

19 U5.3 

11 

45°46.2 

7°54.6 

13°20.2 

310°34.6 

24°29.5 

144°45.3 

-22°33.9 

114°06.1 

-21°33.9 

Rigil Kent. 

139°45.6 

-60° 54.9 

12 

60°48.7 

22°54.1 

13°21.3 

325°35.3 

24° 29.4 

159°48.1 

-22°33.8 

129°08.7 

-21°33.9 

Zubenelg. 

137°00.6 

-16°07.2 

13 

75°51.1 

37°53.6 

13°22.3 

340° 36.0 

24°29.4 

174°50.8 

-22°33.8 

144° 11.2 

-21°33.9 

Kochab 

137°19.0 

mcO 0“7 O 

74° 04.8 

ncO on i 

14 

90°53.6 

52°53.1 

13°23.3 

355°36.7 

24°29.3 

189°53.6 

-22°33.8 

159° 13.8 

-21°33.9 

Alphecca 

126 07.2 

iinOon o 

26 39.1 

ncOno a 

15 

105°56.0 

67°52.6 

13°24.3 

10°37.4 

24°29.3 

204°56.4 

-22°33.8 

174° 16.4 

-21°33.9 

Antares 

112 2U.9 

-26 28.4 

16 

120°58.5 

82°52.1 

13°25.3 

25°38.0 

24°29.2 

219°59.1 

-22°33.8 

189° 18.9 

-21°34.0 

Atria 

107°18.6 

i nno o“7 c. 

-69°03.5 

1 C O A A O 

17 

136°01.0 

97°51.6 

13°26.3 

40°38.7 

24°29.1 

235°01.9 

-22°33.8 

204°21.5 

-21°34.0 

Sa bi k 

102 U/.6 

-15 44.8 

07 Ooc 0 

18 

151°03.4 

112°51.2 

13°27.3 

55°39.4 

24°29.1 

250°04.7 

-22°33.8 

219°24.0 

-21°34.0 

Shaula 

96°16.1 

oc Ono a 

-37 06.9 

10 0 00 0 

19 

166°05.9 

127°50.7 

13°28.2 

70°40.1 

24°29.0 

265°07.4 

-22°33.7 

234° 26.6 

-21°34.0 

Rasalhague 

96 02.4 

nnO ao o 

12 32.8 

20 

181°08.4 

142°50.2 

13°29.2 

85°40.8 

24°29.0 

280°10.2 

-22°33.7 

249° 29.2 

-21°34.0 

Eta min 

90 43.8 

51°29.1 

21 

196°10.8 

157°49.7 

13°30.2 

100°41.5 

24°28.9 

295°13.0 

-22°33.7 

264°31.7 

-21°34.0 

Kaus Aust. 

83° 38.1 

OOO o C O 

-34°22.3 

OOO A O O 

22 

211°13.3 

172°49.2 

13°31.2 

115°42.2 

24°28.9 

310°15.7 

-22°33.7 

279° 34.3 

-21°34.1 

Vega 

80 35.9 

38 48.U 

23 

226°15.8 

187°48.7 

13°32.2 

130°42.9 

24°28.8 

325°18.5 

-22°33.7 

294° 36.9 

-21°34.1 

Nunki 

Altair 

75°53.1 

62°04.2 

-26° 16.2 
8°55.1 

Mer.pass.:7:57: 

< 

o 

b 

Q- 

b 

m-3.8 

v0.7 d-0.0 ml.7 | 

v2.8 dO.O 

m-2.4 

v2.6 d-0.0 m0.3 

Peacock 

53°12.6 

-56°40.1 





















Deneb 

49°28.6 

45°20.7 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.1 

9°57.7 

0 

241 u 18.2 

202 u 48.2 

13 u 33.2 

145"43.6 

24 u 28.8 

340 u 21.3 

-22 u 33.7 

309 u 39.4 

-21 u 34.1 

Alnair 

27°38.7 

-46°51.8 

1 

256°20.7 

217°47.7 

13°34.2 

160°44.3 

24°28.7 

355°24.1 

-22°33.7 

324°42.0 

-21°34.1 

Fomalhaut 

15°19.7 

-29°31.1 

2 

271°23.2 

232°47.3 

13°35.2 

175°45.0 

24°28.6 

10°26.8 

-22°33.6 

339°44.5 

-21°34.1 

Scheat 

13°49.6 

28°11.0 

3 

286°25.6 

247°46.8 

13°36.2 

190°45.7 

24°28.6 

25°29.6 

-22°33.6 

354° 47.1 

-21°34.1 

Markab 

13°34.4 

15°18.3 

4 

301°28.1 

262°46.3 

13°37.2 

205°46.4 

24°28.5 

40°32.4 

-22°33.6 

9°49.7 

-21°34.2 

2019/5/2 

SHA 

Mer.pass 

5 

316°30.5 

277°45.8 

13°38.2 

220° 47.1 

24°28.5 

55°35.1 

-22°33.6 

24° 52.2 

-21°34.2 


323°51 3 

10:28 

6 

331°33.0 

292°45.3 

13°39.2 

235°47.8 

24°28.4 

70°37.9 

-22°33.6 

39°54.8 

-21°34.2 

Mars 

J4J Jl. J 

265°50 3 

14:19 

7 

346° 35.5 

307°44.8 

13°40.2 

250°48.5 

24°28.3 

85°40.7 

-22°33.6 

54° 57.4 

-21°34.2 

J u piter 

4UJ JU. J 

98°48.6 

01:27 

8 

1°37.9 

322°44.3 

13°41.2 

265°49.2 

24°28.3 

100°43.5 

-22°33.5 

69°59.9 

-21°34.2 

Saturn 

68° 16.7 

03:29 

9 

16°40.4 

337°43.8 

13°42.2 

280° 49.9 

24°28.2 

115°46.2 

-22°33.5 

85°02.5 

-21°34.2 




10 

31°42.9 

352°43.3 

13°43.2 

295°50.6 

24°28.2 

130°49.0 

-22°33.5 

100°05.0 

-21°34.2 

2019/5/2 

SHA 

Mer.pass 

11 

46°45.3 

7°42.8 

13°44.1 

310°51.3 

24°28.1 

145°51.8 

-22°33.5 

115°07.6 

-21°34.3 

Venus 

322°40.8 

10:28 

12 

61°47.8 

22°42.3 

13°45.1 

325°52.0 

24°28.0 

160°54.6 

-22°33.5 

130° 10.2 

-21°34.3 

Mars 

265°07.8 

14:18 

13 

76°50.3 

37°41.8 

13°46.1 

340°52.7 

24°28.0 

175°57.3 

-22°33.5 

145° 12.7 

-21°34.3 

Jupiter 

98°55.8 

01:23 

14 

91°52.7 

52°41.3 

13°47.1 

355°53.4 

24° 27.9 

191°00.1 

-22°33.5 

160° 15.3 

-21°34.3 

Saturn 

68°18.9 

03:25 

15 

106°55.2 

67°40.8 

13°48.1 

10°54.1 

24°27.9 

206°02.9 

-22°33.4 

175° 17.9 

-21°34.3 

2019/5/2 

SHA 

Mer.pass 

16 

121°57.7 

82°40.3 

13°49.1 

25°54.8 

24°27.8 

221°05.6 

-22°33.4 

190° 20.4 

-21°34.3 

Venus 

321°30.0 

10:29 

17 

137°00.1 

97°39.8 

13°50.1 

40°55.5 

24° 27.7 

236°08.4 

-22°33.4 

205° 23.0 

-21°34.4 

Mars 

264°25.4 

14:16 

18 

152°02.6 

112°39.3 

13°51.1 

55°56.2 

24°27.7 

251°11.2 

-22°33.4 

220° 25.6 

-21°34.4 

Jupiter 

99°03.1 

01:18 

19 

167°05.0 

127°38.9 

13°52.0 

70°56.9 

24° 27.6 

266° 14.0 

-22°33.4 

235°28.1 

-21°34.4 

Saturn 

68°21.2 

03:21 

20 

182°07.5 

142°38.4 

13°53.0 

85°57.6 

24° 27.5 

281°16.7 

-22°33.4 

250°30.7 

-21°34.4 

1 Horizontal naralax 


21 

197° 10.0 

157°37.9 

13°54.0 

100°58.3 

24°27.5 

296°19.5 

-22°33.4 

265°33.3 

-21°34.4 


r 

Venus; 

0.1 

22 

212°12.4 

172°37.4 

13°55.0 

115°59.0 

24°27.4 

311°22.3 

-22°33.3 

280°35.8 

-21°34.4 


Mars: 

0.1 

23 

227° 14.9 

187°36.9 

13°56.0 

130°59.7 

24° 27.4 

326°25.1 

-22°33.3 

295°38.4 

-21°34.5 




Mer.pass.:7:53: 

< 

o 

b 

Q. 

b 

m-3.8 

< 

o 

bl 

Q_ 

O 

ml.7 

v2.8 dO.O 

m-2.4 

v2.6 d-0.0 m0.3 





96 



2019 May 22 to May. 24 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

180 u 50.7 

20 u 16.9 

320"08.8 

9.3 

-22° 16.3 

-0.8 

55.9 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°50.6 

20° 17.4 

334°37.1 

9.4 

-22° 17.0 

-0.7 

55.8 

72 







2 

210°50.6 

20° 17.9 

349°05.5 

9.4 

-22° 17.6 

-0.5 

55.8 

70 







3 

225°50.5 

20° 18.4 

3°33.9 

9.4 

-22°18.1 

-0.4 

55.8 

68 



00:57 

23:05 



4 

240° 50.5 

20° 18.9 

18°02.4 

9.5 

-22° 18.5 

-0.3 

55.8 

66 



01:51 

22:06 



5 

255°50.4 

20° 19.4 

32°30.8 

9.5 

-22° 18.7 

-0.2 

55.7 

64 



02:24 

21:32 



6 

270° 50.4 

20° 19.9 

46° 59.3 

9.5 

-22° 18.9 

-0.1 

55.7 

62 


01:16 

02:47 

21:08 

22:42 


7 

285°50.4 

20° 20.4 

61°27.9 

9.6 

-22° 18.9 

0.0 

55.7 

60 


01:55 

03:06 

20:49 

22:02 


8 

300°50.3 

20° 20.9 

75°56.5 

9.6 

-22° 18.8 

0.2 

55.7 

58 


02:21 

03:21 

20:34 

21:35 


9 

315°50.3 

20°21.4 

90°25.1 

9.6 

-22°18.6 

0.3 

55.6 

56 

01:09 

02:41 

03:34 

20:20 

21:14 

22:49 

10 

330° 50.2 

20°21.9 

104° 53.7 

9.7 

-22° 18.2 

0.4 

55.6 

54 

01:44 

02:58 

03:46 

20:09 

20:57 

22:12 

11 

345° 50.2 

20° 22.4 

119°22.4 

9.7 

-22° 17.8 

0.5 

55.6 

52 

02:09 

03:12 

03:56 

19:59 

20:43 

21:47 

12 

0°50.1 

20°22.9 

133°51.1 

9.7 

-22° 17.2 

0.6 

55.6 

50 

02:28 

03:24 

04:05 

19:50 

20:31 

21:27 

13 

15 50.1 

20° 23.4 

148° 19.9 

9.8 

-22°16.5 

0.7 

55.5 

45 

03:03 

03:48 

04:23 

19:31 

20:06 

20:52 

14 

30°50.0 

20° 23.9 

162°48.6 

9.8 

-22° 15.7 

0.9 

55.5 

40 

03:28 

04:07 

04:39 

19:15 

19:47 

20:26 

15 

45°50.0 

20° 24.4 

177° 17.5 

9.8 

-22° 14.8 

1.0 

55.5 

35 

03:48 

04:23 

04:51 

19:02 

19:31 

20:06 

16 

60°49.9 

20°24.8 

191°46.3 

9.9 

-22° 13.8 

1.1 

55.5 

30 

04:04 

04:36 

05:03 

18:51 

19:18 

19:50 

17 

75°49.9 

20°25.3 

206° 15.3 

9.9 

-22° 12.7 

1.2 

55.4 

20 

04:29 

04:58 

05:22 

18:32 

18:56 

19:24 

18 

90°49.9 

20° 25.8 

220°44.2 

10.0 

-22° 11.4 

1.3 

55.4 

10 

04:49 

05:15 

05:38 

18:16 

18:38 

19:05 

19 

105°49.8 

20° 26.3 

235° 13.2 

10.0 

-22° 10.0 

1.4 

55.4 

0 

05:05 

05:31 

05:53 

18:00 

18:22 

18:48 

20 

120°49.8 

20°26.8 

249°42.2 

10.1 

-22°08.6 

1.5 

55.4 

-10 

05:20 

05:46 

06:08 

17:45 

18:08 

18:33 

21 

135°49.7 

20°27.3 

264° 11.3 

10.1 

-22°07.0 

1.6 

55.3 

-20 

05:34 

06:01 

06:24 

17:29 

17:53 

18:20 

22 

150°49.7 

20°27.8 

278°40.4 

10.1 

-22°05.3 

1.8 

55.3 

-30 

05:48 

06:17 

06:42 

17:11 

17:36 

18:06 

23 

165°49.6 

20°28.3 

293°09.6 

10.2 

-22°03.5 

1.9 

55.3 

-35 

05:55 

06:26 

06:53 

17:00 

17:28 

17:59 


SD. —15.8 

d—0.5 

S.D.—15.2 

-40 

06:02 

06:36 

07:05 

16:48 

17:18 

17:51 


-45 

06:11 

06:47 

07:19 

16:34 

17:06 

17:42 

Thu 

GHA 


GHA 



d 

HP 

-50 

06:20 

07:00 

07:37 

16:16 

16:53 

17:33 
















0 

180°49.6 

20°28.7 

307°38.8 

10.2 

-22°01.5 

2.0 

55.3 








1 

195°49.5 

20° 29.2 

322° 08.0 

10.3 

-21°59.5 

2.1 

55.3 

-54 

06:28 

07:13 

07:54 

15:59 

16:40 

17:25 

2 

210°49.5 

20°29.7 

336°37.3 

10.3 

-21°57.4 

2.2 

55.2 

-56 

06:33 

07:20 

08:04 

15:49 

16:33 

17:20 

3 

225°49.4 

20°30.2 

351°06.7 

10.4 

-21°55.1 

2.3 

55.2 

-58 

06:38 

07:28 

08:16 

15:37 

16:25 

17:15 

4 

240° 49.4 

20° 30.7 

5°36.1 

10.4 

-21°52.8 

2.4 

55.2 

-60 

06:44 

07:38 

08:30 

15:23 

16:15 

17:09 

5 

255°49.3 

20°31.2 

20°05.5 

10.5 

-21°50.3 

2.5 

55.2 








6 

270°49.3 

20°31.6 

34°35.0 

10.5 

-21°47.7 

2.6 

55.1 



Moonrise 



Moonset 


7 

285°49.2 

20°32.1 

49°04.5 

10.6 

-21°45.0 

2.7 

55.1 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

300°49.2 

20°32.6 

63° 34.1 

10.6 

-21°42.3 

2.8 

55.1 

72 







9 

315°49.1 

20°33.1 

78°03.7 

10.7 

-21°39.4 

2.9 

55.1 

70 







10 

330° 49.1 

20°33.6 

92°33.4 

10.7 

-21°36.4 

3.0 

55.1 

68 


03:33 

02:57 


03:45 

06:03 

11 

345°49.0 

20° 34.0 

107° 03.2 

10.8 

-21°33.3 

3.1 

55.0 

66 

01:13 

01:55 

02:14 

04:17 

05:22 

06:46 

12 

0°49.0 

20° 34.5 

121°32.9 

10.8 

-21°30.1 

3.3 

55.0 

64 

00:31 

01:17 

01:44 

04:59 

05:60 

07:15 

13 

15°48.9 

20°35.0 

136°02.8 

10.9 

-21°26.8 

3.4 

55.0 

62 

00:03 

00:50 

01:22 

05:27 

06:26 

07:37 

14 

30° 48.9 

20°35.5 

150°32.6 

10.9 

-21°23.4 

3.5 

55.0 

60 


00:29 

01:04 

05:49 

06:47 

07:55 

15 

45°48.8 

20°36.0 

165°02.6 

11.0 

-21°19.9 

3.6 

55.0 

58 


00:12 

00:49 

06:07 

07:04 

08:10 

16 

60°48.8 

20° 36.4 

179°32.6 

11.0 

-21°16.3 

3.7 

54.9 

56 

23:58 


00:36 

06:22 

07:18 

08:22 

17 

75°48.7 

20°36.9 

194°02.6 

11.1 

-21° 12.5 

3.8 

54.9 

54 

23:45 


00:25 

06:35 

07:31 

08:33 

18 

90°48.7 

20°37.4 

208°32.7 

11.1 

-21°08.7 

3.9 

54.9 

52 

23:34 


00:15 

06:46 

07:42 

08:43 

19 

105°48.6 

20°37.9 

223°02.8 

11.2 

-21°04.8 

4.0 

54.9 

50 

23:24 


00:06 

06:56 

07:51 

08:51 

20 

120°48.5 

20°38.3 

237°33.0 

11.2 

-21°00.8 

4.1 

54.9 

45 

23:04 

23:47 


07:17 

08:12 

09:10 

21 

135°48.5 

20°38.8 

252°03.3 

11.3 

-20°56.7 

4.2 

54.9 

40 

22:47 

23:32 


07:34 

08:28 

09:25 

22 

150°48.4 

20°39.3 

266°33.6 

11.3 

-20°52.5 

4.3 

54.8 

35 

22:33 

23:19 

23:59 

07:48 

08:42 

09:37 

23 

165°48.4 

20° 39.7 

281°03.9 

11.4 

-20°48.2 

4.3 

54.8 

30 

22:21 

23:07 

23:49 

08:01 

08:54 

09:48 


SD. —15.8 

d—0.5 

S.D.—15.1 

20 

21:60 

22:48 

23:32 

08:22 

09:15 

10:07 


10 

21:42 

22:31 

23:17 

08:41 

09:32 

10:23 

Fri 

GHA 


GHA 



d 

HP 























0 

180°48.3 

20 u 40.2 

295° 34.3 

11.4 

-20"43.8 

4.4 

54.8 

-20 

20:49 

21:42 

22:33 

09:33 

10:23 

11:09 

1 

195"48.3 

20'40.7 

310"04.8 


-20°39.3 


54.8 








2 

210°48.2 

20°41.2 

324°35.3 

11.5 

-20°34.7 

4.6 

54.8 

-30 

20:28 

21:22 

22:16 

09:54 

10:43 

11:28 

3 

225°48.2 

20°41.6 

339°05.9 

11.6 

-20°30.0 

4.7 

54.8 

-35 

20:16 

21:11 

22:06 

10:07 

10:55 

11:38 









-40 

20:02 

20:57 

21:54 

10:21 

11:09 


4 

5 

240°48.1 

255°48.1 

20°42.1 

20°42.6 

353 36.5 
8°07.2 

11.6 

11.7 

-20°25.3 

-20°20.4 

4.8 

4.9 

54.7 

54.7 

-45 

-50 

19:45 

19:25 

20:42 

20:22 

21:41 

21:24 

10:38 

10:59 

11:25 

11:45 

12:05 

12:22 


270°48.0 

^O" 43.0 

22" 37.9 

11.8 

-20" 15.4 

5.0 

54.7 








7 

285° 47.9 

20°43.5 

37°08.7 

11.8 

-20° 10.4 

5.1 

54.7 

-52 

19:15 

20:13 

21:16 

11:09 

11:54 

12:30 

8 

300° 47.9 

20°44.0 

51°39.5 

11.9 

-20°05.2 

5.2 

54.7 

-54 

19:04 

20:03 

21:07 

11:20 

12:04 

12:39 












20:57 

11:32 

12:16 

12:50 

9 

315°47.8 

20°44.4 

66 ° 10.4 

11.9 

-20°00.0 

5.3 

54.7 

-58 

18:37 

19:38 

20:46 

11:47 

12:30 

13:01 

10 

330'47.8 

?0"44.9 

80" 41.4 

12.0 

-19°54.7 










11 

345° 47.7 

20°45.4 

95° 12.4 

12.0 

-19°49.3 

5.5 

54.6 

-60 

18:19 

19:22 

20:33 

12:04 

12:46 

13:15 

12 

0°47.7 

20°45.8 

109°43.4 

12.1 

-19°43.8 

5.5 

54.6 








13 

15°47.6 

20°46.3 

124° 14.5 

12.1 

-19°38.2 

5.6 

54.6 



Sun 



Moon 


14 

30°47.6 

20°46.7 

138°45.7 

12.2 

-19°32.5 

5.7 

54.6 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

45°47.5 

20°47.2 

153° 16.9 

12.2 

-19°26.7 

5.8 

54.6 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°47.4 

20°47.7 

167°48.2 

12.3 

-19°20.9 

5.9 

54.6 

22 

03:23 

03:21 

11:56 

02:45 

15:11 

18(86%) 

17 

75° 47.4 

20°48.1 

182° 19.5 

12.4 

-19°15.0 

6.0 

54.5 

23 

03:18 

03:16 

11:56 

03:36 

16:01 

19(79%) 

18 

90°47.3 

20°48.6 

196° 50.9 

12.4 

-19°08.9 

6.1 

54.5 

24 

03:13 

03:11 

11:56 

04:26 

16:50 

20(70%) 

19 

105°47.3 

20°49.0 

211°22.4 

12.5 

-19°02.8 

6.1 

54.5 








20 

120°47.2 

20°49.5 

225°53.8 

12.5 

-18°56.7 

6.2 

54.5 








21 

135°47.1 

20°50.0 

240° 25.4 

12.6 

-18°50.4 

6.3 

54.5 








22 

150°47.1 

20°50.4 

254°57.0 

12.6 

-18°44.1 

6.4 

54.5 








23 

165°47.0 

20°50.9 

269°28.6 

12.7 

-18°37.6 

6.5 

54.5 









SD. —15.8 

d—0.5 

S.D.—15.0 
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May 25, 26 ,27 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

242° 17.4 

202°36.4 

13°57.0 

146°00.4 

24° 27.3 

341°27.8 

-22°33.3 

310°41.0 

-21°34.5 

Alpheratz 

357°39.5 

29°11.6 

1 

257°19.8 

217°35.9 

13°57.9 

161°01.1 

24° 27.2 

356°30.6 

-22°33.3 

325°43.5 

-21°34.5 

Ankaa 

353°11.9 

-42° 12.0 

2 

272°22.3 

232°35.4 

13°58.9 

176°01.8 

24° 27.2 

11°33.4 

-22°33.3 

340°46.1 

-21°34.5 

Schedar 

349°36.3 

56°38.2 

3 

287°24.8 

247° 34.9 

13°59.9 

191°02.5 

24° 27.1 

26°36.2 

-22°33.3 

355°48.7 

-21°34.5 

Diphda 

348°51.9 

-17°52.9 

4 

302°27.2 

262° 34.4 

14°00.9 

206°03.2 

24° 27.0 

41°38.9 

-22°33.3 

10°51.2 

-21°34.5 

Achernar 

335°24.2 

-57°08.3 

5 

317°29.7 

277°33.9 

14°01.9 

221°03.9 

24° 27.0 

56°41.7 

-22°33.2 

25°53.8 

-21°34.6 

Hamal 

327°56.5 

23°33.0 

6 

332°32.1 

292°33.3 

14°02.8 

236°04.6 

24° 26.9 

71°44.5 

-22°33.2 

40°56.4 

-21°34.6 

Polaris 

316°27.4 

89°20.5 

7 

347°34.6 

307°32.8 

14°03.8 

251°05.3 

24° 26.8 

86°47.3 

-22°33.2 

55°58.9 

-21°34.6 

Akamar 

315°15.7 

-40° 13.8 

8 

2°37.1 

322°32.3 

14°04.8 

266°06.0 

24° 26.8 

101°50.0 

-22°33.2 

71°01.5 

-21°34.6 

Menkar 

314°11.1 

4°09.7 

9 

17°39.5 

337°31.8 

14°05.8 

281°06.7 

24° 26.7 

116°52.8 

-22°33.2 

86°04.1 

-21°34.6 

Mirfak 

308°35.1 

49°55.5 

10 

32°42.0 

352°31.3 

14°06.7 

296°07.4 

24° 26.6 

131°55.6 

-22°33.2 

101°06.6 

-21°34.6 

Aldebaran 

290°45.1 

16°32.7 

11 

47°44.5 

7°30.8 

14°07.7 

311°08.1 

24° 26.6 

146°58.4 

-22°33.1 

116°09.2 

-21°34.7 

Rigel 

281°08.5 

-8°11.0 

12 

62°46.9 

22°30.3 

14°08.7 

326°08.7 

24° 26.5 

162°01.1 

-22°33.1 

131°11.8 

-21°34.7 

Capella 

280°29.0 

46°01.0 

13 

77°49.4 

37°29.8 

14°09.7 

341°09.4 

24° 26.4 

177°03.9 

-22°33.1 

146° 14.3 

-21°34.7 

Bellatrix 

278°28.0 

6 °21.8 

14 

92°51.9 

52°29.3 

14°10.6 

356°10.1 

24° 26.4 

192°06.7 

-22°33.1 

161°16.9 

-21°34.7 

Elnath 

278°07.9 

28°37.3 

15 

107°54.3 

67°28.8 

14°11.6 

11 °10.8 

24° 26.3 

207°09.5 

-22°33.1 

176° 19.5 

-21°34.7 

Alnilam 

275°42.6 

-1°11.6 

16 

122°56.8 

82°28.3 

14°12.6 

26°11.5 

24° 26.2 

222°12.3 

-22°33.1 

191°22.0 

-21°34.7 

Betelgeuse 

270°57.2 

7°24.4 

17 

137°59.3 

97°27.8 

14°13.6 

41°12.2 

24°26.1 

237°15.0 

-22°33.1 

206°24.6 

-21°34.8 

Canopus 

263°54.8 

-52°42.6 

18 

153°01.7 

112°27.3 

14° 14.5 

56°12.9 

24°26.1 

252°17.8 

-22°33.0 

221°27.2 

-21°34.8 

Sirius 

258°30.4 

-16°44.6 

19 

168°04.2 

127°26.8 

14°15.5 

71°13.6 

24° 26.0 

267°20.6 

-22°33.0 

236°29.7 

-21°34.8 

Adara 

255°09.6 

-29°00.2 

20 

183°06.6 

142° 26.3 

14°16.5 

86 ° 14.3 

24° 25.9 

282°23.4 

-22°33.0 

251°32.3 

-21°34.8 

Procyon 

244°55.7 

5°10.5 

21 

198°09.1 

157°25.8 

14° 17.5 

101°15.0 

24° 25.9 

297°26.1 

-22°33.0 

266°34.9 

-21°34.8 

Pollux 

243°22.9 

27°58.7 

22 

213°11.6 

172°25.3 

14° 18.4 

116°15.7 

24° 25.8 

312°28.9 

-22°33.0 

281°37.4 

-21°34.8 

Avior 

234° 16.7 

-59°34.6 

23 

228°14.0 

187° 24.7 

14° 19.4 

131°16.4 

24° 25.7 

327°31.7 

-22°33.0 

296°40.0 

-21°34.9 

Suhail 

222°49.6 

-43°30.9 

Mer.pass.:7:49: 

v-0.5 dl.O 

m-3.8 

< 

o 

Q_ 

O 

ml.7 

v2.8 dO.O 

m-2.4 

v2.6 d-0.0 m0.3 

Miaplacidus 

221°39.2 

-69°48.1 


Alphard 

217°52.2 

-8°44.7 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











n i iKKo 


C 1 °OQ 1 

0 

243 u 16.5 

202 u 24.2 

14 u 20.4 

146 u 17.1 

24 u 25.6 

342 u 34.5 

-22 u 33.0 

311 u 42.6 

-21 u 34.9 

uuDne 

±yo ‘to.o 

ionOono 

oi oy.± 

i a ono o 

1 

258°19.0 

217°23.7 

14°21.3 

161°17.8 

24° 25.6 

357°37.3 

-22°32.9 

326°45.2 

-21°34.9 

Denebola 

182 2y.3 

14 28.U 

2 

273°21.4 

232°23.2 

14°22.3 

176° 18.5 

24° 25.5 

12°40.0 

-22°32.9 

341°47.7 

-21°34.9 

Gienah 

175°47.9 

1 700 0/1 A 

-17°39.0 

3 

288°23.9 

247° 22.7 

14°23.3 

191°19.2 

24° 25.4 

27°42.8 

-22°32.9 

356°50.3 

-21°34.9 

Acrux 

1/3 U4.4 

-63° 12.5 

4 

303°26.4 

262°22.2 

14°24.2 

206° 19.9 

24° 25.3 

42°45.6 

-22°32.9 

11°52.9 

-21°34.9 

Gacrux 

171°56.1 

1ccoICO 

-57° 13.4 

5 

318°28.8 

277°21.7 

14°25.2 

221 °20.6 

24° 25.3 

57°48.4 

-22°32.9 

26°55.4 

-21°35.0 

Alioth 

166 16.8 

55°51.6 

6 

333°31.3 

292°21.2 

14°26.2 

236°21.3 

24° 25.2 

72°51.2 

-22°32.9 

41°58.0 

-21°35.0 

Spica 

158°26.7 

1rnOrrO 

-11°15.7 

/inOin o 

7 

348°33.8 

307° 20.6 

14°27.1 

251°22.0 

24°25.1 

87°53.9 

-22°32.8 

57°00.6 

-21°35.0 

Alcaid 

152 55.3 

49 13.3 

8 

3°36.2 

322°20.1 

14°28.1 

266°22.7 

24° 25.0 

102°56.7 

-22°32.8 

72°03.1 

-21°35.0 

Hadar 

148°41.6 

i a o O no it 

-60°28.0 
nrO 0“7 O 

9 

18°38.7 

337° 19.6 

14°29.1 

281°23.4 

24° 25.0 

117°59.5 

-22°32.8 

87°05.7 

-21°35.0 

Menkent 

148 02.5 

-36 27.9 

mO nc o 

10 

33°41.1 

352° 19.1 

14°30.0 

296°24.1 

24° 24.9 

133°02.3 

-22°32.8 

102°08.3 

-21°35.0 

Arcturus 

145°51.6 

19 U5.3 

11 

48°43.6 

7° 18.6 

14°31.0 

311°24.8 

24° 24.8 

148°05.1 

-22°32.8 

117°10.9 

-21°35.1 

Rigil Kent. 

139°45.6 

-60° 54.9 

12 

63°46.1 

22 ° 18.1 

14°31.9 

326°25.5 

24° 24.7 

163°07.8 

-22°32.8 

132° 13.4 

-21°35.1 

Zubenelg. 

137°00.6 

-16°07.3 

13 

78°48.5 

37° 17.6 

14°32.9 

341°26.2 

24° 24.7 

178°10.6 

-22°32.8 

147° 16.0 

-21°35.1 

Kochab 

137°19.0 

mcOo “7 o 

74° 04.8 

ncO on i 

14 

93°51.0 

52° 17.0 

14°33.9 

356°26.9 

24° 24.6 

193°13.4 

-22°32.7 

162° 18.6 

-21°35.1 

Alphecca 

126 07.2 

iinOon o 

26 39.1 

ncOno a 

15 

108°53.5 

67° 16.5 

14°34.8 

11°27.6 

24° 24.5 

208° 16.2 

-22°32.7 

177°21.1 

-21°35.1 

Antares 

112 2U.9 

-26 28.4 

16 

123°55.9 

82° 16.0 

14°35.8 

26°28.3 

24° 24.4 

223°19.0 

-22°32.7 

192°23.7 

-21°35.1 

Atria 

107°18.5 

i nno o“7 c. 

-69°03.5 

1 C O A A O 

17 

138°58.4 

97° 15.5 

14°36.7 

41°29.0 

24° 24.4 

238°21.7 

-22°32.7 

207°26.3 

-21°35.2 

Sa bi k 

102 U/.6 

-15 44.8 

07Ooc 0 

18 

154°00.9 

112° 15.0 

14°37.7 

56°29.7 

24° 24.3 

253°24.5 

-22°32.7 

222°28.9 

-21°35.2 

Shaula 

96° 16.0 

oc Ono a 

-37 06.9 

10 0 00 0 

19 

169°03.3 

127° 14.5 

14°38.7 

71°30.4 

24° 24.2 

268°27.3 

-22°32.7 

237°31.4 

-21°35.2 

Rasalhague 

96 02.4 

nnO a o o 

12 32.9 

20 

184°05.8 

142° 13.9 

14°39.6 

86°31.2 

24° 24.1 

283°30.1 

-22°32.6 

252°34.0 

-21°35.2 

Eta min 

90 43.8 

51°29.1 

21 

199°08.2 

157° 13.4 

14°40.6 

101°31.9 

24° 24.0 

298°32.9 

-22°32.6 

267°36.6 

-21°35.2 

Kaus Aust. 

83° 38.1 

OOO o C O 

-34°22.3 

OOO A O O 

22 

214°10.7 

172° 12.9 

14°41.5 

116°32.6 

24° 24.0 

313°35.6 

-22°32.6 

282°39.2 

-21°35.2 

Vega 

80 35.9 

38 48.U 

23 

229°13.2 

187° 12.4 

14°42.5 

131°33.3 

24° 23.9 

328°38.4 

-22°32.6 

297°41.7 

-21°35.3 

Nunki 

Altair 

75°53.0 

62°04.2 

-26° 16.2 
8°55.1 

Mer.pass.:7:45: 

v-0.5 dl.O 

m-3.8 

v0.7 d-0.1 

ml.7 

v2.8 dO.O 

m-2.4 

v2.6 d-0.0 m0.3 

Peacock 

53°12.6 

-56°40.1 





















Deneb 

49°28.5 

45°20.7 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.1 

9°57.7 

0 

244° 15.6 

202 u 11.9 

14 u 43.4 

146“34.0 

24 u 23.8 

343“41.2 

-22 u 32.6 

312 u 44.3 

-21 u 35.3 

Alnair 

27°38.7 

-46°51.8 

1 

259°18.1 

217° 11.3 

14°44.4 

161°34.7 

24° 23.7 

358°44.0 

-22°32.6 

327°46.9 

-21°35.3 

Fomalhaut 

15°19.7 

-29°31.1 

2 

274°20.6 

232° 10.8 

14°45.3 

176°35.4 

24° 23.6 

13°46.8 

-22°32.6 

342°49.4 

-21°35.3 

Scheat 

13°49.6 

28°11.0 

3 

289°23.0 

247° 10.3 

14°46.3 

191°36.1 

24° 23.6 

28°49.6 

-22°32.5 

357°52.0 

-21°35.3 

Markab 

13°34.4 

15° 18.4 

4 

304°25.5 

262°09.8 

14°47.2 

206°36.8 

24° 23.5 

43°52.3 

-22°32.5 

12°54.6 

-21°35.4 

2019/5/2 

SHA 

Mer.pass 

5 

319°28.0 

277°09.2 

14°48.2 

221°37.5 

24° 23.4 

58°55.1 

-22°32.5 

27°57.2 

-21°35.4 


320° 19.0 

10:30 

6 

334°30.4 

292°08.7 

14°49.1 

236°38.2 

24° 23.3 

73°57.9 

-22°32.5 

42°59.7 

-21°35.4 

Mars 

263°43 0 

14:15 

7 

349°32.9 

307°08.2 

14°50.1 

251°38.9 

24° 23.2 

89°00.7 

-22°32.5 

58°02.3 

-21°35.4 

J u piter 

tUJ 7J.U 

99° 10.5 

01:14 

8 

4°35.4 

322° 07.7 

14°51.0 

266°39.6 

24°23.1 

104°03.5 

-22°32.5 

73°04.9 

-21°35.4 

Saturn 

68°23.6 

03:17 

9 

19°37.8 

337° 07.1 

14°52.0 

281°40.3 

24°23.1 

119°06.3 

-22°32.4 

88°07.5 

-21°35.4 




10 

34°40.3 

352°06.6 

14°52.9 

296°41.0 

24° 23.0 

134°09.0 

-22°32.4 

103° 10.0 

-21°35.5 

2019/5/2 

SHA 

Mer.pass 

11 

49°42.7 

7°06.1 

14°53.9 

311°41.7 

24° 22.9 

149°11.8 

-22°32.4 

118°12.6 

-21°35.5 

Venus 

319°07.7 

10:31 

12 

64°45.2 

22°05.6 

14°54.8 

326°42.4 

24° 22.8 

164° 14.6 

-22°32.4 

133° 15.2 

-21°35.5 

Mars 

263°00.6 

14:14 

13 

79°47.7 

37°05.0 

14°55.8 

341°43.1 

24° 22.7 

179° 17.4 

-22°32.4 

148° 17.8 

-21°35.5 

Jupiter 

99°18.0 

01:09 

14 

94°50.1 

52°04.5 

14°56.7 

356°43.8 

24° 22.6 

194°20.2 

-22°32.4 

163°20.3 

-21°35.5 

Saturn 

68 ° 26.1 

03:13 

15 

109°52.6 

67°04.0 

14°57.7 

11°44.5 

24° 22.5 

209°23.0 

-22°32.3 

178°22.9 

-21°35.5 

2019/5/2 

SHA 

Mer.pass 

16 

124°55.1 

82°03.5 

14°58.6 

26°45.2 

24° 22.5 

224°25.7 

-22°32.3 

193°25.5 

-21°35.6 

Venus 

317°56.2 

10:32 

17 

139°57.5 

97°02.9 

14°59.6 

41°45.9 

24° 22.4 

239°28.5 

-22°32.3 

208°28.1 

-21°35.6 

Mars 

262° 18.3 

14:13 

18 

154°60.0 

112°02.4 

15°00.5 

56°46.6 

24° 22.3 

254°31.3 

-22°32.3 

223°30.6 

-21°35.6 

Jupiter 

99°25.6 

01:05 

19 

170°02.5 

127°01.9 

15°01.4 

71°47.3 

24° 22.2 

269° 34.1 

-22°32.3 

238°33.2 

-21°35.6 

Saturn 

68°28.7 

03:09 

20 

185°04.9 

142°01.3 

15°02.4 

86°48.0 

24°22.1 

284°36.9 

-22°32.3 

253°35.8 

-21°35.6 

1 Horizontal naralax 


21 

200°07.4 

157°00.8 

15°03.3 

101°48.7 

24° 22.0 

299°39.7 

-22°32.3 

268°38.4 

-21°35.7 


r 

Venus; 

0.1 

22 

215°09.9 

172°00.3 

15°04.3 

116°49.4 

24°21.9 

314°42.5 

-22°32.2 

283°40.9 

-21°35.7 


Mars: 

0.1 

23 

230°12.3 

186°59.7 

15°05.2 

131°50.1 

24°21.9 

329°45.2 

-22°32.2 

298°43.5 

-21°35.7 




Mer.pass.:7:41: 

v-0.5 dl.O 

m-3.8 

< 

o 

Q_ 

O 

ml.7 

v2.8 dO.O 

m-2.4 

v2.6 d-0.0 m0.3 





98 



2019 May 25 to May. 27 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

180°47.0 

20 u 51.3 

284 u 00.4 

12.7 

-18 u 31.1 

6.5 

54.5 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°46.9 

20°51.8 

298°32.1 

12.8 

-18°24.5 

6.6 

54.5 

72 







2 

210°46.9 

20°52.2 

313°03.9 

12.8 

-18°17.9 

6.7 

54.4 

70 







3 

225°46.8 

20°52.7 

327°35.8 

12.9 

-18°11.1 

6.8 

54.4 

68 



00:24 




4 

240°46.7 

20°53.1 

342°07.7 

12.9 

-18°04.3 

6.9 

54.4 

66 



01:39 

22:19 



5 

255°46.7 

20°53.6 

356°39.7 

13.0 

-17°57.4 

6.9 

54.4 

64 



02:15 

21:42 



6 

270°46.6 

20°54.0 

11° 11.7 

13.0 

-17°50.4 

7.0 

54.4 

62 


01:00 

02:40 

21:16 

22:59 


7 

285°46.5 

20°54.5 

25°43.8 

13.1 

-17°43.4 

7.1 

54.4 

60 


01:45 

02:60 

20:56 

22:12 


8 

300°46.5 

20°55.0 

40°15.9 

13.2 

-17°36.2 

7.2 

54.4 

58 


02:14 

03:16 

20:39 

21:42 


9 

315°46.4 

20°55.4 

54°48.1 

13.2 

-17°29.0 

7.2 

54.4 

56 

00:55 

02:35 

03:30 

20:25 

21:20 

23:05 

10 

330°46.4 

20°55.9 

69°20.3 

13.3 

-17°21.8 

7.3 

54.4 

54 

01:36 

02:53 

03:42 

20:13 

21:03 

22:21 

11 

345°46.3 

20°56.3 

83°52.6 

13.3 

-17° 14.4 

7.4 

54.4 

52 

02:02 

03:07 

03:52 

20:03 

20:48 

21:54 

12 

0°46.2 

20°56.7 

98°24.9 

13.4 

-17°07.0 

7.5 

54.4 

50 

02:22 

03:20 

04:01 

19:53 

20:35 

21:33 

13 

15°46.2 

20°57.2 

112°57.3 

13.4 

-16°59.5 

7.5 

54.3 

45 

02:59 

03:45 

04:21 

19:34 

20:09 

20:56 

14 

30°46.1 

20°57.6 

127°29.7 

13.5 

-16°51.9 

7.6 

54.3 

40 

03:25 

04:05 

04:37 

19:18 

19:50 

20:29 

15 

45°46.1 

20°58.1 

142°02.2 

13.5 

-16°44.3 

7.7 

54.3 

35 

03:46 

04:21 

04:50 

19:05 

19:33 

20:09 

16 

60°46.0 

20°58.5 

156°34.7 

13.5 

-16°36.6 

7.7 

54.3 

30 

04:02 

04:35 

05:01 

18:53 

19:20 

19:52 

17 

75°45.9 

20°59.0 

171°07.3 

13.6 

-16°28.8 

7.8 

54.3 

20 

04:28 

04:57 

05:21 

18:33 

18:57 

19:26 

18 

90°45.9 

20°59.4 

185°39.9 

13.6 

-16°21.0 

7.9 

54.3 

10 

04:49 

05:15 

05:38 

18:16 

18:39 

19:06 

19 

105°45.8 

20°59.9 

200 ° 12.6 

13.7 

-16°13.1 

7.9 

54.3 

0 

05:06 

05:31 

05:53 

18:01 

18:23 

18:49 

20 

120°45.7 

21°00.3 

214°45.3 

13.7 

-16°05.1 

8.0 

54.3 

-10 

05:21 

05:47 

06:09 

17:45 

18:07 

18:33 

21 

135°45.7 

21 °00.8 

229° 18.0 

13.8 

-15°57.1 

8.1 

54.3 

-20 

05:35 

06:02 

06:25 

17:28 

17:52 

18:19 

22 

150°45.6 

21 °01.2 

243°50.8 

13.8 

-15°48.9 

8.1 

54.3 

-30 

05:49 

06:18 

06:44 

17:10 

17:35 

18:05 

23 

165°45.5 

21 °01.6 

258°23.7 

13.9 

-15°40.8 

8.2 

54.3 

-35 

05:57 

06:28 

06:55 

16:59 

17:26 

17:57 


SD. —15.8 

Q. 

II 

O 

ui 

S.D.—14.9 

-40 

06:04 

06:38 

07:08 

16:46 

17:16 

17:49 


-45 

06:13 

06:50 

07:22 

16:31 

17:04 

17:41 


GHA 


GHA 



d 

HP 

-50 

06:23 

07:03 

07:40 

16:13 

16:50 











nn-27 

07-10 


inns 


17?fi 

0 

180°45.5 

21 °02.1 

272°56.6 

13.9 

-15°32.5 

8.3 

54.3 








1 

195°45.4 

21°02.5 

287°29.5 

14.0 

-15°24.2 

8.3 

54.3 

-54 

06:32 

07:17 

07:58 

15:55 

16:37 

17:22 

2 

210°45.3 

21°03.0 

302°02.5 

14.0 

-15°15.9 

8.4 

54.3 

-56 

06:37 

07:24 

08:09 

15:45 

16:29 

17:17 

3 

225°45.3 

21°03.4 

316°35.6 

14.1 

-15°07.4 

8.5 

54.3 

-58 

06:42 

07:33 

08:21 

15:32 

16:21 

17:11 

4 

240°45 2 

21°03 8 

331°086 

14 1 

14°589 

8 5 

54 3 

-60 

06:48 

07:42 

08:35 

15:18 

16:11 

17:05 

5 

255°45.2 

21°04.3 

345°41.7 

14.1 

-14°50.4 

8.6 

54.3 


6 

270°45.1 

21°04.7 

0° 14.9 

14.2 

-14°41.8 

8.6 

54.3 



Moonrise 



Moonset 


7 

285°45.0 

21°05.2 

14°48.1 

14.2 

-14°33.1 

8.7 

54.3 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

300°45.0 

21°05.6 

29°21.3 

14.3 

-14°24.4 

8.8 

54.3 

72 


03:40 

03:12 


08:35 

10:33 

9 

315°44.9 

21°06.0 

43°54.6 

14.3 

-14°15.6 

8.8 

54.3 

70 

03:30 

03:07 

02:53 

07:10 

09:06 

10:50 

10 

330°44.8 

21°06.5 

58°27.9 

14.3 

-14°06.7 

8.9 

54.3 

68 

02:49 

02:43 

02:38 

07:50 

09:29 

11:04 

11 

345°44.8 

21°06.9 

73°01.3 

14.4 

-13°57.8 

8.9 

54.3 

66 

02:21 

02:24 

02:25 

08:17 

09:47 

11:15 

12 

0°44.7 

21°07.3 

87° 34.7 

14.4 

-13°48.8 

9.0 

54.3 

64 

01:60 

02:09 

02:15 

08:38 

10:01 

11:24 

13 

15°44.6 

21°07.8 

102°08.1 

14.5 

-13°39.8 

9.1 

54.3 

62 

01:42 

01:56 

02:06 

08:54 

10:13 

11:32 

14 

30°44.5 

21°08.2 

116°41.6 

14.5 

-13°30.7 

9.1 

54.3 

60 

01:28 

01:45 

01:59 

09:08 

10:23 

11:39 

15 

45°44.5 

21°08.6 

131°15.1 

14.5 

-13°21.6 

9.2 

54.3 

58 

01:16 

01:36 

01:52 

09:20 

10:32 

11:45 

16 

60°44.4 

21°09.1 

145°48.7 

14.6 

-13°12.4 

9.2 

54.3 

56 

01:05 

01:28 

01:46 

09:30 

10:40 

11:50 

17 

75°44.3 

21°09.5 

160°22.2 

14.6 

-13°03.2 

9.3 

54.3 

54 

00:56 

01:20 

01:40 

09:39 

10:47 

11:55 

18 

90°44.3 

21°09.9 

174°55.9 

14.6 

-12°53.9 

9.3 

54.3 

52 

00:47 

01:13 

01:36 

09:47 

10:53 

11:59 

19 

105°44.2 

21°10.3 

189°29.5 

14.7 

-12°44.5 

9.4 

54.3 

50 

00:40 

01:07 

01:31 

09:54 

10:58 

12:03 

20 

120°44.1 

21 °10.8 

204°03.2 

14.7 

-12°35.1 

9.4 

54.3 

45 

00:23 

00:54 

01:22 

10:10 

11:10 

12:11 

21 

135°44.1 

21 °11.2 

218°36.9 

14.7 

-12°25.6 

9.5 

54.3 

40 

00:10 

00:44 

01:14 

10:22 

11:20 

12:18 

22 

150°44.0 

21 °11.6 

233° 10.7 

14.8 

-12°16.1 

9.5 

54.3 

35 


00:34 

01:07 

10:33 

11:28 

12:24 

23 

165°43.9 

21 °12.1 

247° 44.4 

14.8 

-12°06.6 

9.6 

54.3 

30 


00:26 

01:01 

10:42 

11:36 

12:29 


SD. —15.8 

Q. 

II 

O 

S.D.—14.8 

20 


00:12 

00:50 

10:58 

11:48 

12:38 


10 

23:60 


00:41 

11:12 

11:59 

12:46 


GHA 


GHA 



d 

HP 























0 

180 ,J 43.9 

21°12.5 

262° 18.2 

14.8 

-11°57.0 

9.6 

54.3 

20 

2324 


0014 

11:51 

12-31 

1308 

1 

195°43.8 

21° 12.9 

276°52.1 

14.9 

-11°47.3 

9.7 

54.3 








2 

210°43.7 

21°13.3 

291°26.0 

14.9 

-11°37.6 

9.7 

54.3 

-30 

23:10 


00:03 

12:07 

12:43 

13:16 

3 

225°43.6 

21°13.8 

305°59.9 

14.9 

-11°27.9 

9.8 

54.3 

-35 

23:02 

23:57 


12:16 

12:50 

13:21 

4 

240°43.6 

21°14.2 

320°33.8 

14.9 

-11°18.0 

9.8 

54.3 

-45 

22-41 

AJ. JU 

2342 


12-38 

1307 

ij.Z/ 

1333 

5 

255°43.5 

21° 14.6 

335°07.7 

15.0 

-11°08.2 

9.9 

54.3 

50 

22-27 

23 32 


12-53 

1319 

1341 

6 

270° 43.4 

21° 15.0 

349°41.7 

15.0 

-10°58.3 

9.9 

54.3 








7 

285°43.4 

21°15.4 

4°15.7 

15.0 

-10°48.4 

10.0 

54.3 

-52 

22:21 

23:27 


12:60 

13:24 

13:44 

8 

300°43.3 

21°15.9 

18°49.8 

15.0 

-10°38.4 

10.0 

54.3 

-54 

22:14 

23:22 


13:07 

13:29 

13:48 

9 

315°43.2 

21°16.3 

33°23.8 

15.1 

-10°28.3 

10.1 

54.3 

58 

21-57 

J.0 

2310 


1J. 1 J 

1325 

1J. JU 

1343 

Ij.Jj 

13-57 

10 

330 c 43.1 

21° 16.7 

47°57.9 

15.1 

-10°18.3 

10.1 

54.3 








11 

^4R°4^ 1 

21°17 1 

fS2°^2 n 

1 5 1 

_m°na i 

in i 


-60 

21:47 

23:03 


13:36 

13:51 

14:03 

12 

0°43.0 

21°17.5 

77°06.2 

15.1 

-9°58.0 

10.2 

54.3 


13 

15°42.9 

21°18.0 

91°40.3 

15.2 

-9°47.8 

10.2 

54.3 



Sun 



Moon 


14 

30°42.9 

21°18.4 

106° 14.5 

15.2 

-9°37.5 

10.3 

54.3 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

45°42.8 

21°18.8 

120°48.7 

15.2 

-9°27.2 

10.3 

54.4 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°42.7 

21° 19.2 

135°22.9 

15.2 

-9° 16.9 

10.4 

54.4 

25 

03:08 

03:05 

11:56 

05:13 

17:36 

21(61%) 

17 

75°42.6 

21°19.6 

149°57.1 

15.2 

-9°06.5 

10.4 

54.4 

26 

03:02 

02:59 

11:57 

05:58 

18:20 

22(52%) 

18 

90°42.6 

21 °20.0 

164°31.4 

15.3 

-8°56.1 

10.4 

54.4 

27 

02:55 

02:52 

11:57 

06:42 

19:03 

23(42%) 

19 

105°42.5 

21°20.4 

179°05.6 

15.3 

-8°45.7 

10.5 

54.4 








20 

120°42.4 

21°20.9 

193°39.9 

15.3 

-8°35.2 

10.5 

54.4 








21 

135°42.3 

21°21.3 

208° 14.2 

15.3 

-8°24.6 

10.5 

54.4 








22 

150°42.3 

21°21.7 

222°48.5 

15.3 

-8° 14.1 

10.6 

54.4 








23 

165°42.2 

21 °22.1 

237°22.9 

15.3 

-8°03.5 

10.6 

54.4 









SD.—15.8 

Q. 

II 

O 

S.D.—14.8 













May 28, 29 ,30 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

245°14.8 

201°59.2 

15°06.1 

146°50.8 

24°21.8 

344°48.0 

-22°32.2 

313°46.1 

-21°35.7 

Alpheratz 

357°39.5 

29°11.6 

1 

260°17.2 

216°58.7 

15°07.1 

161°51.5 

24°21.7 

359°50.8 

-22°32.2 

328°48.7 

-21°35.7 

Ankaa 

353°11.9 

-42° 12.0 

2 

275°19.7 

231°58.2 

15°08.0 

176°52.2 

24°21.6 

14°53.6 

-22°32.2 

343°51.3 

-21°35.7 

Schedar 

349°36.2 

56°38.2 

3 

290°22.2 

246°57.6 

15°09.0 

191°52.9 

24°21.5 

29°56.4 

-22°32.2 

358°53.8 

-21°35.8 

Diphda 

348°51.9 

-17°52.9 

4 

305° 24.6 

261°57.1 

15°09.9 

206°53.6 

24°21.4 

44°59.2 

-22°32.1 

13°56.4 

-21°35.8 

Achernar 

335°24.2 

-57°08.3 

5 

320°27.1 

276°56.6 

15°10.8 

221°54.3 

24°21.3 

60°02.0 

-22°32.1 

28°59.0 

-21°35.8 

Hamal 

327°56.5 

23°33.0 

6 

335°29.6 

291°56.0 

15°11.8 

236°55.0 

24°21.2 

75°04.7 

-22°32.1 

44°01.6 

-21°35.8 

Polaris 

316°26.9 

89°20.5 

7 

350°32.0 

306°55.5 

15°12.7 

251°55.7 

24°21.1 

90°07.5 

-22°32.1 

59°04.1 

-21°35.8 

Akamar 

315°15.7 

-40° 13.7 

8 

5°34.5 

321°54.9 

15°13.6 

266°56.4 

24°21.0 

105° 10.3 

-22°32.1 

74°06.7 

-21°35.8 

Menkar 

314°11.1 

4°09.7 

9 

20°37.0 

336°54.4 

15° 14.6 

281°57.1 

24°21.0 

120°13.1 

-22°32.1 

89°09.3 

-21°35.9 

Mirfak 

308°35.1 

49°55.5 

10 

35°39.4 

351°53.9 

15°15.5 

296°57.8 

24°20.9 

135°15.9 

-22°32.0 

104° 11.9 

-21°35.9 

Aldebaran 

290°45.1 

16°32.7 

11 

50°41.9 

6°53.3 

15° 16.4 

311°58.5 

24°20.8 

150°18.7 

-22°32.0 

119° 14.5 

-21°35.9 

Rigel 

281°08.5 

-8°11.0 

12 

65°44.3 

21°52.8 

15° 17.4 

326°59.2 

24°20.7 

165°21.5 

-22°32.0 

134° 17.0 

-21°35.9 

Capella 

280°29.0 

46°00.9 

13 

80°46.8 

36°52.3 

15°18.3 

341°59.9 

24°20.6 

180°24.3 

-22°32.0 

149° 19.6 

-21°35.9 

Bellatrix 

278°28.0 

6 °21.8 

14 

95°49.3 

51°51.7 

15°19.2 

357°00.7 

24°20.5 

195°27.0 

-22°32.0 

164° 22.2 

-21°36.0 

Elnath 

278°07.9 

28°37.3 

15 

110°51.7 

66°51.2 

15°20.2 

12°01.4 

24° 20.4 

210°29.8 

-22°32.0 

179° 24.8 

-21°36.0 

Alnilam 

275°42.6 

-1°11.6 

16 

125°54.2 

81°50.6 

15°21.1 

27°02.1 

24°20.3 

225°32.6 

-22°31.9 

194° 27.4 

-21°36.0 

Betelgeuse 

270°57.2 

7°24.4 

17 

140°56.7 

96°50.1 

15°22.0 

42°02.8 

24°20.2 

240° 35.4 

-22°31.9 

209° 29.9 

-21°36.0 

Canopus 

263°54.9 

-52°42.6 

18 

155°59.1 

111°49.6 

15°23.0 

57°03.5 

24°20.1 

255°38.2 

-22°31.9 

224° 32.5 

-21°36.0 

Sirius 

258°30.4 

-16°44.6 

19 

171°01.6 

126°49.0 

15°23.9 

72°04.2 

24°20.0 

270°41.0 

-22°31.9 

239°35.1 

-21°36.0 

Adara 

255°09.7 

-29°00.2 

20 

186°04.1 

141°48.5 

15°24.8 

87°04.9 

24° 19.9 

285°43.8 

-22°31.9 

254° 37.7 

-21°36.1 

Procyon 

244°55.7 

5°10.5 

21 

201°06.5 

156°47.9 

15°25.7 

102°05.6 

24° 19.8 

300°46.6 

-22°31.9 

269°40.2 

-21°36.1 

Pollux 

243°23.0 

27°58.7 

22 

216°09.0 

171°47.4 

15°26.7 

117° 06.3 

24° 19.7 

315°49.3 

-22°31.9 

284°42.8 

-21°36.1 

Avior 

234° 16.8 

-59°34.6 

23 

231°11.5 

186°46.9 

15°27.6 

132°07.0 

24° 19.6 

330°52.1 

-22°31.8 

299°45.4 

-21°36.1 

Suhail 

222°49.6 

-43°30.9 

Mer.pass.:7:37: 

v-0.5 dO.9 

m-3.8 

< 

o 

■vl 

Q_ 

O 

ml.7 

v2.8 dO.O 

m-2.4 

v2.6 d-0.0 m0.3 

Miaplacidus 

221°39.2 

-69°48.1 


Alphard 

217°52.2 

-8°44.7 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











IT11 hho 


C1°OQ 1 

0 

246 u 13.9 

201 u 46.3 

15 u 28.5 

147 u 07.7 

24 u 19.5 

345 u 54.9 

-22 u 31.8 

314 u 48.0 

-21 u 36.1 

uuDne 

±yo ‘to.o 

i onO on a 

oi oy.± 

1 A OAO A 

1 

261°16.4 

216°45.8 

15°29.4 

162°08.4 

24° 19.4 

0°57.7 

-22°31.8 

329° 50.6 

-21°36.2 

Denebola 

182 29.4 

14 28.U 

2 

276° 18.8 

231°45.2 

15°30.4 

177°09.1 

24° 19.3 

16°00.5 

-22°31.8 

344° 53.2 

-21°36.2 

Gienah 

175°48.0 

1 700 A A A 

-17°39.0 

3 

291°21.3 

246°44.7 

15°31.3 

192°09.8 

24° 19.2 

31°03.3 

-22°31.8 

359° 55.7 

-21°36.2 

Acrux 

1/3 U4.4 

-63° 12.6 

4 

306°23.8 

261°44.1 

15°32.2 

207° 10.5 

24° 19.1 

46°06.1 

-22°31.8 

14° 58.3 

-21°36.2 

Gacrux 

171°56.1 

1 CfiO ICO 

-57° 13.5 

5 

321°26.2 

276°43.6 

15°33.1 

222 ° 11.2 

24° 19.1 

61°08.9 

-22°31.7 

30°00.9 

-21°36.2 

Alioth 

166 16.8 

55°51.6 

6 

336°28.7 

291°43.1 

15°34.0 

237° 11.9 

24° 19.0 

76°11.7 

-22°31.7 

45° 03.5 

-21°36.2 

Spica 

158°26.7 

1rnOrrO 

-11°15.7 

/lAOlO o 

7 

351°31.2 

306°42.5 

15°35.0 

252° 12.6 

24° 18.9 

91°14.4 

-22°31.7 

60°06.1 

-21°36.3 

Alcaid 

152 55.3 

49 13.3 

8 

6°33.6 

321°42.0 

15°35.9 

267° 13.3 

24° 18.8 

106°17.2 

-22°31.7 

75°08.6 

-21°36.3 

Hadar 

148°41.6 

1 A O O A A i- 

-60°28.0 
nrO A“7 A 

9 

21°36.1 

336°41.4 

15°36.8 

282° 14.0 

24° 18.7 

121 °20.0 

-22°31.7 

90° 11.2 

-21°36.3 

Menkent 

148 02.5 

-36 27.9 

1 riO AC O 

10 

36°38.6 

351°40.9 

15°37.7 

297° 14.7 

24° 18.6 

136°22.8 

-22°31.7 

105° 13.8 

-21°36.3 

Arcturus 

145°51.6 

19 U5.3 

11 

51°41.0 

6°40.3 

15°38.6 

312°15.4 

24° 18.5 

151°25.6 

-22°31.6 

120° 16.4 

-21°36.3 

Rigil Kent. 

139°45.6 

-60° 54.9 

12 

66°43.5 

21°39.8 

15°39.6 

327° 16.2 

24° 18.4 

166°28.4 

-22°31.6 

135° 19.0 

-21°36.4 

Zubenelg. 

137°00.6 

-16°07.3 

13 

81°46.0 

36°39.2 

15°40.5 

342° 16.9 

24° 18.3 

181°31.2 

-22°31.6 

150°21.5 

-21°36.4 

Kochab 

137°19.0 

mcO A“7 A 

74° 04.8 

AC O o A 1 

14 

96°48.4 

51°38.7 

15°41.4 

357° 17.6 

24° 18.2 

196°34.0 

-22°31.6 

165°24.1 

-21°36.4 

Alphecca 

126 07.2 

iinOon A 

26 39.1 

acOao a 

15 

111°50.9 

66°38.1 

15°42.3 

12°18.3 

24° 18.1 

211°36.8 

-22°31.6 

180° 26.7 

-21°36.4 

Antares 

112 2U.9 

-26 28.4 

16 

126°53.3 

81°37.6 

15°43.2 

27° 19.0 

24° 18.0 

226°39.6 

-22°31.6 

195°29.3 

-21°36.4 

Atria 

107°18.5 

1 A A O A "7 C 

-69°03.5 

1CO//I O 

17 

141°55.8 

96°37.0 

15°44.1 

42° 19.7 

24° 17.8 

241°42.4 

-22°31.5 

210°31.9 

-21°36.5 

Sa bi k 

102 U/.6 

-15 44.8 

O 7 O AC A 

18 

156°58.3 

111°36.5 

15°45.0 

57°20.4 

24° 17.7 

256°45.1 

-22°31.5 

225°34.5 

-21°36.5 

Shaula 

96° 16.0 

AC o A A A 

-37 06.9 

1 A O 0 A A 

19 

172°00.7 

126°35.9 

15°46.0 

72°21.1 

24° 17.6 

271°47.9 

-22°31.5 

240° 37.0 

-21°36.5 

Rasalhague 

96 02.4 

AAO AO ~7 

12 32.9 

c 1 0 AA A 

20 

187°03.2 

141°35.4 

15°46.9 

87°21.8 

24° 17.5 

286°50.7 

-22°31.5 

255°39.6 

-21°36.5 

Eta min 

90 43./ 

51 29.2 

21 

202°05.7 

156°34.8 

15°47.8 

102°22.5 

24° 17.4 

301°53.5 

-22°31.5 

270°42.2 

-21°36.5 

Kaus Aust. 

83° 38.1 

OAOOCA 

-34°22.3 

ooo A O A 

22 

217°08.1 

171°34.3 

15°48.7 

117°23.2 

24° 17.3 

316°56.3 

-22°31.5 

285°44.8 

-21°36.5 

Vega 

80 35.9 

38 48.U 

23 

232° 10.6 

186°33.7 

15°49.6 

132°23.9 

24° 17.2 

331°59.1 

-22°31.4 

300°47.4 

-21°36.6 

Nunki 

Altair 

75°53.0 

62°04.2 

-26° 16.2 
8°55.1 

Mer.pass.:7:33: 

v-0.5 dO.9 

m-3.8 

v0.7 d-0.1 

ml.7 

v2.8 dO.O 

m-2.4 

v2.6 d-0.0 m0.3 

Peacock 

53°12.6 

-56°40.1 





















Deneb 

49°28.5 

45°20.7 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.1 

9°57.7 

0 

247 u 13.1 

201 u 33.2 

15 u 50.5 

147 u 24.6 

24 u 17.1 

347 u 01.9 

-22 u 31.4 

315°50.0 

-21 u 36.6 

Alnair 

27°38.6 

-46°51.8 

1 

262° 15.5 

216°32.6 

15°51.4 

162°25.3 

24° 17.0 

2°04.7 

-22°31.4 

330° 52.5 

-21°36.6 

Fomalhaut 

15°19.6 

-29°31.1 

2 

277° 18.0 

231°32.0 

15°52.3 

177°26.0 

24° 16.9 

17°07.5 

-22°31.4 

345°55.1 

-21°36.6 

Scheat 

13°49.5 

28°11.0 

3 

292° 20.4 

246°31.5 

15°53.2 

192°26.7 

24° 16.8 

32°10.3 

-22°31.4 

0°57.7 

-21°36.6 

Markab 

13°34.4 

15° 18.4 

4 

307°22.9 

261°30.9 

15° 54.1 

207°27.4 

24° 16.7 

47°13.1 

-22°31.4 

16°00.3 

-21°36.7 

2019/5/2 

SHA 

Mer.pass 

5 

322°25.4 

276°30.4 

15°55.0 

222°28.2 

24° 16.6 

62°15.9 

-22°31.3 

31°02.9 

-21°36.7 


316°44.4 

10:32 

6 

337°27.8 

291°29.8 

15°55.9 

237° 28.9 

24° 16.5 

77°18.6 

-22°31.3 

46°05.5 

-21°36.7 

Mars 

261°36 0 

14:12 

7 

352°30.3 

306°29.3 

15°56.8 

252°29.6 

24° 16.4 

92°21.4 

-22°31.3 

61°08.1 

-21°36.7 

J u piter 

COX 00.0 

99° 33.2 

01:01 

8 

7°32.8 

321°28.7 

15°57.8 

267°30.3 

24° 16.3 

107°24.2 

-22°31.3 

76° 10.6 

-21°36.7 

Saturn 

68°31.3 

03:04 

9 

22°35.2 

336°28.2 

15°58.7 

282°31.0 

24° 16.2 

122°27.0 

-22°31.3 

91° 13.2 

-21°36.8 




10 

37°37.7 

351°27.6 

15°59.6 

297°31.7 

24° 16.1 

137°29.8 

-22°31.3 

106° 15.8 

-21°36.8 

2019/5/2 

SHA 

Mer.pass 

11 

52°40.2 

6°27.0 

16°00.5 

312°32.4 

24° 16.0 

152°32.6 

-22°31.2 

121° 18.4 

-21°36.8 

Venus 

315°32.4 

10:33 

12 

67°42.6 

21°26.5 

16°01.4 

327°33.1 

24° 15.8 

167°35.4 

-22°31.2 

136°21.0 

-21°36.8 

Mars 

260°53.8 

14:11 

13 

82°45.1 

36°25.9 

16°02.3 

342°33.8 

24° 15.7 

182°38.2 

-22°31.2 

151°23.6 

-21°36.8 

Jupiter 

99°41.0 

00:56 

14 

97°47.6 

51°25.4 

16°03.2 

357° 34.5 

24° 15.6 

197°41.0 

-22°31.2 

166° 26.2 

-21°36.8 

Saturn 

68 ° 34.1 

03:00 

15 

112°50.0 

66°24.8 

16° 04.1 

12°35.2 

24° 15.5 

212°43.8 

-22°31.2 

181°28.7 

-21°36.9 

2019/5/3 

SHA 

Mer.pass 

16 

127°52.5 

81°24.2 

16°05.0 

27°35.9 

24° 15.4 

227°46.6 

-22°31.2 

196°31.3 

-21°36.9 

Venus 

314° 20.1 

10:34 

17 

142°54.9 

96°23.7 

16°05.9 

42°36.6 

24° 15.3 

242°49.4 

-22°31.1 

211°33.9 

-21°36.9 

Mars 

260°11.6 

14:10 

18 

157°57.4 

111°23.1 

16°06.7 

57°37.3 

24° 15.2 

257°52.2 

-22°31.1 

226°36.5 

-21°36.9 

Jupiter 

99°48.8 

00:52 

19 

172°59.9 

126°22.5 

16°07.6 

72°38.1 

24° 15.1 

272°55.0 

-22°31.1 

241°39.1 

-21°36.9 

Saturn 

68°36.9 

02:56 

20 

188°02.3 

141°22.0 

16°08.5 

87°38.8 

24° 15.0 

287°57.8 

-22°31.1 

256° 41.7 

-21°37.0 

1 Horizontal naralax 


21 

203°04.8 

156°21.4 

16°09.4 

102°39.5 

24° 14.9 

303°00.6 

-22°31.1 

271°44.3 

-21°37.0 


r 

Venus; 

0.1 

22 

218°07.3 

171°20.9 

16°10.3 

117°40.2 

24° 14.7 

318°03.3 

-22°31.1 

286° 46.8 

-21°37.0 


Mars: 

0.1 

23 

233°09.7 

186°20.3 

16°11.2 

132°40.9 

24° 14.6 

333°06.1 

-22°31.0 

301°49.4 

-21°37.0 




Mer.pass.:7:29: 

< 

o 

Q. 

o 

to 

m-3.8 

< 

o 

Q_ 

O 

ml.7 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.3 
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2019 May 28 to May. 30 


GHA 

180°42.1 
195°42.0 
210°42.0 
225°41.9 
240°41.8 
255°41.7 
270°41.7 
285°41.6 
300°41.5 
315°41.4 
330°41.4 
345°41.3 
0°41.2 
15°41.1 
30°41.0 
45°41.0 
60°40.9 
75°40.8 
90°40.7 
105°40.7 
120°40.6 
135°40.5 
150°40.4 
165°40.3 
SD .=15.8 


Dec 

21°22.5 

21°22.9 

21°23.3 

21°23.7 

21°24.1 

21°24.5 

21°25.0 

21°25.4 

21°25.8 

21°26.2 

21°26.6 

21°27.0 

21°27.4 

21°27.8 

21°28.2 

21°28.6 

21°29.0 

21°29.4 

21°29.8 

21°30.2 

21°30.6 

21°31.0 

21°31.4 

21°31.8 

d=0.4 


GHA 

251°57.2 
266°31.6 
281°05.9 
295°40.3 
310° 14.7 
324°49.1 
339°23.5 
353°57.9 
8°32.3 
23°06.7 
37°41.2 
52°15.6 
66°50.0 
81°24.5 
95°58.9 
110°33.3 
125°07.8 
139°42.2 
154° 16.7 
168°51.1 
183°25.5 
197°60.0 
212°34.4 
227°08.8 


Dec 
-7 "52.8 
-7°42.2 
-7°31.4 
-7°20.7 
-7°09.9 
-6°59.1 
-6°48.3 
-6°37.4 
-6°26.5 
-6°15.5 
-6°04.6 
-5°53.6 
-5°42.5 
-5°31.5 
-5°20.4 
-5°09.3 
-4° 58.1 
-4°47.0 
-4°35.8 
-4°24.6 
-4° 13.3 
-4°02.1 
-3°50.8 
-3°39.5 
S.D. —14.8 


ft/ed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180°40.3 

21°32.2 

241°43.2 

15.4 

-3°28.1 

11.3 

54.8 

1 

195°40.2 

21°32.6 

256° 17.6 

15.4 

-3°16.8 

11.4 

54.8 

2 

210°40.1 

21°33.0 

270°52.0 

15.4 

-3°05.4 

11.4 

54.8 

3 

225°40.0 

21°33.3 

285°26.4 

15.4 

-2°54.0 

11.4 

54.8 

4 

240° 39.9 

21°33.7 

300°00.8 

15.4 

-2°42.6 

11.4 

54.8 

5 

255°39.9 

21°34.1 

314°35.1 

15.4 

-2°31.1 

11.4 

54.8 

6 

270°39.8 

21°34.5 

329°09.5 

15.3 

-2°19.7 

11.5 

54.9 

7 

285°39.7 

21°34.9 

343°43.8 

15.3 

-2°08.2 

11.5 

54.9 

8 

300°39.6 

21°35.3 

358°18.2 

15.3 

-1°56.7 

11.5 

54.9 

9 

315°39.5 

21°35.7 

12°52.5 

15.3 

-1°45.2 

11.5 

54.9 

10 

330°39.4 

21°36.1 

27°26.8 

15.3 

-1°33.7 

11.5 

54.9 

11 

345° 39.4 

21°36.5 

42°01.0 

15.3 

-1°22.1 

11.5 

55.0 

12 

0°39.3 

21°36.9 

56°35.3 

15.3 

-1°10.6 

11.6 

55.0 

13 

15°39.2 

21°37.2 

71°09.5 

15.2 

-0°59.0 

11.6 

55.0 

14 

30°39.1 

21°37.6 

85°43.8 

15.2 

-0°47.4 

11.6 

55.0 

15 

45°39.0 

21°38.0 

100°18.0 

15.2 

-0°35.8 

11.6 

55.0 

16 

60°38.9 

21°38.4 

114°52.2 

15.2 

-0°24.2 

11.6 

55.1 

17 

75°38.9 

21°38.8 

129°26.3 

15.1 

-0°12.6 

11.6 

55.1 

18 

90°38.8 

21°39.2 

144°00.5 

15.1 

-0°01.0 

11.6 

55.1 

19 

105°38.7 

21°39.5 

158°34.6 

15.1 

0 °10.6 

11.6 

55.1 

20 

120°38.6 

21°39.9 

173°08.7 

15.1 

0°22.3 

11.7 

55.1 

21 

135°38.5 

21°40.3 

187°42.7 

15.1 

0°33.9 

11.7 

55.2 

22 

150°38.4 

21°40.7 

202 ° 16.8 

15.0 

0°45.6 

11.7 

55.2 

23 

165°38.4 

21°41.1 

216°50.8 

15.0 

0°57.3 

11.7 

55.2 


SD. —15.8 

Q. 

II 

o 

js- 

S.D.—14.9 


GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

180 u 38.3 

21 u 41.5 

231 u 24.8 

15.0 

l u 09.0 

11.7 

55.2 

195°38.2 

21°41.8 

245°58.7 

14.9 

1 °20.6 

11.7 

55.3 

210°38.1 

21°42.2 

260°32.6 

14.9 

1°32.3 

11.7 

55.3 

225°38.0 

21°42.6 

275°06.5 

14.9 

1°44.0 

11.7 

55.3 

240° 37.9 

21°43.0 

289°40.4 

14.8 

1°55.7 

11.7 

55.3 

255°37.9 

21°43.3 

304° 14.2 

14.8 

2°07.4 

11.7 

55.3 

270° 37.8 

21°43.7 

318°48.0 

14.8 

2°19.1 

11.7 

55.4 

285°37.7 

21°44.1 

333°21.8 

14.7 

2°30.8 

11.7 

55.4 

300° 37.6 

21°44.5 

347°55.5 

14.7 

2°42.5 

11.7 

55.4 

315°37.5 

21°44.8 

2°29.2 

14.7 

2°54.2 

11.7 

55.4 

330°37.4 

21°45.2 

17°02.9 

14.6 

3°05.9 

11.7 

55.5 

345° 37.3 

21°45.6 

31°36.5 

14.6 

3°17.6 

11.7 

55.5 

0°37.2 

21°46.0 

46°10.0 

14.6 

3°29.3 

11.7 

55.5 

15°37.2 

21°46.3 

60°43.6 

14.5 

3°41.0 

11.7 

55.5 

30°37.1 

21°46.7 

75°17.1 

14.5 

3°52.7 

11.7 

55.6 

45°37.0 

21°47.1 

89°50.5 

14.4 

4°04.4 

11.7 

55.6 

60°36.9 

21°47.4 

104°23.9 

14.4 

4°16.1 

11.7 

55.6 

75°36.8 

21°47.8 

118°57.3 

14.3 

4°27.7 

11.7 

55.6 

90°36.7 

21°48.2 

133°30.6 

14.3 

4°39.4 

11.7 

55.7 

105°36.6 

21°48.5 

148°03.9 

14.3 

4°51.0 

11.7 

55.7 

120°36.5 

21°48.9 

162°37.2 

14.2 

5°02.7 

11.6 

55.7 

135°36.5 

21°49.3 

177°10.3 

14.2 

5° 14.3 

11.6 

55.7 

150°36.4 

21°49.6 

191°43.5 

14.1 

5°26.0 

11.6 

55.8 

165°36.3 

21°50.0 

206° 16.6 

14.1 

5°37.6 

11.6 

55.8 

SD.=15.8 

Q. 

II 

o 

js* 

S.D.—15.1 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 







70 







68 







66 



01:27 

22:32 



64 



02:07 

21:50 



62 


00:41 

02:34 

21:23 

23:21 


60 


01:36 

02:55 

21:01 

22:21 


58 


02:07 

03:12 

20:44 

21:50 


56 

00:37 

02:30 

03:26 

20:30 

21:26 

23:24 

54 

01:27 

02:48 

03:38 

20:17 

21:08 

22:30 

52 

01:56 

03:03 

03:49 

20:06 

20:52 

22:00 

50 

02:18 

03:16 

03:59 

19:57 

20:39 

21:38 

45 

02:56 

03:43 

04:19 

19:37 

20:13 

20:60 

40 

03:23 

04:03 

04:35 

19:20 

19:52 

20:32 

35 

03:44 

04:20 

04:49 

19:07 

19:36 

20:11 

30 

04:01 

04:33 

05:00 

18:55 

19:22 

19:54 

20 

04:28 

04:56 

05:20 

18:34 

18:59 

19:27 

10 

04:48 

05:15 

05:38 

18:17 

18:40 

19:07 

0 

05:06 

05:32 

05:54 

18:01 

18:23 

18:49 

-10 

05:21 

05:47 

06:10 

17:45 

18:08 

18:34 

-20 

05:36 

06:03 

06:27 

17:28 

17:52 

18:19 

-30 

05:51 

06:20 

06:46 

17:09 

17:35 

18:04 

-35 

05:58 

06:29 

06:57 

16:57 

17:25 

17:56 

-40 

06:07 

06:40 

07:10 

16:45 

17:14 

17:48 

-45 

06:16 

06:52 

07:25 

16:29 

17:02 

17:39 

-50 

06:26 

07:06 

07:44 

16:11 

16:48 

17:29 

-52 

06:30 

07:13 

07:52 

16:02 

16:41 

17:24 

-54 

06:35 

07:20 

08:02 

15:52 

16:34 

17:19 

-56 

06:40 

07:28 

08:13 

15:41 

16:26 

17:14 

-58 

06:46 

07:37 

08:26 

15:28 

16:17 

17:08 

-60 

06:52 

07:47 

08:41 

15:13 

16:07 

17:02 




Moonrise 



Moonset 


Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

72 

02:52 

02:36 

02:20 

12:21 

14:07 

15:54 

70 

02:42 

02:32 

02:22 

12:30 

14:08 

15:48 

68 

02:33 

02:28 

02:24 

12:37 

14:09 

15:43 

66 

02:26 

02:25 

02:25 

12:42 

14:10 

15:39 

64 

02:19 

02:23 

02:26 

12:47 

14:10 

15:35 

62 

02:14 

02:21 

02:27 

12:51 

14:11 

15:32 

60 

02:09 

02:19 

02:28 

12:55 

14:11 

15:30 

58 

02:05 

02:17 

02:29 

12:58 

14:12 

15:27 

56 

02:01 

02:16 

02:30 

13:01 

14:12 

15:25 

54 

01:58 

02:14 

02:30 

13:03 

14:13 

15:24 

52 

01:55 

02:13 

02:31 

13:06 

14:13 

15:22 

50 

01:52 

02:12 

02:32 

13:08 

14:13 

15:20 

45 

01:46 

02:10 

02:33 

13:12 

14:14 

15:17 

40 

01:41 

02:08 

02:34 

13:16 

14:14 

15:14 

35 

01:37 

02:06 

02:35 

13:19 

14:15 

15:12 

30 

01:33 

02:04 

02:36 

13:22 

14:15 

15:10 

20 

01:26 

02:01 

02:37 

13:27 

14:16 

15:06 

10 

01:20 

01:59 

02:38 

13:31 

14:17 

15:03 

0 

01:15 

01:57 

02:39 

13:35 

14:17 

15:00 

-10 

01:09 

01:55 

02:41 

13:39 

14:18 

14:57 

-20 

01:03 

01:52 

02:42 

13:43 

14:18 

14:54 

-30 

00:56 

01:49 

02:43 

13:48 

14:19 

14:51 

-35 

00:52 

01:48 

02:44 

13:50 

14:19 

14:48 

-40 

00:48 

01:46 

02:45 

13:53 

14:20 

14:46 

-45 

00:43 

01:44 

02:47 

13:57 

14:20 

14:43 

-50 

00:36 

01:42 

02:48 

14:01 

14:21 

14:40 

-52 

00:33 

01:40 

02:49 

14:03 

14:21 

14:39 

-54 

00:30 

01:39 

02:49 

14:05 

14:21 

14:37 

-56 

00:27 

01:38 

02:50 

14:07 

14:21 

14:35 

-58 

00:23 

01:36 

02:51 

14:10 

14:22 

14:33 

-60 

00:18 

01:35 

02:52 

14:13 

14:22 

14:31 


Sun 

Eqn.of Time 
00 h 12 h 

02:48 02:45 

02:41 02:37 

02:33 02:29 


Moon 

Mer.Pass. 
Upper Lower 

07:24 19:45 

08:06 20:28 

08:49 21:11 


24(33%) 

25(24%) 

26(16%) 






Mars 


Saturn 


Stars 


May 31, 01 ,02 (Fri., Sat., Sun.) 


Aries Venus 


Jupiter 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

248° 12.2 

201°19.7 

16° 12.1 

147°41.6 

24° 14.5 

348° 08.9 

-22°31.0 

316°52.0 

-21°37.0 

Alpheratz 

357°39.5 

29°11.6 

1 

263° 14.7 

216°19.2 

16° 13.0 

162°42.3 

24° 14.4 

3°11.7 

-22°31.0 

331°54.6 

-21°37.1 

Ankaa 

353°11.9 

-42° 12.0 

2 

278° 17.1 

231°18.6 

16° 13.9 

177°43.0 

24° 14.3 

18° 14.5 

-22°31.0 

346° 57.2 

-21°37.1 

Schedar 

349°36.2 

56°38.2 

3 

293° 19.6 

246° 18.0 

16° 14.8 

192°43.7 

24° 14.2 

33° 17.3 

-22°31.0 

1°59.8 

-21°37.1 

Diphda 

348°51.9 

-17°52.9 

4 

308°22.0 

261°17.5 

16° 15.7 

207°44.4 

24°14.1 

48°20.1 

-22°30.9 

17°02.4 

-21°37.1 

Achernar 

335°24.2 

-57°08.3 

5 

323° 24.5 

276° 16.9 

16° 16.6 

222°45.1 

24° 14.0 

63°22.9 

-22°30.9 

32°05.0 

-21°37.1 

Hamal 

327°56.5 

23°33.0 

6 

338° 27.0 

291°16.3 

16° 17.5 

237°45.8 

24°13.8 

78°25.7 

-22°30.9 

47°07.5 

-21°37.2 

Polaris 

316°26.2 

89°20.5 

7 

353° 29.4 

306° 15.8 

16° 18.3 

252°46.6 

24° 13.7 

93°28.5 

-22°30.9 

62°10.1 

-21°37.2 

Akamar 

315°15.7 

-40° 13.7 

8 

8°31.9 

321°15.2 

16° 19.2 

267°47.3 

24°13.6 

108°31.3 

-22°30.9 

77° 12.7 

-21°37.2 

Menkar 

314°11.1 

4°09.7 

9 

23°34.4 

336° 14.6 

16°20.1 

282°48.0 

24°13.5 

123°34.1 

-22°30.9 

92°15.3 

-21°37.2 

Mirfak 

308°35.0 

49°55.5 

10 

38°36.8 

351° 14.1 

16°21.0 

297°48.7 

24°13.4 

138°36.9 

-22°30.8 

107° 17.9 

-21°37.2 

Aldebaran 

290°45.1 

16°32.7 

11 

53°39.3 

6°13.5 

16°21.9 

312°49.4 

24°13.3 

153°39.7 

-22°30.8 

122°20.5 

-21°37.3 

Rigel 

281°08.5 

-8°11.0 

12 

68°41.8 

21°12.9 

16°22.8 

327°50.1 

24°13.2 

168°42.5 

-22°30.8 

137°23.1 

-21°37.3 

Capella 

280°29.0 

46°00.9 

13 

83°44.2 

36° 12.3 

16°23.7 

342°50.8 

24°13.0 

183°45.3 

-22°30.8 

152°25.7 

-21°37.3 

Bellatrix 

278°28.0 

6 °21.8 

14 

98°46.7 

51°11.8 

16°24.5 

357°51.5 

24°12.9 

198°48.1 

-22°30.8 

167°28.3 

-21°37.3 

Elnath 

278°07.9 

28°37.3 

15 

113°49.2 

66 °11.2 

16°25.4 

12°52.2 

24°12.8 

213°50.9 

-22°30.8 

182°30.8 

-21°37.3 

Alnilam 

275°42.6 

-1°11.6 

16 

128°51.6 

81°10.6 

16°26.3 

27°52.9 

24° 12.7 

228° 53.7 

-22°30.7 

197°33.4 

-21°37.3 

Betelgeuse 

270°57.3 

7°24.4 

17 

143°54.1 

96°10.1 

16°27.2 

42°53.6 

24°12.6 

243° 56.5 

-22°30.7 

212°36.0 

-21°37.4 

Canopus 

263°54.9 

-52°42.6 

18 

158°56.5 

111°09.5 

16°28.1 

57°54.4 

24°12.5 

258° 59.3 

-22°30.7 

227°38.6 

-21°37.4 

Sirius 

258°30.4 

-16°44.6 

19 

173°59.0 

126°08.9 

16°28.9 

72°55.1 

24°12.3 

274° 02.1 

-22°30.7 

242°41.2 

-21°37.4 

Adara 

255°09.7 

-29°00.1 

20 

189°01.5 

141°08.3 

16°29.8 

87°55.8 

24°12.2 

289° 04.8 

-22°30.7 

257°43.8 

-21°37.4 

Procyon 

244°55.7 

5°10.5 

21 

204°03.9 

156°07.8 

16°30.7 

102°56.5 

24°12.1 

304° 07.6 

-22°30.7 

272°46.4 

-21°37.4 

Pollux 

243°23.0 

27°58.7 

22 

219°06.4 

171°07.2 

16°31.6 

117°57.2 

24°12.0 

319° 10.4 

-22°30.6 

287°49.0 

-21°37.5 

Avior 

234° 16.8 

-59°34.6 

23 

234°08.9 

186°06.6 

16°32.5 

132°57.9 

24°11.9 

334° 13.2 

-22°30.6 

302°51.6 

-21°37.5 

Suhail 

222°49.7 

-43°30.9 

Mer. 

pass.:7:25: 

v-0.6 dO.9 

m-3.8 

< 

o 

■vl 

Q_ 

O 

ml.7 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.3 

Miaplacidus 

221°39.3 

-69°48.1 


Alphard 

217°52.2 

-8°44.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











n i iKKo 


C1°OQ 1 

0 

249 u 11.3 

201°06.0 

16 u 33.3 

147 u 58.6 

24 u 11.7 

349 u 16.0 

-22 u 30.6 

317 u 54.2 

-21 u 37.5 

uuDne 

±yo ‘tO. 1 

i onOon a 

oi oy.± 

1 A OAO A 

1 

264° 13.8 

216°05.4 

16°34.2 

162°59.3 

24°11.6 

4° 18.8 

-22°30.6 

332°56.7 

-21°37.5 

Denebola 

182 Z y.4 

14 28.U 

2 

279° 16.3 

231°04.9 

16°35.1 

178°00.0 

24°11.5 

19°21.6 

-22°30.6 

347°59.3 

-21°37.5 

Gienah 

175°48.0 

1 700 A A c 

-17°39.0 

3 

294° 18.7 

246°04.3 

16°36.0 

193°00.7 

24°11.4 

34° 24.4 

-22°30.6 

3°01.9 

-21°37.6 

Acrux 

1/d U4.5 

-63° 12.6 

4 

309°21.2 

261°03.7 

16°36.8 

208°01.4 

24°11.3 

49° 27.2 

-22°30.5 

18°04.5 

-21°37.6 

Gacrux 

171°56.1 

1 CfiO ICO 

-57° 13.5 

5 

324° 23.7 

276°03.1 

16°37.7 

223°02.2 

24° 11.1 

64° 30.0 

-22°30.5 

33°07.1 

-21°37.6 

Alioth 

166 16.8 

55°51.6 

6 

339°26.1 

291°02.6 

16°38.6 

238°02.9 

24°11.0 

79°32.8 

-22°30.5 

48°09.7 

-21°37.6 

Spica 

158°26.8 

1 rnOrrO 

-11°15.7 

A AO 1 A A 

7 

354°28.6 

306°02.0 

16°39.4 

253°03.6 

24°10.9 

94°35.6 

-22°30.5 

63° 12.3 

-21°37.6 

Alcaid 

152 55.3 

49 13.3 

8 

9°31.0 

321°01.4 

16°40.3 

268°04.3 

24°10.8 

109°38.4 

-22°30.5 

78° 14.9 

-21°37.7 

Hadar 

148°41.6 

1 A O O AO IT 

-60°28.0 
nrO A“7 A 

9 

24°33.5 

336°00.8 

16°41.2 

283°05.0 

24°10.6 

124°41.2 

-22°30.4 

93° 17.5 

-21°37.7 

Menkent 

148 02.5 

-36 27.9 

10 

39°36.0 

351°00.2 

16°42.1 

298°05.7 

24°10.5 

139°44.0 

-22°30.4 

108°20.1 

-21°37.7 

Arcturus 

145°51.6 

19°05.4 

11 

54°38.4 

5°59.7 

16°42.9 

313°06.4 

24° 10.4 

154°46.8 

-22°30.4 

123°22.7 

-21°37.7 

Rigil Kent. 

139°45.6 

-60°54.9 

12 

69°40.9 

20°59.1 

16°43.8 

328°07.1 

24°10.3 

169°49.6 

-22°30.4 

138°25.3 

-21°37.7 

Zubenelg. 

137°00.6 

-16°07.3 

13 

84°43.4 

35°58.5 

16°44.7 

343°07.8 

24°10.1 

184° 52.4 

-22°30.4 

153°27.8 

-21°37.8 

Kochab 

137°19.0 

mcO A-7 A 

74°04.8 

AC O A A A 

14 

99°45.8 

50°57.9 

16°45.5 

358°08.6 

24°10.0 

199°55.2 

-22°30.4 

168°30.4 

-21°37.8 

Alphecca 

126 07.2 

linO AA (A 

26 39.2 

acOao a 

15 

114°48.3 

65°57.3 

16°46.4 

13°09.3 

24°09.9 

214°58.0 

-22°30.3 

183°33.0 

-21°37.8 

Antares 

112 2U.9 

-26 28.4 

16 

129°50.8 

80°56.7 

16°47.2 

28°10.0 

24°09.8 

230°00.8 

-22°30.3 

198°35.6 

-21°37.8 

Atria 

107°18.5 

i nno a" 7 c 

-69°03.6 

1 C O A A O 

17 

144° 53.2 

95°56.2 

16°48.1 

43° 10.7 

24°09.6 

245° 03.6 

-22°30.3 

213°38.2 

-21°37.8 

Sa bi k 

102 U/.5 

-15 44.8 

A 7 OAC A 

18 

159°55.7 

110°55.6 

16°49.0 

58°11.4 

24°09.5 

260° 06.4 

-22°30.3 

228°40.8 

-21°37.9 

Shaula 

96° 16.0 

AC o A A A 

-37 06.9 

1 A O A A A 

19 

174°58.2 

125°55.0 

16°49.8 

73°12.1 

24°09.4 

275°09.2 

-22°30.3 

243°43.4 

-21°37.9 

Rasalhague 

96 02.4 

nnO a o ~7 

12 32.9 

ci OAO A 

20 

190°00.6 

140°54.4 

16°50.7 

88 °12.8 

24°09.3 

290° 12.0 

-22°30.3 

258°46.0 

-21°37.9 

Eta min 

90 43./ 

51 29.2 

21 

205°03.1 

155°53.8 

16°51.6 

103° 13.5 

24°09.1 

305° 14.8 

-22°30.2 

273°48.6 

-21°37.9 

Kaus Aust. 

83° 38.1 

onoo c a 

-34°22.3 

ooo A O A 

22 

220°05.5 

170°53.2 

16°52.4 

118°14.2 

24°09.0 

320° 17.6 

-22°30.2 

288°51.2 

-21°37.9 

Vega 

80 35.9 

38 48.U 

23 

235°08.0 

185°52.6 

16° 53.3 

133°15.0 

24°08.9 

335° 20.4 

-22°30.2 

303°53.8 

-21°38.0 

Nunki 

Altair 

75°53.0 

62°04.1 

-26° 16.2 
8°55.1 

Mer. 

pass.:7:22: 

v-0.6 dO.9 

m-3.8 

v0.7 d-0.1 

ml.8 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.3 

Peacock 

53°12.5 

-56°40.1 





















Deneb 

49°28.5 

45°20.8 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.1 

9°57.7 

0 

250 u 10.5 

200°52.1 

16°54.1 

148° 15.7 

24 u 08.8 

350 u 23.2 

-22 u 30.2 

318 u 56.4 

-21 u 38.0 

Alnair 

27°38.6 

-46°51.8 

1 

265° 12.9 

215°51.5 

16°55.0 

163° 16.4 

24°08.6 

5°26.0 

-22°30.2 

333°59.0 

-21°38.0 

Fomalhaut 

15°19.6 

-29°31.1 

2 

280° 15.4 

230°50.9 

16°55.9 

178° 17.1 

24°08.5 

20 ° 28.8 

-22°30.1 

349°01.6 

-21°38.0 

Scheat 

13°49.5 

28°11.0 

3 

295° 17.9 

245°50.3 

16°56.7 

193° 17.8 

24°08.4 

35°31.6 

-22°30.1 

4°04.2 

-21°38.0 

Markab 

13°34.4 

15° 18.4 

4 

310°20.3 

260°49.7 

16°57.6 

208° 18.5 

24°08.2 

50° 34.4 

-22°30.1 

19°06.7 

-21°38.1 

2019/5/3 

SHA 

Mer.pass 

5 

325°22.8 

275°49.1 

16°58.4 

223° 19.2 

24°08.1 

65°37.2 

-22°30.1 

34°09.3 

-21°38.1 


313°07 5 

10:35 

6 

340° 25.3 

290°48.5 

16°59.3 

238° 19.9 

24°08.0 

80°40.0 

-22°30.1 

49° 11.9 

-21°38.1 

Mars 

-LO U 1 . J 

259°29.4 

14:09 

7 

355° 27.7 

305°47.9 

17°00.1 

253°20.7 

24°07.9 

95°42.8 

-22°30.1 

64° 14.5 

-21°38.1 

J u piter 

99°56.7 

00:47 

8 

10°30.2 

320°47.3 

17°01.0 

268°21.4 

24°07.7 

110°45.6 

-22°30.0 

79°17.1 

-21°38.1 

Saturn 

68°39.8 

02:52 

9 

25°32.6 

335°46.7 

17°01.8 

283°22.1 

24°07.6 

125°48.4 

-22°30.0 

94° 19.7 

-21°38.2 




10 

40°35.1 

350°46.1 

17°02.7 

298°22.8 

24°07.5 

140°51.2 

-22°30.0 

109°22.3 

-21°38.2 

2019/6/1 

SHA 

Mer.pass 

11 

55°37.6 

5°45.6 

17° 03.5 

313°23.5 

24°07.3 

155°54.0 

-22°30.0 

124°24.9 

-21°38.2 

Venus 

311°54.7 

10:36 

12 

70°40.0 

20°45.0 

17° 04.4 

328°24.2 

24°07.2 

170° 56.8 

-22°30.0 

139°27.5 

-21°38.2 

Mars 

258°47.3 

14:07 

13 

85°42.5 

35°44.4 

17° 05.2 

343°24.9 

24° 07.1 

185°59.6 

-22°30.0 

154°30.1 

-21°38.2 

Jupiter 

100°04.7 

00:43 

14 

100°45.0 

50°43.8 

17° 06.1 

358°25.6 

24°06.9 

201°02.4 

-22°29.9 

169°32.7 

-21°38.3 

Saturn 

68°42.8 

02:48 

15 

115°47.4 

65°43.2 

17°06.9 

13°26.4 

24°06.8 

216°05.2 

-22°29.9 

184°35.3 

-21°38.3 

2019/6/2 

SHA 

Mer.pass 

16 

130°49.9 

80°42.6 

17°07.8 

28°27.1 

24°06.7 

231°08.0 

-22°29.9 

199°37.9 

-21°38.3 

Venus 

310°41.6 

10:37 

17 

145°52.4 

95°42.0 

17°08.6 

43°27.8 

24°06.5 

246° 10.8 

-22°29.9 

214°40.5 

-21°38.3 

Mars 

258°05.2 

14:06 

18 

160°54.8 

110°41.4 

17° 09.5 

58°28.5 

24°06.4 

261° 13.6 

-22°29.9 

229°43.1 

-21°38.3 

Jupiter 

100°12.7 

00:38 

19 

175°57.3 

125°40.8 

17°10.3 

73°29.2 

24°06.3 

276° 16.4 

-22°29.8 

244°45.7 

-21°38.4 

Saturn 

68°45.9 

02:44 

20 

190°59.8 

140°40.2 

17°11.2 

88°29.9 

24°06.1 

291° 19.2 

-22°29.8 

259°48.3 

-21°38.4 

1 Horizontal naralax 


21 

206°02.2 

155°39.6 

17° 12.0 

103°30.6 

24°06.0 

306° 22.0 

-22°29.8 

274° 50.9 

-21°38.4 


r 

Venus; 

0.1 

22 

221°04.7 

170°39.0 

17° 12.8 

118°31.3 

24°05.9 

321°24.8 

-22°29.8 

289°53.5 

-21°38.4 


Mars: 

0.1 

23 

236°07.1 

185°38.4 

17°13.7 

133°32.1 

24°05.7 

336° 27.6 

-22°29.8 

304°56.1 

-21°38.4 




Mer. 

pass.:7:18: 

v-0.6 dO.9 

m-3.8 

< 

o 

Q_ 

O 

ml.8 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.3 





102 



2019 May 31 to Jun. 02 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

180° 36.2 

21 u 50.4 

220° 49.6 

14.0 

5°49.2 

11.6 

55.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°36.1 

21°50.7 

235°22.6 

14.0 

6°00.8 

11.6 

55.8 

72 







2 

210°36.0 

21°51.1 

249° 55.6 

13.9 

6°12.3 

11.6 

55.9 

70 







3 

225°35.9 

21°51.5 

264°28.4 

13.9 

6°23.9 

11.6 

55.9 

68 







4 

240° 35.8 

21°51.8 

279°01.3 

13.8 

6°35.4 

11.5 

55.9 

66 



01:14 

22:46 



5 

255°35.7 

21°52.2 

293° 34.1 

13.8 

6°47.0 

11.5 

55.9 

64 



01:59 

21:59 



6 

270°35.6 

21°52.5 

308°06.8 

13.7 

6°58.5 

11.5 

56.0 

62 


00:07 

02:28 

21:29 



7 

285°35.6 

21°52.9 

322°39.5 

13.6 

7° 10.0 

11.5 

56.0 

60 


01:27 

02:50 

21:07 

22:31 


8 

300°35.5 

21°53.3 

337° 12.1 

13.6 

7°21.4 

11.5 

56.0 

58 


02:01 

03:08 

20:49 

21:56 


9 

315°35.4 

21°53.6 

351°44.6 

13.5 

7° 32.9 

11.4 

56.1 

56 

00:06 

02:25 

03:22 

20:34 

21:32 


10 

330°35.3 

21°54.0 

6°17.1 

13.5 

7°44.3 

11.4 

56.1 

54 

01:19 

02:44 

03:35 

20:21 

21:13 

22:39 

11 

345° 35.2 

21°54.3 

20°49.6 

13.4 

7° 55.7 

11.4 

56.1 

52 

01:51 

02:60 

03:46 

20:10 

20:57 

22:07 

12 

0°35.1 

21°54.7 

35°22.0 

13.4 

8°07.1 

11.4 

56.1 

50 

02:13 

03:14 

03:56 

19:60 

20:43 

21:44 

13 

15°35.0 

21°55.0 

49°54.3 

13.3 

8°18.4 

11.3 

56.2 

45 

02:53 

03:41 

04:17 

19:39 

20:16 

21:03 

14 

30°34.9 

21°55.4 

64° 26.6 

13.2 

8°29.8 

11.3 

56.2 

40 

03:21 

04:01 

04:33 

19:22 

19:55 

20:35 

15 

45° 34.8 

21°55.7 

78°58.8 

13.2 

8°41.1 

11.3 

56.2 

35 

03:42 

04:18 

04:47 

19:08 

19:38 

20:14 

16 

60° 34.7 

21°56.1 

93°30.9 

13.1 

8°52.4 

11.3 

56.2 

30 

03:60 

04:33 

04:60 

18:56 

19:23 

19:56 

17 

75° 34.6 

21°56.4 

108°03.0 

13.0 

9°03.6 

11.2 

56.3 

20 

04:27 

04:56 

05:20 

18:36 

18:60 

19:29 

18 

90°34.5 

21°56.8 

122°35.0 

13.0 

9°14.8 

11.2 

56.3 

10 

04:48 

05:15 

05:38 

18:18 

18:41 

19:08 

19 

105°34.5 

21°57.2 

137°06.9 

12.9 

9°26.0 

11.2 

56.3 

0 

05:06 

05:32 

05:54 

18:01 

18:24 

18:50 

20 

120° 34.4 

21°57.5 

151°38.8 

12.8 

9°37.2 

11.1 

56.4 

-10 

05:22 

05:48 

06:10 

17:45 

18:08 

18:34 

21 

135°34.3 

21°57.9 

166° 10.6 

12.8 

9°48.3 

11.1 

56.4 

-20 

05:37 

06:04 

06:28 

17:28 

17:52 

18:19 

22 

150° 34.2 

21°58.2 

180°42.4 

12.7 

9°59.4 

11.1 

56.4 

-30 

05:52 

06:21 

06:48 

17:08 

17:34 

18:04 

23 

165°34.1 

21°58.5 

195° 14.1 

12.6 

10° 10.4 

11.0 

56.4 

-35 

05:60 

06:31 

06:59 

16:56 

17:24 

17:56 


SD. —15.8 

d=0.4 

S.D.=15.2 

-40 

06:08 

06:42 

07:12 

16:43 

17:13 

17:47 


-45 

06:18 

06:55 

07:28 

16:28 

17:01 

17:38 


GHA 


GHA 



d 

HP 

-50 






















0 

180° 34.0 

21°58.9 

209°45.7 

12.6 

10°21.4 

11.0 

56.5 








1 

195°33.9 

21°59.2 

224° 17.2 

12.5 

10°32.4 

11.0 

56.5 

-54 

06:38 

07:23 

08:06 

15:49 

16:32 

17:17 

2 

210°33.8 

21°59.6 

238°48.7 

12.4 

10°43.4 

10.9 

56.5 

-56 

06:44 

07:32 

08:17 

15:38 

16:24 

17:12 

3 

225°33.7 

21°59.9 

253° 20.1 

12.4 

10°54.3 

10.9 

56.6 

-58 

06:50 

07:41 

08:31 

15:25 

16:14 

17:06 

4 

240°33 6 

22°003 

267°514 

12 3 

11°05 1 

10 8 

56 6 

-60 

06:56 

07:51 

08:46 

15:09 

16:04 

16:59 

5 

255°33.5 

22°00.6 

282°22.7 

12.2 

11°16.0 

10.8 

56.6 


6 

270°33.4 

22°01.0 

296°53.9 

12.1 

11°26.7 

10.8 

56.6 



Moonrise 



Moonset 


7 

285°33.3 

22°01.3 

311°25.0 

12.1 

11°37.5 

10.7 

56.7 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

300° 33.2 

22°01.7 

325°56.0 

12.0 

11°48.2 

10.7 

56.7 

72 

02:04 

01:44 

01:17 

17:47 

19:55 

23:03 

9 

315°33.1 

22°02.0 

340°27.0 

11.9 

11°58.8 

10.6 

56.7 

70 

02:12 

02:01 

01:47 

17:33 

19:26 

21:36 

10 

330°33.0 

22°02.3 

354°57.9 

11.9 

12°09.4 

10.6 

56.8 

68 

02:19 

02:14 

02:09 

17:21 

19:05 

20:57 

11 

345° 32.9 

22°02.7 

9°28.7 

11.8 

12°20.0 

10.5 

56.8 

66 

02:25 

02:25 

02:27 

17:11 

18:49 

20:31 

12 

0°32.8 

22°03.0 

23°59.4 

11.7 

12°30.5 

10.5 

56.8 

64 

02:30 

02:35 

02:42 

17:03 

18:35 

20:10 

13 

15°32.7 

22°03.4 

38° 30.1 

11.6 

12°40.9 

10.4 

56.8 

62 

02:34 

02:43 

02:54 

16:56 

18:24 

19:53 

14 

30°32.7 

22°03.7 

53°00.7 

11.5 

12°51.3 

10.4 

56.9 

60 

02:38 

02:50 

03:04 

16:50 

18:14 

19:40 

15 

45°32.6 

22°04.0 

67°31.2 

11.5 

13°01.6 

10.3 

56.9 

58 

02:41 

02:56 

03:13 

16:45 

18:06 

19:28 

16 

60°32.5 

22°04.4 

82°01.6 

11.4 

13°11.9 

10.3 

56.9 

56 

02:44 

03:01 

03:22 

16:41 

17:58 

19:18 

17 

75°32.4 

22°04.7 

96°31.9 

11.3 

13°22.2 

10.2 

57.0 

54 

02:47 

03:06 

03:29 

16:37 

17:52 

19:09 

18 

90°32.3 

22°05.0 

111°02.2 

11.2 

13°32.4 

10.1 

57.0 

52 

02:50 

03:11 

03:35 

16:33 

17:46 

19:01 

19 

105°32.2 

22°05.4 

125°32.4 

11.1 

13°42.5 

10.1 

57.0 

50 

02:52 

03:15 

03:41 

16:29 

17:41 

18:54 

20 

120°32.1 

22°05.7 

140°02.5 

11.1 

13°52.5 

10.0 

57.0 

45 

02:57 

03:23 

03:54 

16:22 

17:29 

18:39 

21 

135°32.0 

22°06.0 

154°32.5 

11.0 

14°02.5 

10.0 

57.1 

40 

03:01 

03:31 

04:04 

16:16 

17:20 

18:26 

22 

150° 31.9 

22°06.4 

169°02.5 

10.9 

14° 12.5 

9.9 

57.1 

35 

03:05 

03:37 

04:13 

16:11 

17:12 

18:15 

23 

165°31.8 

22°06.7 

183°32.3 

10.8 

14°22.4 

9.8 

57.1 

30 

03:08 

03:43 

04:21 

16:06 

17:05 

18:06 


SD. = 15.8 

d—0.3 

S.D.—15.4 

20 

03:14 

03:53 

04:35 

15:58 

16:53 

17:50 


10 

03:19 

04:01 

04:47 

15:51 

16:42 

17:36 


GHA 


GHA 



d 

HP 























0 

180° 31.7 

22 u 07.0 

198° 02.1 

10.7 

14°32.2 

9.8 

57.2 

-20 

03:33 

04:26 

05:22 

15:32 

16:12 

16:56 

1 

195 31 6 

22 r 07.4 

212°31.8 

10.7 

14° 41.9 

9.7 

57.2 








2 

210°31.5 

22°07.7 

227°01.4 

10.6 

14°51.6 

9.6 

57.2 

-30 

03:39 

04:37 

05:37 

15:24 

16:00 

16:41 

3 

225°31.4 

22°08.0 

241°31.0 

10.5 

15°01.2 

9.6 

57.2 

-35 

03:42 

04:42 

05:45 

15:19 

15:53 

16:32 









-40 


04:49 




16:21 

4 

240° 31.3 

22°08.4 

256°00.4 

10.4 

15° 10.8 

9.5 

57.3 

-45 

03:51 

04:57 

06:05 

15:08 

15:36 

16:09 

5 

255°31.2 

22°08.7 

270°29.8 

10.3 

15°20.2 

9.4 

57.3 

-50 

03:56 

05:06 

06:19 

15:01 

15:26 

15:54 


270°31.1 

22 r 09.0 

284° 59.1 

10.2 

15° 29.6 

9.4 

57.3 








7 

285°31.0 

22°09.4 

299°28.3 

10.2 

15°39.0 

9.3 

57.4 

-52 

03:59 

05:11 

06:25 

14:58 

15:21 

15:48 

8 

300° 30.9 

22°09.7 

313°57.4 

10.1 

15°48.2 

9.2 

57.4 

-54 

04:01 

05:16 

06:32 

14:55 

15:15 

15:40 










04:04 

05:21 




15:32 

y 

315°30.8 

22° 10.0 

328°26.4 

10.0 

15 57.4 

9.1 

57.4 

-58 

04:08 

05:27 

06:49 

14:46 

15:02 

15:22 

10 

330° 30.7 

22° 10.3 

342°55.4 

9.9 


9.1 









ii 

34R°30 fi 

22 °in 7 

^R7°?4 2 

Q 8 

1 fi°1R R 

q n 


-60 

04:12 

05:34 

06:59 

14:42 

14:54 

15:11 

12 

0°30.5 

22°11.0 

11°53.0 

9.7 

16°24.5 

8.9 

57.5 


13 

15°30.4 

22°11.3 

26°21.7 

9.6 

16°33.3 

8.8 

57.5 



Sun 



Moon 


14 

30° 30.3 

22°11.6 

40°50.3 

9.6 

16°42.1 

8.7 

57.6 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

45°30.2 

22°11.9 

55°18.8 

9.5 

16°50.8 

8.7 

57.6 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°30.1 

22° 12.3 

69°47.3 

9.4 

16°59.4 

8.6 

57.6 

31 

02:25 

02:20 

11:57 

09:34 

21:57 

27(10%) 

17 

75°30.0 

22° 12.6 

84° 15.6 

9.3 

17° 08.0 

8.5 

57.6 

1 

02:16 

02:11 

11:57 

10:20 

22:45 

28(4%) 

18 

90° 29.9 

22° 12.9 

98°43.9 

9.2 

17° 16.4 

8.4 

57.7 

2 

02:07 

02:02 

11:57 

11:10 

23:37 

29(1%) 

19 

105°29.8 

22° 13.2 

113°12.0 

9.1 

17°24.8 

8.3 

57.7 








20 

120°29.7 

22° 13.5 

127°40.1 

9.1 

17° 33.0 

8.2 

57.7 








21 

135°29.6 

22° 13.9 

142°08.2 

9.0 

17°41.2 

8.1 

57.7 








22 

150° 29.5 

22° 14.2 

156°36.1 

8.9 

17°49.3 

8.0 

57.8 








23 

165°29.4 

22° 14.5 

171°03.9 

8.8 

17°57.3 

7.9 

57.8 









SD. —15.8 

d—0.3 

S.D.=15.6 












June 03, 04 ,05 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter Saturn Stars 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

251°09.6 

200°37.8 

17° 14.5 

148°32.8 

24° 05.6 

351°30.4 

-22°29.8 

319°58.7 

-21°38.5 

Alpheratz 

357°39.4 

29°11.6 

1 

266°12.1 

215°37.2 

17° 15.4 

163°33.5 

24° 05.5 

6°33.2 

-22°29.7 

335°01.3 

-21°38.5 

Ankaa 

353°11.9 

-42° 12.0 

2 

281°14.5 

230°36.6 

17°16.2 

178°34.2 

24° 05.3 

21°36.0 

-22°29.7 

350°03.9 

-21°38.5 

Schedar 

349°36.2 

56°38.2 

3 

296°17.0 

245°36.0 

17°17.1 

193°34.9 

24°05.2 

36°38.8 

-22°29.7 

5°06.5 

-21°38.5 

Diphda 

348°51.9 

-17°52.9 

4 

311°19.5 

260°35.4 

17° 17.9 

208°35.6 

24° 05.1 

51°41.6 

-22°29.7 

20°09.1 

-21°38.6 

Achernar 

335°24.2 

-57°08.2 

5 

326°21.9 

275°34.8 

17° 18.7 

223°36.3 

24° 04.9 

66°44.4 

-22°29.7 

35°11.7 

-21°38.6 

Hamal 

327°56.5 

23°33.0 

6 

341°24.4 

290°34.2 

17° 19.6 

238°37.1 

24° 04.8 

81°47.2 

-22°29.6 

50° 14.3 

-21°38.6 

Polaris 

316°25.2 

89°20.5 

7 

356°26.9 

305°33.6 

17°20.4 

253°37.8 

24° 04.6 

96°50.0 

-22°29.6 

65° 16.9 

-21°38.6 

Akamar 

315°15.6 

-40° 13.7 

8 

11°29.3 

320°33.0 

17°21.2 

268°38.5 

24° 04.5 

111°52.8 

-22°29.6 

80° 19.4 

-21°38.6 

Menkar 

314°11.1 

4°09.7 

9 

26°31.8 

335°32.4 

17°22.1 

283°39.2 

24° 04.4 

126°55.6 

-22°29.6 

95°22.0 

-21°38.7 

Mirfak 

308°35.0 

49°55.5 

10 

41°34.3 

350°31.8 

17°22.9 

298°39.9 

24° 04.2 

141°58.4 

-22°29.6 

110°24.6 

-21°38.7 

Aldebaran 

290°45.1 

16°32.7 

11 

56°36.7 

5°31.2 

17°23.7 

313°40.6 

24° 04.1 

157°01.2 

-22°29.6 

125°27.2 

-21°38.7 

Rigel 

281°08.5 

-8°11.0 

12 

71°39.2 

20°30.6 

17°24.6 

328°41.3 

24° 03.9 

172°04.0 

-22°29.5 

140°29.8 

-21°38.7 

Capella 

280°29.0 

46°00.9 

13 

86°41.6 

35°30.0 

17°25.4 

343°42.1 

24° 03.8 

187°06.8 

-22°29.5 

155°32.4 

-21°38.7 

Bellatrix 

278°28.0 

6 °21.8 

14 

101°44.1 

50°29.4 

17°26.2 

358°42.8 

24° 03.7 

202°09.6 

-22°29.5 

170°35.0 

-21°38.8 

Elnath 

278°07.9 

28°37.3 

15 

116°46.6 

65°28.8 

17°27.1 

13°43.5 

24° 03.5 

217°12.4 

-22°29.5 

185°37.6 

-21°38.8 

Alnilam 

275°42.6 

-1°11.6 

16 

131°49.0 

80°28.2 

17°27.9 

28°44.2 

24° 03.4 

232°15.2 

-22°29.5 

200°40.2 

-21°38.8 

Betelgeuse 

270°57.2 

7°24.5 

17 

146°51.5 

95°27.5 

17°28.7 

43°44.9 

24°03.2 

247° 18.0 

-22°29.4 

215°42.8 

-21°38.8 

Canopus 

263°54.9 

-52°42.6 

18 

161°54.0 

110°26.9 

17°29.5 

58°45.6 

24° 03.1 

262°20.8 

-22°29.4 

230°45.4 

-21°38.8 

Sirius 

258°30.4 

-16°44.6 

19 

176°56.4 

125°26.3 

17°30.4 

73°46.4 

24° 03.0 

277°23.6 

-22°29.4 

245°48.0 

-21°38.9 

Adara 

255°09.7 

-29°00.1 

20 

191°58.9 

140°25.7 

17°31.2 

88°47.1 

24° 02.8 

292°26.5 

-22°29.4 

260°50.6 

-21°38.9 

Procyon 

244°55.7 

5°10.6 

21 

207°01.4 

155°25.1 

17°32.0 

103°47.8 

24° 02.7 

307°29.3 

-22°29.4 

275°53.2 

-21°38.9 

Pollux 

243°23.0 

27°58.7 

22 

222°03.8 

170°24.5 

17°32.8 

118°48.5 

24° 02.5 

322°32.1 

-22°29.4 

290°55.8 

-21°38.9 

Avior 

234° 16.8 

-59°34.6 

23 

237°06.3 

185°23.9 

17°33.7 

133°49.2 

24° 02.4 

337°34.9 

-22°29.3 

305°58.4 

-21°38.9 

Suhail 

222°49.7 

-43°30.9 

Mer.pass.:7:14: 

v-0.6 dO.8 m-3.8 

v0.7 d-0.1 ml.8 | 

v2.8 dO.O m-2.5 

v2.6 d-0.0 m0.3 

Miaplacidus 

221°39.3 

-69°48.1 


Alphard 

217°52.2 

-8°44.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











n i iKKo 


C1°OQ 1 

0 

252 u 08.8 

200 u 23.3 

17°34.5 

148 u 49.9 

24 u 02.3 

352 u 37.7 

-22 u 29.3 

321 u 01.0 

-21 u 39.0 

uuDne 

±yo ‘tO. ( 

i onO on a 

oi oy.± 

1 A O AO A 

1 

267°11.2 

215°22.7 

17°35.3 

163°50.6 

24° 02.1 

7°40.5 

-22°29.3 

336°03.6 

-21°39.0 

Denebola 

182 29.4 

14 28.U 

2 

282° 13.7 

230°22.1 

17°36.1 

178°51.4 

24° 02.0 

22°43.3 

-22°29.3 

351°06.2 

-21°39.0 

Gienah 

175°48.0 

1 700 A A C 

-17°39.0 

3 

297°16.1 

245°21.4 

17°37.0 

193°52.1 

24°01.8 

37°46.1 

-22°29.3 

6°08.8 

-21°39.0 

Acrux 

1(5 U4.5 

-63° 12.6 

4 

312°18.6 

260°20.8 

17°37.8 

208°52.8 

24°01.7 

52°48.9 

-22°29.2 

21°11.4 

-21°39.0 

Gacrux 

171°56.1 

1cco1 c A 

-57° 13.5 

5 

327°21.1 

275°20.2 

17°38.6 

223°53.5 

24°01.5 

67°51.7 

-22°29.2 

36° 14.0 

-21°39.1 

Alioth 

166 16.9 

55°51.6 

6 

342°23.5 

290° 19.6 

17°39.4 

238°54.2 

24°01.4 

82°54.5 

-22°29.2 

51°16.6 

-21°39.1 

Spica 

158°26.8 

1rnOrrO 

-11°15.7 

/IAOio o 

7 

357°26.0 

305° 19.0 

17°40.2 

253°54.9 

24°01.2 

97°57.3 

-22°29.2 

66 ° 19.2 

-21°39.1 

Alcaid 

152 55.3 

49 13.3 

8 

12°28.5 

320° 18.4 

17°41.1 

268°55.7 

24°01.1 

113°00.1 

-22°29.2 

81°21.8 

-21°39.1 

Hadar 

148°41.6 

1 A O O A A IT 

-60°28.0 
nr O A“7 A 

9 

27°30.9 

335° 17.8 

17°41.9 

283°56.4 

24°01.0 

128°02.9 

-22°29.2 

96°24.4 

-21°39.2 

Menkent 

148 02.5 

-36 27.9 

10 

42°33.4 

350° 17.1 

17°42.7 

298°57.1 

24° 00.8 

143°05.7 

-22°29.1 

111°27.0 

-21°39.2 

Arcturus 

145°51.6 

19°05.4 

11 

57°35.9 

5° 16.5 

17°43.5 

313°57.8 

24° 00.7 

158°08.5 

-22°29.1 

126°29.7 

-21°39.2 

Rigil Kent. 

139°45.6 

-60°54.9 

12 

72°38.3 

20° 15.9 

17°44.3 

328°58.5 

24° 00.5 

173°11.3 

-22°29.1 

141°32.3 

-21°39.2 

Zubenelg. 

137°00.6 

-16°07.2 

13 

87°40.8 

35° 15.3 

17°45.1 

343°59.2 

24° 00.4 

188°14.1 

-22°29.1 

156°34.9 

-21°39.2 

Kochab 

137°19.0 

1 A“7 A 

74°04.8 

ArOnnA 

14 

102°43.3 

50° 14.7 

17°45.9 

358°60.0 

24° 00.2 

203°16.9 

-22°29.1 

171°37.5 

-21°39.3 

Alphecca 

126 07.2 

iinOAA A 

26 39.2 

ncOno a 

15 

117°45.7 

65° 14.1 

17°46.7 

14°00.7 

24° 00.1 

218°19.7 

-22°29.0 

186°40.1 

-21°39.3 

Antares 

112 2U.9 

-26 28.4 

16 

132°48.2 

80° 13.4 

17°47.6 

29°01.4 

23°59.9 

233°22.5 

-22°29.0 

201°42.7 

-21°39.3 

Atria 

107°18.5 

1 A A O A "7 C 

-69°03.6 

1 C O A A O 

17 

147°50.6 

95° 12.8 

17°48.4 

44° 02.1 

23°59.8 

248°25.3 

-22°29.0 

216°45.3 

-21°39.3 

Sa bi k 

102 U/.5 

-15 44.o 

07 O AC A 

18 

162°53.1 

110 ° 12.2 

17°49.2 

59°02.8 

23°59.6 

263°28.1 

-22°29.0 

231°47.9 

-21°39.3 

Shaula 

96° 16.0 

r\ O A A A 

-37 06.9 

1 A O o A A 

19 

177°55.6 

125° 11.6 

17°50.0 

74°03.6 

23°59.5 

278°30.9 

-22°29.0 

246° 50.5 

-21°39.4 

Rasalhague 

96 02.4 

AAO A O 7 

12 32.9 

ri O AA A 

20 

192°58.0 

140° 11.0 

17°50.8 

89°04.3 

23°59.3 

293°33.7 

-22°29.0 

261°53.1 

-21°39.4 

Eta min 

90 43./ 

51 29.2 

21 

208°00.5 

155° 10.3 

17°51.6 

104°05.0 

23°59.2 

308°36.5 

-22°28.9 

276°55.7 

-21°39.4 

Kaus Aust. 

83°38.0 

OAOOCA 

-34°22.3 

ooo A O A 

22 

223°03.0 

170°09.7 

17°52.4 

119°05.7 

23°59.0 

323°39.4 

-22°28.9 

291°58.3 

-21°39.4 

Vega 

80 35.9 

38 48.U 

23 

238°05.4 

185°09.1 

17°53.2 

134°06.4 

23°58.9 

338°42.2 

-22°28.9 

307°00.9 

-21°39.5 

Nunki 

Altair 

75°53.0 

62°04.1 

-26° 16.2 
8°55.1 

Mer.pass.:7:10: 

v-0.6 dO.8 m-3.8 

v0.7 d-0.1 ml.8 | 

v2.8 dO.O m-2.5 j 

v2.6 d-0.0 m0.2 

Peacock 

53°12.5 

-56°40.1 





















Deneb 

49°28.5 

45°20.8 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.1 

9°57.7 

0 

253°07.9 

200“08.5 

17°54.0 

149 u 07.1 

23° 58.7 

353°45.0 

-22 u 28.9 

322 u 03.5 

-21 u 39.5 

Alnair 

27°38.6 

-46°51.8 

1 

268° 10.4 

215°07.9 

17°54.8 

164°07.9 

23°58.6 

8°47.8 

-22°28.9 

337°06.1 

-21°39.5 

Fomalhaut 

15°19.6 

-29°31.1 

2 

283°12.8 

230°07.2 

17°55.6 

179°08.6 

23°58.4 

23°50.6 

-22°28.8 

352°08.7 

-21°39.5 

Scheat 

13°49.5 

28°11.0 

3 

298°15.3 

245°06.6 

17°56.4 

194°09.3 

23°58.3 

38°53.4 

-22°28.8 

7°11.3 

-21°39.5 

Markab 

13°34.3 

15° 18.4 

4 

313°17.7 

260°06.0 

17°57.2 

209° 10.0 

23°58.1 

53°56.2 

-22°28.8 

22° 13.9 

-21°39.6 

2019/6/3 

SHA 

Mer.pass 

5 

328°20.2 

275°05.4 

17°58.0 

224° 10.7 

23°58.0 

68°59.0 

-22°28.8 

37°16.5 

-21°39.6 

*— J. Z) / j J 

309°28.2 

10:38 

6 

343°22.7 

290°04.7 

17°58.8 

239°11.5 

23°57.8 

84°01.8 

-22°28.8 

52°19.1 

-21°39.6 

Mars 

257°23.2 

14:05 

7 

358°25.1 

305° 04.1 

17°59.6 

254° 12.2 

23°57.7 

99°04.6 

-22°28.7 

67°21.7 

-21°39.6 

J u piter 

100°20 8 

00:34 

8 

13°27.6 

320°03.5 

18°00.4 

269° 12.9 

23°57.5 

114°07.4 

-22°28.7 

82°24.3 

-21°39.6 

Saturn 

luU C.O.O 

68°49.1 

02:40 

9 

28°30.1 

335°02.9 

18°01.2 

284° 13.6 

23°57.4 

129°10.2 

-22°28.7 

97°26.9 

-21°39.7 




10 

43°32.5 

350°02.2 

18°02.0 

299° 14.3 

23°57.2 

144° 13.0 

-22°28.7 

112°29.5 

-21°39.7 

2019/6/4 

SHA 

Mer.pass 

11 

58°35.0 

5°01.6 

18°02.8 

314°15.0 

23°57.0 

159°15.8 

-22°28.7 

127°32.1 

-21°39.7 

Venus 

308° 14.5 

10:39 

12 

73°37.5 

20 °01.0 

18°03.6 

329° 15.8 

23°56.9 

174° 18.6 

-22°28.7 

142°34.7 

-21°39.7 

Mars 

256°41.2 

14:04 

13 

88°39.9 

35°00.4 

18°04.4 

344° 16.5 

23°56.7 

189°21.4 

-22°28.6 

157°37.3 

-21°39.8 

Jupiter 

100°28.9 

00:29 

14 

103°42.4 

49°59.7 

18°05.2 

359° 17.2 

23°56.6 

204° 24.2 

-22°28.6 

172°39.9 

-21°39.8 

Saturn 

68°52.3 

02:35 

15 

118°44.9 

64°59.1 

18°06.0 

14° 17.9 

23°56.4 

219°27.0 

-22°28.6 

187°42.6 

-21°39.8 

2019/6/5 

SHA 

Mer.pass 

16 

133°47.3 

79°58.5 

18°06.8 

29° 18.6 

23°56.3 

234°29.8 

-22°28.6 

202°45.2 

-21°39.8 

Venus 

307°00.6 

10:40 

17 

148°49.8 

94°57.8 

18°07.6 

44° 19.4 

23°56.1 

249°32.6 

-22°28.6 

217°47.8 

-21°39.8 

Mars 

255°59.2 

14:03 

18 

163°52.2 

109°57.2 

18°08.4 

59°20.1 

23°56.0 

264°35.5 

-22°28.5 

232°50.4 

-21°39.9 

Jupiter 

100° 37.1 

00:25 

19 

178°54.7 

124°56.6 

18°09.2 

74°20.8 

23° 55.8 

279°38.3 

-22°28.5 

247°53.0 

-21°39.9 

Saturn 

68°55.6 

02:31 

20 

193°57.2 

139°55.9 

18°09.9 

89°21.5 

23° 55.6 

294°41.1 

-22°28.5 

262°55.6 

-21°39.9 

1 Horizontal naralax 


21 

208°59.6 

154°55.3 

18°10.7 

104°22.2 

23° 55.5 

309°43.9 

-22°28.5 

277°58.2 

-21°39.9 


r 

Venus; 

0.1 

22 

224°02.1 

169°54.7 

18°11.5 

119°23.0 

23°55.3 

324°46.7 

-22°28.5 

293°00.8 

-21°39.9 


Mars: 

0.1 

23 

239°04.6 

184°54.0 

18°12.3 

134°23.7 

23° 55.2 

339°49.5 

-22°28.4 

308°03.4 

-21°40.0 




Mer.pass.:7:06: 

v-0.6 dO.8 m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O m-2.5 

v2.6 d-0.0 m0.2 





104 



2019 June 03 to Jun. 05 


GHA 

180°29.3 
195°29.2 
210°29.1 
225°29.0 
240° 28.9 
255°28.8 
270°28.7 
285°28.6 
300°28.5 
315°28.4 
330°28.2 
345°28.1 
0°28.0 
15°27.9 
30°27.8 
45°27.7 
60°27.6 
75°27.5 
90°27.4 
105°27.3 
120°27.2 
135°27.1 
150°27.0 
165°26.9 
SD.=15.8 

GHA 

180° 26.8 
195°26.7 
210°26.6 
225°26.5 
240° 26.4 
255°26.3 
270°26.1 
285°26.0 
300°25.9 
315°25.8 
330° 25.7 
345°25.6 
0°25.5 
15°25.4 
30°25.3 
45°25.2 
60°25.1 
75°25.0 
90°24.9 
105°24.7 
120°24.6 
135°24.5 
150° 24.4 
165°24.3 
SD.=15.8 

GHA 

180° 24.2 
195° 24.1 
210°24.0 
225°23.9 
240°23.8 
255°23.6 
270°23.5 
285°23.4 
300°23.3 
315°23.2 
330°23.1 
345°23.0 
0°22.9 
15°22.8 
30°22.7 
45°22.5 
60°22.4 
75°22.3 
90°22.2 
105°22.1 
120 ° 22.0 
135°21.9 
150°21.8 
165°21.6 
SD =15.8 


Dec 

22° 14.8 
22° 15.1 
22° 15.4 
22°15.8 
22 ° 16.1 
22° 16.4 
22° 16.7 
22° 17.0 
22° 17.3 
22°17.6 
22° 17.9 
22 ° 18.2 
22° 18.5 
22° 18.9 
22° 19.2 
22° 19.5 
22° 19.8 
22 ° 20.1 
22°20.4 
22°20.7 
22 ° 21.0 
22°21.3 
22 ° 21.6 
22°21.9 
d=0.3 

Dec 

22 ° 22.2 

22°22.5 

22 ° 22.8 

22°23.1 

22°23.4 

22°23.7 

22°24.0 

22°24.3 

22°24.6 

22°24.9 

22°25.1 

22°25.4 

22°25.7 

22°26.0 

22°26.3 

22°26.6 

22°26.9 

22°27.2 

22°27.5 

22°27.7 

22°28.0 

22°28.3 

22°28.6 

22°28.9 

d=0.3 

Dec 

22°29.2 

22°29.5 

22°29.7 

22°30.0 

22°30.3 

22°30.6 

22°30.9 

22°31.1 

22°31.4 

22°31.7 

22°32.0 

22°32.2 

22°32.5 

22°32.8 

22°33.1 

22°33.3 

22°33.6 

22°33.9 

22°34.2 

22°34.4 

22°34.7 

22°35.0 

22°35.2 

22°35.5 

d=0.3 


GHA 

V 

Dec 

d 

HP 

185 u 31.7 

8.7 

18 ,J 05.2 

7.8 

57.8 

199°59.3 

8.6 

18°13.0 

7.8 

57.9 

214°26.9 

8.5 

18°20.7 

7.7 

57.9 

228°54.4 

8.5 

18°28.3 

7.6 

57.9 

243°21.9 

8.4 

18°35.8 

7.5 

57.9 

257°49.2 

8.3 

18°43.2 

7.4 

58.0 

272° 16.5 

8.2 

18°50.5 

7.2 

58.0 

286°43.6 

8.1 

18°57.7 

7.1 

58.0 

301° 10.7 

8.1 

19°04.8 

7.0 

58.0 

315°37.7 

8.0 

19°11.8 

6.9 

58.1 

330°04.7 

7.9 

19°18.6 

6.8 

58.1 

344°31.5 

7.8 

19°25.4 

6.7 

58.1 

358°58.3 

7.7 

19°32.1 

6.6 

58.1 

13°25.0 

7.7 

19°38.6 

6.5 

58.2 

27°51.6 

7.6 

19°45.0 

6.4 

58.2 

42°18.1 

7.5 

19°51.4 

6.3 

58.2 

56°44.6 

7.4 

19°57.6 

6.1 

58.2 

71° 11.0 

7.3 

20°03.7 

6.0 

58.3 

85°37.3 

7.3 

20°09.6 

5.9 

58.3 

100°03.5 

7.2 

20°15.5 

5.8 

58.3 

114°29.7 

7.1 

20 °21.2 

5.7 

58.3 

128°55.8 

7.0 

20°26.8 

5.6 

58.3 

143°21.8 

7.0 

20°32.3 

5.4 

58.4 

157°47.7 

6.9 

20°37.7 

5.3 

58.4 


Twilight 

Naut. Civil Sunrise 


Twilight 

Sunset Civil Naut. 


GHA 

V 

Dec 

d 

HP 

172° 13.6 

6.8 

20°42.9 

5.2 

58.4 

186°39.4 

6.8 

20°48.1 

5.1 

58.4 

201°05.1 

6.7 

20°53.1 

4.9 

58.5 

215°30.8 

6.6 

20°57.9 

4.8 

58.5 

229°56.4 

6.6 

21°02.7 

4.7 

58.5 

244°21.9 

6.5 

21°07.3 

4.5 

58.5 

258°47.4 

6.4 

21 °11.8 

4.4 

58.5 

273° 12.8 

6.4 

21°16.1 

4.3 

58.6 

287°38.1 

6.3 

21°20.3 

4.2 

58.6 

302°03.4 

6.3 

21°24.4 

4.0 

58.6 

316°28.6 

6.2 

21°28.4 

3.9 

58.6 

330°53.8 

6.1 

21°32.2 

3.7 

58.7 

345° 18.9 

6.1 

21°35.9 

3.6 

58.7 

359°44.0 

6.0 

21°39.4 

3.5 

58.7 

14°09.0 

6.0 

21°42.8 

3.3 

58.7 

28°33.9 

5.9 

21°46.1 

3.2 

58.7 

42°58.8 

5.9 

21°49.2 

3.1 

58.8 

57°23.7 

5.8 

21°52.2 

2.9 

58.8 

71°48.5 

5.8 

21°55.1 

2.8 

58.8 

86 ° 13.2 

5.7 

21°57.8 

2.6 

58.8 

100°37.9 

5.7 

22°00.3 

2.5 

58.8 

115°02.6 

5.6 

22 °02.8 

2.4 

58.8 

129°27.2 

5.6 

22°05.0 

2.2 

58.9 

143°51.8 

5.6 

22°07.2 

2.1 

58.9 


GHA 

V 

Dec 

d 

HP 

158 u 16.3 

5.5 

22 u 09.2 

1.9 

58.9 

172°40.8 

5.5 

22 °11.0 

1.8 

58.9 

187°05.3 

5.4 

22° 12.7 

1.6 

58.9 

201°29.7 

5.4 

22° 14.3 

1.5 

58.9 

215°54.1 

5.4 

22° 15.7 

1.3 

59.0 

230° 18.5 

5.4 

22° 16.9 

1.2 

59.0 

244°42.8 

5.3 

22°18.1 

1.0 

59.0 

259°07.1 

5.3 

22° 19.0 

0.9 

59.0 

273°31.4 

5.3 

22° 19.8 

0.7 

59.0 

287°55.7 

5.2 

22°20.5 

0.6 

59.0 

302° 19.9 

5.2 

22 °21.0 

0.4 

59.1 

316°44.1 

5.2 

22°21.4 

0.3 

59.1 

331°08.3 

5.2 

22 °21.6 

0.1 

59.1 

345°32.5 

5.2 

22°21.7 

-0.0 

59.1 

359°56.6 

5.2 

22 °21.6 

-0.2 

59.1 

14°20.8 

5.1 

22°21.4 

-0.3 

59.1 

28°44.9 

5.1 

22 °21.0 

-0.5 

59.1 

43°09.0 

5.1 

22°20.5 

-0.6 

59.2 

57°33.2 

5.1 

22° 19.8 

-0.8 

59.2 

71°57.3 

5.1 

22° 19.0 

-0.9 

59.2 

86°21.4 

5.1 

22 ° 18.0 

-1.1 

59.2 

100°45.5 

5.1 

22° 16.9 

-1.2 

59.2 

115°09.6 

5.1 

22° 15.6 

-1.4 

59.2 

129°33.7 

5.1 

22° 14.2 

-1.5 

59.2 




01:01 

23:00 



— 


01:52 

22:07 

— 

— 

— 


02:23 

21:35 

— 


— 

01:19 

02:46 

21:12 

22:41 

— 

— 

01:55 

03:04 

20:53 

22:03 

— 

— 

02:21 

03:19 

20:38 

21:37 


01:12 

02:41 

03:33 

20:25 

21:17 

22:47 

01:46 

02:57 

03:44 

20:13 

21:00 

22:12 

02:09 

03:11 

03:54 

20:03 

20:46 

21:48 

02:51 

03:39 

04:15 

19:42 

20:18 

21:07 

03:19 

04:00 

04:32 

19:25 

19:57 

20:38 

03:41 

04:17 

04:47 

19:10 

19:40 

20:16 

03:59 

04:32 

04:59 

18:58 

19:25 

19:58 

04:27 

04:56 

05:20 

18:37 

19:01 

19:30 

04:48 

05:15 

05:38 

18:19 

18:42 

19:08 

05:06 

05:32 

05:55 

18:02 

18:24 

18:50 

05:22 

05:49 

06:11 

17:45 

18:08 

18:34 

05:38 

06:05 

06:29 

17:28 

17:51 

18:19 

05:53 

06:23 

06:49 

17:07 

17:34 

18:03 

06:01 

06:33 

07:01 

16:56 

17:24 

17:55 

06:10 

06:44 

07:14 

16:42 

17:12 

17:46 

06:20 

06:57 

07:30 

16:26 

16:60 

17:36 

06:31 

07:12 

07:50 

16:07 

16:45 

17:26 

06:36 

07:19 

07:59 

15:57 

16:38 

17:21 

06:41 

07:26 

08:09 

15:47 

16:30 

17:15 

06:47 

07:35 

08:21 

15:35 

16:21 

17:10 

06:53 

07:44 

08:35 

15:22 

16:12 

17:04 

06:60 

07:55 

08:51 

15:06 

16:01 

16:57 


Lat. 

Mon 

Moonrise 

Tue 

Wed 

Mon 

Moonset 

Tue 

Wed 

72 

— 



— 

— 

— 

70 

01:24 






68 

02:04 

01:57 


22:59 



66 

02:32 

02:43 

03:11 

22:14 

23:47 


64 

02:53 

03:13 

03:50 

21:44 

23:08 


62 

03:10 

03:36 

04:18 

21:22 

22:41 

23:42 

60 

03:25 

03:55 

04:39 

21:04 

22:20 

23:21 

58 

03:37 

04:10 

04:56 

20:49 

22:03 

23:04 

56 

03:48 

04:23 

05:11 

20:36 

21:48 

22:49 

54 

03:57 

04:35 

05:24 

20:25 

21:36 

22:37 

52 

04:06 

04:45 

05:35 

20:15 

21:25 

22:25 

50 

04:13 

04:54 

05:45 

20:06 

21:15 

22:16 

45 

04:30 

05:13 

06:05 

19:48 

20:54 

21:55 

40 

04:43 

05:29 

06:22 

19:33 

20:37 

21:38 

35 

04:54 

05:42 

06:37 

19:20 

20:23 

21:24 

30 

05:04 

05:54 

06:49 

19:09 

20:11 

21:11 

20 

05:22 

06:14 

07:10 

18:50 

19:50 

20:50 

10 

05:37 

06:31 

07:29 

18:33 

19:32 

20:32 

0 

05:51 

06:47 

07:46 

18:18 

19:15 

20:15 

-10 

06:05 

07:04 

08:03 

18:02 

18:58 

19:57 

-20 

06:21 

07:21 

08:22 

17:46 

18:40 

19:39 

-30 

06:39 

07:42 

08:43 

17:27 

18:19 

19:17 

-35 

06:49 

07:53 

08:56 

17:16 

18:07 

19:05 

-40 

07:01 

08:07 

09:10 

17:03 

17:53 

18:50 

-45 

07:15 

08:23 

09:27 

16:48 

17:36 

18:33 

-50 

07:32 

08:44 

09:49 

16:30 

17:16 

18:12 

-52 

07:40 

08:53 

09:59 

16:22 

17:06 

18:02 

-54 

07:50 

09:04 

10:10 

16:12 

16:55 

17:50 

-56 

07:60 

09:16 

10:23 

16:02 

16:42 

17:37 

-58 

08:12 

09:30 

10:38 

15:49 

16:28 

17:22 

-60 

08:25 

09:47 

10:56 

15:35 

16:11 

17:04 




Sun 



Moon 


Day 

Eqn 

of Time 

Mer. 

Mer.Pass. 

Age 


00 h 

12 h 

Pass 

Upper 

Lower 


3 

01:57 

01:52 

11:58 

12:04 

00:32 

0 (0%) 

4 

01:47 

01:42 

11:58 

13:01 

00:32 

1 (1%) 

5 

01:37 

01:32 

11:58 

14:00 

01:30 

2(5%) 








June 06, 07 ,08 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

254°07.0 

199°53.4 

18°13.1 

149° 24.4 

23°55.0 

354°52.3 

-22°28.4 

323°06.0 

-21°40.0 

Alpheratz 

357°39.4 

29°11.6 

1 

269°09.5 

214°52.8 

18°13.9 

164°25.1 

23° 54.9 

9°55.1 

-22°28.4 

338°08.6 

-21°40.0 

Ankaa 

353°11.8 

-42° 12.0 

2 

284° 12.0 

229°52.1 

18° 14.7 

179°25.8 

23° 54.7 

24° 57.9 

-22°28.4 

353°11.2 

-21°40.0 

Schedar 

349°36.1 

56°38.2 

3 

299° 14.4 

244°51.5 

18° 15.4 

194°26.6 

23° 54.5 

40°00.7 

-22°28.4 

8°13.8 

-21°40.1 

Diphda 

348°51.9 

-17°52.9 

4 

314° 16.9 

259°50.9 

18°16.2 

209° 27.3 

23° 54.4 

55°03.5 

-22°28.4 

23° 16.4 

-21°40.1 

Achernar 

335°24.1 

-57°08.2 

5 

329° 19.4 

274°50.2 

18° 17.0 

224°28.0 

23° 54.2 

70°06.3 

-22°28.3 

38°19.0 

-21°40.1 

Hamal 

327°56.5 

23°33.0 

6 

344°21.8 

289°49.6 

18° 17.8 

239°28.7 

23°54.1 

85°09.1 

-22°28.3 

53°21.7 

-21°40.1 

Polaris 

316°24.2 

89°20.4 

7 

359° 24.3 

304°49.0 

18°18.6 

254° 29.4 

23°53.9 

100°11.9 

-22°28.3 

68°24.3 

-21°40.1 

Akamar 

315°15.6 

-40° 13.7 

8 

14°26.7 

319°48.3 

18°19.3 

269°30.2 

23°53.7 

115°14.7 

-22°28.3 

83°26.9 

-21°40.2 

Menkar 

314°11.1 

4°09.7 

9 

29°29.2 

334°47.7 

18°20.1 

284°30.9 

23°53.6 

130° 17.5 

-22°28.3 

98°29.5 

-21°40.2 

Mirfak 

308°35.0 

49°55.5 

10 

44°31.7 

349°47.0 

18°20.9 

299°31.6 

23°53.4 

145°20.4 

-22°28.2 

113°32.1 

-21°40.2 

Aldebaran 

290°45.1 

16°32.7 

11 

59° 34.1 

4°46.4 

18°21.7 

314°32.3 

23°53.2 

160°23.2 

-22°28.2 

128°34.7 

-21°40.2 

Rigel 

281°08.5 

-8° 10.9 

12 

74° 36.6 

19°45.8 

18°22.4 

329° 33.1 

23°53.1 

175°26.0 

-22°28.2 

143°37.3 

-21°40.3 

Capella 

280°28.9 

46°00.9 

13 

89° 39.1 

34°45.1 

18°23.2 

344° 33.8 

23°52.9 

190°28.8 

-22°28.2 

158°39.9 

-21°40.3 

Bellatrix 

278°28.0 

6 °21.8 

14 

104°41.5 

49°44.5 

18°24.0 

359° 34.5 

23°52.8 

205°31.6 

-22°28.2 

173°42.5 

-21°40.3 

Elnath 

278°07.9 

28°37.3 

15 

119°44.0 

64°43.8 

18°24.8 

14°35.2 

23°52.6 

220°34.4 

-22°28.1 

188°45.1 

-21°40.3 

Alnilam 

275°42.6 

-1°11.6 

16 

134°46.5 

79°43.2 

18°25.5 

29°35.9 

23°52.4 

235°37.2 

-22°28.1 

203°47.7 

-21°40.3 

Betelgeuse 

270°57.2 

7°24.5 

17 

149°48.9 

94°42.6 

18°26.3 

44° 36.7 

23°52.3 

250°40.0 

-22°28.1 

218°50.3 

-21°40.4 

Canopus 

263°54.9 

-52°42.6 

18 

164°51.4 

109°41.9 

18°27.1 

59° 37.4 

23°52.1 

265°42.8 

-22°28.1 

233°52.9 

-21°40.4 

Sirius 

258°30.4 

-16°44.6 

19 

179°53.9 

124°41.3 

18°27.9 

74° 38.1 

23°51.9 

280°45.6 

-22°28.1 

248°55.6 

-21°40.4 

Adara 

255°09.7 

-29°00.1 

20 

194°56.3 

139°40.6 

18°28.6 

89°38.8 

23°51.8 

295°48.4 

-22°28.1 

263°58.2 

-21°40.4 

Procyon 

244°55.7 

5°10.6 

21 

209°58.8 

154°40.0 

18°29.4 

104°39.6 

23°51.6 

310°51.2 

-22°28.0 

279°00.8 

-21°40.4 

Pollux 

243°23.0 

27°58.7 

22 

225°01.2 

169°39.3 

18°30.2 

119°40.3 

23°51.4 

325°54.0 

-22°28.0 

294°03.4 

-21°40.5 

Avior 

234° 16.8 

-59°34.6 

23 

240° 03.7 

184°38.7 

18°30.9 

134°41.0 

23°51.3 

340°56.8 

-22°28.0 

309°06.0 

-21°40.5 

Suhail 

222°49.7 

-43°30.9 

Mer. 

pass.:7:02: 

v-0.6 dO.8 

m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 

Miaplacidus 

221°39.3 

-69°48.1 


Alphard 

217°52.2 

-8°44.7 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











IT11 hho 


fil ° OQ 1 

0 

255 u 06.2 

199 u 38.1 

18 u 31.7 

149°41.7 

23 u 51.1 

355 u 59.6 

-22 u 28.0 

324 u 08.6 

-21 u 40.5 

uuDne 

±yo ^o. i 

i onOon a 

oi oy.± 

1 A O no A 

1 

270°08.6 

214°37.4 

18°32.5 

164°42.4 

23°51.0 

11°02.5 

-22°28.0 

339°11.2 

-21°40.5 

Denebola 

182 29.4 

14 28.0 

2 

285°11.1 

229°36.8 

18°33.2 

179°43.2 

23°50.8 

26°05.3 

-22°27.9 

354° 13.8 

-21°40.6 

Gienah 

175°48.0 

1 700 A A C 

-17°39.0 

3 

300° 13.6 

244° 36.1 

18°34.0 

194°43.9 

23°50.6 

41°08.1 

-22°27.9 

9°16.4 

-21°40.6 

Acrux 

1(5 04.5 

-63° 12.6 

4 

315° 16.0 

259°35.5 

18°34.7 

209°44.6 

23°50.5 

56° 10.9 

-22°27.9 

24° 19.0 

-21°40.6 

Gacrux 

171°56.1 

1cco1 c A 

-57° 13.5 

5 

330° 18.5 

274°34.8 

18°35.5 

224°45.3 

23°50.3 

71°13.7 

-22°27.9 

39°21.7 

-21°40.6 

Alioth 

166 16.9 

55°51.6 

6 

345°21.0 

289°34.2 

18°36.3 

239°46.1 

23°50.1 

86 ° 16.5 

-22°27.9 

54°24.3 

-21°40.6 

Spica 

158°26.8 

1 rnOrrO 

-11°15.7 

A AO 1 A A 

7 

0°23.4 

304°33.5 

18°37.0 

254°46.8 

23°49.9 

101°19.3 

-22°27.8 

69°26.9 

-21°40.7 

Alcaid 

152 55.3 

49 13.3 

8 

15°25.9 

319°32.9 

18°37.8 

269°47.5 

23°49.8 

116°22.1 

-22°27.8 

84°29.5 

-21°40.7 

Hadar 

148°41.6 

1 A O O A A IT 

-60°28.0 
ncO A“7 A 

9 

30°28.4 

334°32.2 

18°38.5 

284°48.2 

23°49.6 

131°24.9 

-22°27.8 

99°32.1 

-21°40.7 

Menkent 

148 02.5 

-36 27.9 

10 

45°30.8 

349°31.6 

18°39.3 

299°49.0 

23°49.4 

146° 27.7 

-22°27.8 

114°34.7 

-21°40.7 

Arcturus 

145°51.6 

19°05.4 

11 

60°33.3 

4°30.9 

18°40.1 

314°49.7 

23°49.3 

161°30.5 

-22°27.8 

129°37.3 

-21°40.8 

Rigil Kent. 

139°45.6 

-60°54.9 

12 

75°35.7 

19°30.3 

18°40.8 

329°50.4 

23°49.1 

176°33.3 

-22°27.7 

144°39.9 

-21°40.8 

Zubenelg. 

137°00.6 

-16°07.3 

13 

90°38.2 

34°29.6 

18°41.6 

344° 51.1 

23°48.9 

191°36.1 

-22°27.7 

159°42.5 

-21°40.8 

Kochab 

137°19.1 

1 OCO A“7 A 

74°04.9 

n^Oon a 

14 

105°40.7 

49°29.0 

18°42.3 

359°51.8 

23°48.8 

206°38.9 

-22°27.7 

174°45.1 

-21°40.8 

Alphecca 

126 07.2 

iinOAA A 

26 39.2 

ncOno a 

15 

120°43.1 

64°28.3 

18°43.1 

14°52.6 

23°48.6 

221°41.8 

-22°27.7 

189°47.8 

-21°40.8 

Antares 

112 20.9 

-26 28.4 

16 

135°45.6 

79°27.7 

18°43.8 

29°53.3 

23°48.4 

236°44.6 

-22°27.7 

204°50.4 

-21°40.9 

Atria 

107°18.5 

1 A A O A "7 C 

-69°03.6 

1 C O A A O 

17 

150°48.1 

94°27.0 

18°44.6 

44°54.0 

23°48.2 

251°47.4 

-22°27.6 

219°53.0 

-21°40.9 

Sa bi k 

102 Or.5 

-15 44.8 

07O A /Z A 

18 

165°50.5 

109°26.4 

18°45.3 

59° 54.7 

23°48.1 

266°50.2 

-22°27.6 

234°55.6 

-21°40.9 

Shaula 

96° 16.0 

r\ O A A A 

-37 06.9 

1 A O o A A 

19 

180°53.0 

124°25.7 

18°46.1 

74° 55.5 

23°47.9 

281°53.0 

-22°27.6 

249°58.2 

-21°40.9 

Rasalhague 

96 02.4 

AAO A O 7 

12 32.9 

ri O AA A 

20 

195°55.5 

139°25.1 

18°46.8 

89°56.2 

23°47.7 

296°55.8 

-22°27.6 

265°00.8 

-21°41.0 

Eta min 

90 43. ( 

51 29.2 

21 

210°57.9 

154°24.4 

18°47.6 

104°56.9 

23°47.6 

311°58.6 

-22°27.6 

280°03.4 

-21°41.0 

Kaus Aust. 

83°38.0 

OAO a c o 

-34°22.3 

noO A O 1 

22 

226°00.4 

169°23.7 

18°48.3 

119°57.6 

23°47.4 

327°01.4 

-22°27.6 

295°06.0 

-21°41.0 

Vega 

80 35.8 

38 48.1 

23 

241°02.9 

184°23.1 

18°49.1 

134°58.4 

23°47.2 

342° 04.2 

-22°27.5 

310°08.7 

-21°41.0 

Nunki 

Altair 

75°53.0 

62°04.1 

-26° 16.2 
8°55.1 

Mer. 

pass.:6:58: 

v-0.6 dO.8 

m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 

Peacock 

53°12.5 

-56°40.1 





















Deneb 

49°28.4 

45°20.8 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.0 

9°57.7 

0 

256 u 05.3 

199 u 22.4 

18°49.8 

149 u 59.1 

23 u 47.0 

357 u 07.0 

-22 u 27.5 

325 u 11.3 

-21°41.1 

Alnair 

27°38.5 

-46°51.8 

1 

271°07.8 

214°21.8 

18°50.6 

164°59.8 

23°46.9 

12°09.8 

-22°27.5 

340° 13.9 

-21°41.1 

Fomalhaut 

15°19.6 

-29°31.1 

2 

286° 10.2 

229°21.1 

18°51.3 

180°00.5 

23°46.7 

27° 12.6 

-22°27.5 

355° 16.5 

-21°41.1 

Scheat 

13°49.5 

28°11.0 

3 

301°12.7 

244°20.5 

18°52.1 

195°01.3 

23°46.5 

42° 15.4 

-22°27.5 

10°19.1 

-21°41.1 

Markab 

13°34.3 

15° 18.4 

4 

316° 15.2 

259° 19.8 

18°52.8 

210 °02.0 

23°46.3 

57° 18.3 

-22°27.4 

25°21.7 

-21°41.1 

201Q/6/6 

SHA 

Mer.pass 

5 

331° 17.6 

274° 19.1 

18°53.5 

225°02.7 

23°46.2 

72°21.1 

-22°27.4 

40°24.3 

-21°41.2 


305°46 4 

10:41 

6 

346° 20.1 

289° 18.5 

18°54.3 

240° 03.4 

23°46.0 

87°23.9 

-22°27.4 

55°26.9 

-21°41.2 

Mars 

JuJ i U.“ 

255° 17.4 

14:02 

7 

1 °22.6 

304° 17.8 

18°55.0 

255° 04.2 

23°45.8 

102°26.7 

-22°27.4 

70°29.6 

-21°41.2 

J u piter 

100°453 

00:20 

8 

16°25.0 

319°17.2 

18°55.8 

270° 04.9 

23°45.6 

117°29.5 

-22° 27.4 

85°32.2 

-21°41.2 

Saturn 

IVV 7J. J 

68°59.0 

02:27 

9 

31°27.5 

334° 16.5 

18°56.5 

285°05.6 

23°45.5 

132°32.3 

-22°27.3 

100°34.8 

-21°41.3 




10 

46°30.0 

349° 15.8 

18°57.2 

300° 06.4 

23°45.3 

147°35.1 

-22°27.3 

115°37.4 

-21°41.3 

2019/6/7 

SHA 

Mer.pass 

11 

61°32.4 

4°15.2 

18°58.0 

315°07.1 

23°45.1 

162°37.9 

-22°27.3 

130°40.0 

-21°41.3 

Venus 

304°31.9 

10:42 

12 

76° 34.9 

19° 14.5 

18°58.7 

330° 07.8 

23°44.9 

177°40.7 

-22°27.3 

145°42.6 

-21°41.3 

Mars 

254°35.5 

14:01 

13 

91°37.3 

34° 13.9 

18°59.4 

345° 08.5 

23°44.8 

192°43.5 

-22°27.3 

160°45.2 

-21°41.3 

Jupiter 

100°53.5 

00:16 

14 

106°39.8 

49° 13.2 

19°00.2 

0°09.3 

23°44.6 

207°46.3 

-22°27.2 

175°47.9 

-21°41.4 

Saturn 

69°02.4 

02:23 

15 

121°42.3 

64° 12.5 

19°00.9 

15° 10.0 

23°44.4 

222°49.1 

-22°27.2 

190°50.5 

-21°41.4 

2019/6/8 

SHA 

Mer.pass 

16 

136°44.7 

79°11.9 

19°01.6 

30° 10.7 

23°44.2 

237°52.0 

-22°27.2 

205°53.1 

-21°41.4 

Venus 

303°17.1 

10:43 

17 

151°47.2 

94°11.2 

19°02.4 

45° 11.4 

23°44.0 

252°54.8 

-22°27.2 

220°55.7 

-21°41.4 

Mars 

253°53.8 

13:59 

18 

166°49.7 

109° 10.5 

19°03.1 

60° 12.2 

23°43.9 

267°57.6 

-22°27.2 

235°58.3 

-21°41.5 

Jupiter 

101°01.7 

00:11 

19 

181°52.1 

124°09.9 

19°03.8 

75° 12.9 

23°43.7 

283°00.4 

-22°27.1 

251°00.9 

-21°41.5 

Saturn 

69°06.0 

02:19 

20 

196°54.6 

139°09.2 

19°04.6 

90° 13.6 

23°43.5 

298°03.2 

-22°27.1 

266°03.5 

-21°41.5 

1 Horizontal naralax 


21 

211°57.1 

154°08.5 

19°05.3 

105° 14.3 

23°43.3 

313°06.0 

-22°27.1 

281°06.2 

-21°41.5 


r 

Venus; 

0.1 

22 

226°59.5 

169°07.9 

19°06.0 

120° 15.1 

23°43.1 

328°08.8 

-22°27.1 

296°08.8 

-21°41.5 


Mars: 

0.1 

23 

242°02.0 

184°07.2 

19°06.7 

135°15.8 

23°43.0 

343° 11.6 

-22°27.1 

311°11.4 

-21°41.6 




Mer. 

pass.:6:54: 

v-0.7 dO.7 

m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 





106 



2019 June 06 to Jun. 08 


GHA 

180°21.5 
195°21.4 
210°21.3 
225°21.2 
240°21.1 
255°21.0 
270°20.9 
285°20.7 
300°20.6 
315°20.5 
330°20.4 
345°20.3 
0 ° 20.2 
15°20.1 
30° 19.9 
45° 19.8 
60° 19.7 
75° 19.6 
90° 19.5 
105° 19.4 
120° 19.3 
135° 19.1 
150° 19.0 
165° 18.9 
SD.=15.8 

GHA 

180° 18.8 
195° 18.7 
210 ° 18.6 
225° 18.4 
240° 18.3 
255° 18.2 
270° 18.1 
285° 18.0 
300° 17.9 
315° 17.7 
330° 17.6 
345° 17.5 
0° 17.4 
15°17.3 
30° 17.2 
45° 17.0 
60° 16.9 
75° 16.8 
90° 16.7 
105° 16.6 
120° 16.5 
135° 16.3 
150° 16.2 
165° 16.1 
SD.=15.8 

GHA 

180° 16.0 
195° 15.9 
210° 15.7 
225° 15.6 
240° 15.5 
255° 15.4 
270° 15.3 
285° 15.1 
300° 15.0 
315° 14.9 
330° 14.8 
345° 14.7 
0° 14.5 
15° 14.4 
30° 14.3 
45° 14.2 
60° 14.1 
75° 13.9 
90° 13.8 
105° 13.7 
120° 13.6 
135° 13.5 
150° 13.3 
165° 13.2 
SD.=15.8 


Dec 

22°35.8 

22°36.0 

22°36.3 

22°36.6 

22°36.8 

22°37.1 

22°37.3 

22°37.6 

22°37.9 

22°38.1 

22°38.4 

22°38.7 

22°38.9 

22°39.2 

22°39.4 

22°39.7 

22°39.9 

22°40.2 

22°40.4 

22°40.7 

22°41.0 

22°41.2 

22°41.5 

22°41.7 

d=0.3 

Dec 

22°42.0 

22°42.2 

22°42.5 

22°42.7 

22°43.0 

22°43.2 

22°43.4 

22°43.7 

22°43.9 

22°44.2 

22°44.4 

22°44.7 

22°44.9 

22°45.1 

22°45.4 

22°45.6 

22°45.9 

22°46.1 

22°46.3 

22°46.6 

22°46.8 

22°47.1 

22°47.3 

22°47.5 

d=0.2 

Dec 

22°47.8 

22°48.0 

22°48.2 

22°48.5 

22°48.7 

22°48.9 

22°49.1 

22°49.4 

22°49.6 

22°49.8 

22°50.1 

22°50.3 

22°50.5 

22°50.7 

22°51.0 

22°51.2 

22°51.4 

22°51.6 

22°51.8 

22°52.1 

22°52.3 

22°52.5 

22°52.7 

22°52.9 

d=0.2 


GHA 

V 

Dec 

d 

HP 

143 u 57.7 

5.1 

22 u 12.6 

-1.7 

59.2 

158°21.8 

5.1 

22° 10.9 

-1.8 

59.3 

172°46.0 

5.1 

22°09.0 

-2.0 

59.3 

187° 10.1 

5.1 

22°07.0 

-2.1 

59.3 

201°34.2 

5.1 

22°04.8 

-2.3 

59.3 

215°58.3 

5.1 

22°02.4 

-2.4 

59.3 

230°22.4 

5.1 

21°60.0 

-2.6 

59.3 

244° 46.6 

5.2 

21°57.3 

-2.7 

59.3 

259° 10.8 

5.2 

21°54.6 

-2.8 

59.3 

273°34.9 

5.2 

21°51.6 

-3.0 

59.3 

287°59.1 

5.2 

21°48.6 

-3.1 

59.3 

302°23.4 

5.2 

21°45.4 

-3.3 

59.4 

316°47.6 

5.3 

21°42.0 

-3.4 

59.4 

331°11.9 

5.3 

21°38.5 

-3.6 

59.4 

345°36.2 

5.3 

21°34.8 

-3.7 

59.4 

0°00.5 

5.3 

21°31.0 

-3.9 

59.4 

14°24.8 

5.4 

21°27.1 

-4.0 

59.4 

28°49.2 

5.4 

21°23.0 

-4.2 

59.4 

43° 13.6 

5.4 

21°18.7 

-4.3 

59.4 

57°38.0 

5.4 

21° 14.4 

-4.5 

59.4 

72°02.5 

5.5 

21°09.8 

-4.6 

59.4 

86°27.0 

5.5 

21°05.2 

-4.7 

59.4 

100°51.5 

5.5 

21°00.4 

-4.9 

59.4 

115°16.1 

5.6 

20°55.4 

-5.0 

59.4 

S.D. —16.2 


GHA 

V 

Dec 

d 

HP 

129°40.7 

5.6 

20°50.3 

-5.2 

59.4 

144°05.3 

5.7 

20°45.1 

-5.3 

59.4 

158°30.0 

5.7 

20°39.8 

-5.4 

59.5 

172°54.7 

5.7 

20°34.3 

-5.6 

59.5 

187° 19.5 

5.8 

20°28.6 

-5.7 

59.5 

201°44.3 

5.8 

20 °22.8 

-5.8 

59.5 

216°09.1 

5.9 

20° 16.9 

-6.0 

59.5 

230° 34.1 

5.9 

20° 10.9 

-6.1 

59.5 

244°59.0 

6.0 

20°04.7 

-6.2 

59.5 

259°24.0 

6.0 

19°58.4 

-6.4 

59.5 

273°49.0 

6.1 

19°52.0 

-6.5 

59.5 

288° 14.1 

6.1 

19°45.4 

-6.6 

59.5 

302°39.3 

6.2 

19°38.7 

-6.8 

59.5 

317°04.5 

6.2 

19°31.9 

-6.9 

59.5 

331°29.7 

6.3 

19°25.0 

-7.0 

59.5 

345°55.1 

6.3 

19°17.9 

-7.1 

59.5 

0°20.4 

6.4 

19° 10.7 

-7.3 

59.5 

14°45.8 

6.4 

19°03.4 

-7.4 

59.5 

29°11.3 

6.5 

18°55.9 

-7.5 

59.5 

43°36.8 

6.6 

18°48.3 

-7.6 

59.5 

58°02.4 

6.6 

18°40.7 

-7.7 

59.5 

72°28.0 

6.7 

18°32.8 

-7.9 

59.5 

86°53.7 

6.7 

18°24.9 

-8.0 

59.5 

101°19.5 

6.8 

18°16.9 

-8.1 

59.5 

S.D. —16.2 


GHA 

V 

Dec 

d 

HP 

115°45.3 

6.8 

18°08.7 

-8.2 

59.5 

130°11.2 

6.9 

18°00.4 

-8.3 

59.5 

144°37.1 

7.0 

17°52.0 

-8.4 

59.5 

159°03.1 

7.0 

17°43.5 

-8.6 

59.5 

173°29.2 

7.1 

17°34.9 

-8.7 

59.5 

187°55.3 

7.2 

17°26.2 

-8.8 

59.5 

202°21.5 

7.2 

17° 17.4 

-8.9 

59.5 

216°47.7 

7.3 

17°08.4 

-9.0 

59.5 

231°14.1 

7.3 

16°59.4 

-9.1 

59.5 

245°40.4 

7.4 

16°50.3 

-9.2 

59.5 

260°06.9 

7.5 

16°41.0 

-9.3 

59.5 

274°33.4 

7.5 

16°31.6 

-9.4 

59.5 

288°59.9 

7.6 

16°22.2 

-9.5 

59.5 

303°26.5 

7.7 

16°12.6 

-9.6 

59.5 

317°53.2 

7.7 

16°03.0 

-9.7 

59.5 

332°20.0 

7.8 

15°53.2 

-9.8 

59.5 

346°46.8 

7.8 

15°43.4 

-9.9 

59.5 

1°13.6 

7.9 

15°33.4 

-10.0 

59.5 

15°40.6 

8.0 

15°23.4 

-10.1 

59.5 

30°07.6 

8.0 

15°13.3 

-10.2 

59.5 

44° 34.7 

8.1 

15°03.1 

-10.3 

59.5 

59°01.8 

8.2 

14°52.7 

-10.4 

59.5 

73°29.0 

8.2 

14°42.4 

-10.4 

59.5 

87°56.2 

8.3 

14°31.9 

-10.5 

59.4 

S.D.—16.2 



Twilight 



Twilight 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

72 







70 







68 







66 



00:47 

23:16 



64 



01:45 

22:14 



62 



02:18 

21:41 



60 


01:11 

02:42 

21:16 

22:49 


58 


01:51 

03:01 

20:57 

22:09 


56 


02:17 

03:17 

20:41 

21:41 


54 

01:04 

02:38 

03:31 

20:28 

21:21 

22:55 

52 

01:41 

02:55 

03:42 

20:16 

21:04 

22:18 

50 

02:06 

03:09 

03:53 

20:06 

20:49 

21:52 

45 

02:49 

03:37 

04:14 

19:44 

20:21 

21:09 

40 

03:18 

03:59 

04:31 

19:26 

19:59 

20:40 

35 

03:40 

04:17 

04:46 

19:12 

19:41 

20:18 

30 

03:58 

04:31 

04:59 

18:59 

19:27 

19:60 

20 

04:26 

04:55 

05:20 

18:38 

19:02 

19:31 

10 

04:48 

05:15 

05:38 

18:20 

18:42 

19:09 

0 

05:07 

05:33 

05:55 

18:02 

18:25 

18:51 

-10 

05:23 

05:49 

06:12 

17:46 

18:08 

18:35 

-20 

05:39 

06:06 

06:30 

17:28 

17:52 

18:19 

-30 

05:55 

06:24 

06:51 

17:07 

17:33 

18:03 

-35 

06:03 

06:34 

07:02 

16:55 

17:23 

17:55 

-40 

06:12 

06:46 

07:16 

16:41 

17:12 

17:46 

-45 

06:22 

06:59 

07:32 

16:25 

16:59 

17:36 

-50 

06:33 

07:14 

07:52 

16:05 

16:43 

17:24 

-52 

06:38 

07:21 

08:02 

15:56 

16:36 

17:19 

-54 

06:43 

07:29 

08:12 

15:45 

16:28 

17:14 

-56 

06:49 

07:38 

08:24 

15:33 

16:20 

17:08 

-58 

06:56 

07:48 

08:38 

15:19 

16:10 

17:02 

-60 

07:03 

07:59 

08:55 

15:03 

15:59 

16:55 




Moonrise 



Moonset 


Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

72 



05:41 



03:29 

70 



06:43 



02:26 

68 

02:41 

05:11 

07:18 

02:22 

01:57 

01:50 

66 

04:16 

05:53 

07:43 

00:48 

01:14 

01:25 

64 

04:54 

06:22 

08:02 

00:09 

00:45 

01:05 

62 

05:21 

06:44 

08:18 


00:23 

00:48 

60 

05:42 

07:01 

08:31 


00:05 

00:34 

58 

05:59 

07:16 

08:42 

23:50 


00:23 

56 

06:13 

07:29 

08:51 

23:37 


00:12 

54 

06:26 

07:39 

09:00 

23:25 


00:03 

52 

06:37 

07:49 

09:08 

23:15 

23:55 


50 

06:47 

07:58 

09:15 

23:06 

23:48 


45 

07:07 

08:16 

09:29 

22:47 

23:32 


40 

07:24 

08:31 

09:41 

22:32 

23:19 

23:59 

35 

07:38 

08:44 

09:52 

22:19 

23:08 

23:51 

30 

07:50 

08:54 

10:00 

22:07 

22:58 

23:43 

20 

08:11 

09:13 

10:16 

21:48 

22:41 

23:30 

10 

08:29 

09:30 

10:29 

21:30 

22:26 

23:19 

0 

08:46 

09:45 

10:42 

21:14 

22:12 

23:08 

-10 

09:03 

10:00 

10:54 

20:58 

21:58 

22:57 

-20 

09:21 

10:16 

11:08 

20:40 

21:43 

22:45 

-30 

09:42 

10:35 

11:23 

20:20 

21:26 

22:32 

-35 

09:54 

10:46 

11:31 

20:08 

21:16 

22:24 

-40 

10:08 

10:58 

11:41 

19:55 

21:04 

22:15 

-45 

10:24 

11:13 

11:53 

19:39 

20:50 

22:05 

-50 

10:45 

11:30 

12:07 

19:19 

20:33 

21:52 

-52 

10:54 

11:39 

12:14 

19:09 

20:25 

21:46 

-54 

11:05 

11:48 

12:21 

18:59 

20:17 

21:39 

-56 

11:18 

11:59 

12:29 

18:47 

20:07 

21:32 

-58 

11:32 

12:10 

12:38 

18:33 

19:55 

21:23 

-60 

11:49 

12:24 

12:48 

18:16 

19:42 

21:14 


Eqn. 

00 h 

of Time 

12 h 

Mer. 

Pass 

Mer.Pass. 

Upper Lower 

Age 

01:26 

01:21 

11:58 

14:59 

02:30 

3(12%) 

01:15 

01:10 

11:58 

15:58 

03:29 

4(20%) 

01:04 

00:58 

11:59 

16:54 

04:27 

5(30%) 





June 09, 10 ,11 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

257°04.5 

199°06.5 

19°07.5 

150°16.5 

23°42.8 

358° 14.4 

-22°27.0 

326° 14.0 

-21°41.6 

Alpheratz 

357°39.4 

29°11.6 

1 

272°06.9 

214°05.9 

19°08.2 

165° 17.3 

23°42.6 

13°17.2 

-22°27.0 

341° 16.6 

-21°41.6 

Ankaa 

353°11.8 

-42°11.9 

2 

287°09.4 

229°05.2 

19°08.9 

180° 18.0 

23°42.4 

28°20.0 

-22°27.0 

356° 19.2 

-21°41.6 

Schedar 

349°36.1 

56°38.2 

3 

302°11.8 

244°04.5 

19°09.6 

195°18.7 

23°42.2 

43°22.8 

-22°27.0 

11 °21.8 

-21°41.7 

Diphda 

348°51.8 

-17°52.9 

4 

317°14.3 

259°03.9 

19° 10.4 

210°19.4 

23°42.1 

58°25.7 

-22°27.0 

26°24.5 

-21°41.7 

Achernar 

335°24.1 

-57°08.2 

5 

332°16.8 

274°03.2 

19°11.1 

225°20.2 

23°41.9 

73°28.5 

-22°27.0 

41°27.1 

-21°41.7 

Hamal 

327°56.4 

23°33.0 

6 

347° 19.2 

289°02.5 

19°11.8 

240° 20.9 

23°41.7 

88°31.3 

-22°26.9 

56°29.7 

-21°41.7 

Polaris 

316°23.4 

89°20.4 

7 

2°21.7 

304°01.9 

19°12.5 

255°21.6 

23°41.5 

103°34.1 

-22°26.9 

71°32.3 

-21°41.8 

Akamar 

315°15.6 

-40° 13.7 

8 

17°24.2 

319°01.2 

19°13.2 

270° 22.4 

23°41.3 

118°36.9 

-22°26.9 

86°34.9 

-21°41.8 

Menkar 

314°11.1 

4°09.8 

9 

32°26.6 

334°00.5 

19°13.9 

285°23.1 

23°41.1 

133°39.7 

-22°26.9 

101°37.5 

-21°41.8 

Mirfak 

308°35.0 

49°55.5 

10 

47°29.1 

348°59.8 

19° 14.7 

300°23.8 

23°41.0 

148°42.5 

-22°26.9 

116°40.2 

-21°41.8 

Aldebaran 

290°45.1 

16°32.7 

11 

62°31.6 

3°59.2 

19° 15.4 

315°24.5 

23°40.8 

163°45.3 

-22°26.8 

131°42.8 

-21°41.8 

Rigel 

281°08.5 

-8° 10.9 

12 

77°34.0 

18°58.5 

19°16.1 

330°25.3 

23°40.6 

178°48.1 

-22°26.8 

146°45.4 

-21°41.9 

Capella 

280°28.9 

46°00.9 

13 

92°36.5 

33°57.8 

19°16.8 

345°26.0 

23°40.4 

193°50.9 

-22°26.8 

161°48.0 

-21°41.9 

Bellatrix 

278°28.0 

6°21.9 

14 

107°39.0 

48°57.1 

19° 17.5 

0°26.7 

23°40.2 

208°53.7 

-22°26.8 

176°50.6 

-21°41.9 

Elnath 

278°07.9 

28°37.3 

15 

122°41.4 

63°56.5 

19°18.2 

15°27.5 

23°40.0 

223°56.5 

-22°26.8 

191°53.2 

-21°41.9 

Alnilam 

275°42.6 

-1°11.6 

16 

137°43.9 

78°55.8 

19°18.9 

30°28.2 

23°39.8 

238°59.4 

-22°26.7 

206°55.9 

-21°42.0 

Betelgeuse 

270°57.2 

7°24.5 

17 

152°46.3 

93°55.1 

19°19.7 

45°28.9 

23°39.7 

254°02.2 

-22°26.7 

221°58.5 

-21°42.0 

Canopus 

263°54.9 

-52°42.6 

18 

167°48.8 

108°54.4 

19°20.4 

60°29.6 

23°39.5 

269°05.0 

-22°26.7 

237°01.1 

-21°42.0 

Sirius 

258°30.4 

-16°44.6 

19 

182°51.3 

123°53.8 

19°21.1 

75°30.4 

23°39.3 

284°07.8 

-22°26.7 

252°03.7 

-21°42.0 

Adara 

255°09.7 

-29°00.1 

20 

197°53.7 

138°53.1 

19°21.8 

90°31.1 

23°39.1 

299° 10.6 

-22°26.7 

267°06.3 

-21°42.1 

Procyon 

244°55.7 

5°10.6 

21 

212°56.2 

153°52.4 

19°22.5 

105°31.8 

23°38.9 

314°13.4 

-22°26.6 

282°08.9 

-21°42.1 

Pollux 

243°23.0 

27°58.7 

22 

227°58.7 

168°51.7 

19°23.2 

120°32.6 

23°38.7 

329°16.2 

-22°26.6 

297°11.6 

-21°42.1 

Avior 

234° 16.8 

-59°34.6 

23 

243°01.1 

183°51.1 

19°23.9 

135°33.3 

23°38.5 

344° 19.0 

-22°26.6 

312° 14.2 

-21°42.1 

Suhail 

222°49.7 

-43°30.9 

Mer.pass.:6:50: 

v-0.7 dO.7 

m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 

Miaplacidus 

221°39.4 

-69°48.1 


Alphard 

217°52.2 

-8°44.6 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 


fil ° OQ 1 

0 

258 u 03.6 

198 u 50.4 

19 u 24.6 

150 u 34.0 

23 u 38.4 

359 u 21.8 

-22 u 26.6 

327 u 16.8 

-21°42.1 

uuDne 

±yo ‘tO. i 

ionOon a 

oi oy.± 

1 A O no A 

1 

273°06.1 

213°49.7 

19°25.3 

165°34.8 

23°38.2 

14°24.6 

-22°26.6 

342° 19.4 

-21°42.2 

Denebola 

182 29.4 

14 28.U 

2 

288°08.5 

228°49.0 

19°26.0 

180°35.5 

23°38.0 

29°27.4 

-22°26.5 

357°22.0 

-21°42.2 

Gienah 

175°48.0 

1 700 0/1 IT 

-17°39.0 

3 

303°11.0 

243°48.3 

19°26.7 

195°36.2 

23°37.8 

44°30.2 

-22°26.5 

12°24.7 

-21°42.2 

Acrux 

1/3 U4.5 

-63° 12.6 

4 

318°13.4 

258°47.7 

19°27.4 

210°37.0 

23°37.6 

59°33.1 

-22°26.5 

27°27.3 

-21°42.2 

Gacrux 

171°56.2 

iccOi c n 

-57° 13.5 

5 

333°15.9 

273°47.0 

19°28.1 

225°37.7 

23°37.4 

74°35.9 

-22°26.5 

42°29.9 

-21°42.3 

Alioth 

166 16.9 

55°51.6 

6 

348° 18.4 

288°46.3 

19°28.8 

240°38.4 

23°37.2 

89°38.7 

-22°26.5 

57°32.5 

-21°42.3 

Spica 

158°26.8 

1rnOrrO 

-11°15.7 

/inOin o 

7 

3°20.8 

303°45.6 

19°29.5 

255°39.1 

23°37.0 

104°41.5 

-22°26.4 

72°35.1 

-21°42.3 

Alcaid 

152 55.3 

49 13.3 

8 

18°23.3 

318°44.9 

19°30.2 

270°39.9 

23°36.8 

119°44.3 

-22°26.4 

87°37.7 

-21°42.3 

Hadar 

148°41.6 

i a o O no it 

-60°28.1 
ncOn7 a 

9 

33°25.8 

333°44.2 

19°30.9 

285°40.6 

23°36.6 

134°47.1 

-22°26.4 

102°40.4 

-21°42.4 

Menkent 

148 02.5 

-36 27.9 

10 

48°28.2 

348°43.6 

19°31.6 

300°41.3 

23°36.5 

149°49.9 

-22°26.4 

117°43.0 

-21°42.4 

Arcturus 

145°51.6 

19°05.4 

11 

63°30.7 

3°42.9 

19°32.3 

315°42.1 

23°36.3 

164°52.7 

-22°26.4 

132°45.6 

-21°42.4 

Rigil Kent. 

139°45.6 

-60°54.9 

12 

78°33.2 

18°42.2 

19°33.0 

330°42.8 

23°36.1 

179°55.5 

-22°26.3 

147°48.2 

-21°42.4 

Zubenelg. 

137°00.6 

-16°07.3 

13 

93°35.6 

33°41.5 

19°33.7 

345°43.5 

23°35.9 

194°58.3 

-22°26.3 

162°50.8 

-21°42.4 

Kochab 

137°19.1 

1 ocO r\—7 o 

74°04.9 

14 

108°38.1 

48°40.8 

19°34.4 

0°44.3 

23°35.7 

210 °01.1 

-22°26.3 

177°53.5 

-21°42.5 

Alphecca 

126 07.2 

iinOon a 

26 39.2 

ncOno a 

15 

123°40.6 

63° 40.1 

19°35.1 

15°45.0 

23°35.5 

225°04.0 

-22°26.3 

192°56.1 

-21°42.5 

Antares 

112 2U.9 

-26 28.4 

16 

138°43.0 

78°39.4 

19°35.8 

30°45.7 

23°35.3 

240°06.8 

-22°26.3 

207°58.7 

-21°42.5 

Atria 

107° 18.4 

i nno r\- 7 i- 

-69°03.6 

1 C O A A O 

17 

153°45.5 

93°38.8 

19°36.4 

45°46.5 

23°35.1 

255°09.6 

-22°26.2 

223°01.3 

-21°42.5 

Sa bi k 

102 U/.5 

-15 44.8 

07 O Af r\ 

18 

168°47.9 

108°38.1 

19°37.1 

60°47.2 

23°34.9 

270° 12.4 

-22°26.2 

238°03.9 

-21°42.6 

Shaula 

96° 16.0 

r\ o no o 

-37 06.9 

1 A O o A A 

19 

183°50.4 

123°37.4 

19°37.8 

75°47.9 

23°34.7 

285°15.2 

-22°26.2 

253°06.6 

-21°42.6 

Rasalhague 

96 02.3 

nnO a o ~r 

12 32.9 

ri O AA A 

20 

198°52.9 

138°36.7 

19°38.5 

90°48.7 

23°34.5 

300° 18.0 

-22°26.2 

268°09.2 

-21°42.6 

Eta min 

90 4 5.1 

51 29.2 

21 

213°55.3 

153°36.0 

19°39.2 

105°49.4 

23°34.3 

315°20.8 

-22°26.2 

283°11.8 

-21°42.6 

Kaus Aust. 

83°38.0 

onoo c o 

-34°22.3 

noO A O 1 

22 

228°57.8 

168°35.3 

19°39.9 

120°50.1 

23°34.1 

330°23.6 

-22°26.1 

298° 14.4 

-21°42.7 

Vega 

80 35.8 

38 48.1 

23 

244°00.3 

183°34.6 

19°40.6 

135°50.9 

23°33.9 

345°26.4 

-22°26.1 

313°17.0 

-21°42.7 

Nunki 

Altair 

75°52.9 

62°04.1 

-26° 16.2 
8°55.1 

Mer.pass.:6:46: 

v-0.7 dO.7 

m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 

Peacock 

53°12.4 

-56°40.1 





















Deneb 

49°28.4 

45°20.8 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.0 

9°57.8 

0 

259 u 02.7 

198 u 33.9 

19 u 41.2 

150°51.6 

23 u 33.7 

0 U 29.2 

-22 u 26.1 

328° 19.7 

-21°42.7 

Alnair 

27°38.5 

-46°51.8 

1 

274°05.2 

213°33.3 

19°41.9 

165°52.3 

23°33.5 

15°32.0 

-22°26.1 

343°22.3 

-21°42.7 

Fomalhaut 

15°19.5 

-29°31.1 

2 

289°07.7 

228°32.6 

19°42.6 

180°53.1 

23°33.3 

30°34.8 

-22°26.1 

358°24.9 

-21°42.8 

Scheat 

13°49.4 

28°11.0 

3 

304°10.1 

243°31.9 

19°43.3 

195°53.8 

23°33.1 

45°37.7 

-22°26.0 

13°27.5 

-21°42.8 

Markab 

13°34.3 

15° 18.4 

4 

319°12.6 

258°31.2 

19°44.0 

210°54.5 

23°33.0 

60°40.5 

-22°26.0 

28°30.1 

-21°42.8 

2019/6/9 

SHA 

Mer.pass 

5 

334°15.1 

273°30.5 

19°44.6 

225°55.3 

23°32.8 

75°43.3 

-22°26.0 

43°32.8 

-21°42.8 


302°02.1 

10:44 

6 

349° 17.5 

288°29.8 

19°45.3 

240°56.0 

23°32.6 

90°46.1 

-22°26.0 

58°35.4 

-21°42.8 

Mars 

253°12.1 

13:58 

7 

4°20.0 

303°29.1 

19°46.0 

255°56.7 

23°32.4 

105°48.9 

-22°26.0 

73°38.0 

-21°42.9 

J u piter 

101 °10.0 

00:07 

8 

19°22.4 

318°28.4 

19°46.7 

270°57.5 

23°32.2 

120°51.7 

-22°25.9 

88°40.6 

-21°42.9 

Saturn 

69°09.5 

02:15 

9 

34°24.9 

333° 27.7 

19°47.3 

285°58.2 

23°32.0 

135°54.5 

-22°25.9 

103°43.3 

-21°42.9 




10 

49°27.4 

348° 27.0 

19°48.0 

300°58.9 

23°31.8 

150°57.3 

-22°25.9 

118°45.9 

-21°42.9 

2019/6/1 

SHA 

Mer.pass 

11 

64°29.8 

3°26.3 

19°48.7 

315°59.7 

23°31.6 

166°00.1 

-22°25.9 

133°48.5 

-21°43.0 

Venus 

300°46.8 

10:45 

12 

79°32.3 

18°25.6 

19°49.4 

331°00.4 

23°31.4 

181°02.9 

-22°25.9 

148°51.1 

-21°43.0 

Mars 

252°30.4 

13:57 

13 

94°34.8 

33° 24.9 

19°50.0 

346°01.1 

23°31.2 

196°05.7 

-22°25.8 

163°53.7 

-21°43.0 

Jupiter 

101°18.2 

00:03 

14 

109°37.2 

48°24.2 

19°50.7 

1°01.9 

23°31.0 

211°08.5 

-22°25.8 

178°56.4 

-21°43.0 

Saturn 

69°13.2 

02:11 

15 

124°39.7 

63°23.5 

19°51.4 

16°02.6 

23°30.8 

226°11.4 

-22°25.8 

193°59.0 

-21°43.1 

2019/6/1 

SHA 

Mer.pass 

16 

139°42.2 

78°22.8 

19°52.0 

31°03.3 

23°30.6 

241°14.2 

-22°25.8 

209°01.6 

-21°43.1 

Venus 

299°31.2 

10:46 

17 

154°44.6 

93°22.1 

19°52.7 

46°04.1 

23°30.4 

256°17.0 

-22°25.8 

224°04.2 

-21°43.1 

Mars 

251°48.9 

13:56 

18 

169°47.1 

108°21.4 

19°53.4 

61°04.8 

23°30.2 

271°19.8 

-22°25.7 

239°06.9 

-21°43.1 

Jupiter 

101°26.5 

23:54 

19 

184°49.5 

123°20.7 

19°54.0 

76°05.5 

23°30.0 

286°22.6 

-22°25.7 

254°09.5 

-21°43.2 

Saturn 

69°16.9 

02:06 

20 

199°52.0 

138°20.0 

19°54.7 

91°06.3 

23°29.8 

301°25.4 

-22°25.7 

269°12.1 

-21°43.2 

! Horizontal naralax 


21 

214°54.5 

153° 19.3 

19°55.4 

106°07.0 

23° 29.6 

316°28.2 

-22°25.7 

284° 14.7 

-21°43.2 


r 

Venus; 

0.1 

22 

229°56.9 

168° 18.6 

19°56.0 

121°07.7 

23° 29.4 

331°31.0 

-22°25.7 

299°17.3 

-21°43.2 


Mars: 

0.1 

23 

244°59.4 

183° 17.9 

19°56.7 

136°08.5 

23°29.2 

346°33.8 

-22°25.6 

314°20.0 

-21°43.2 




Mer.pass.:6:42: 

v-0.7 dO.7 

m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 





108 



2019 June 09 to Jun. 11 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180' 13.1 

22°53.2 

102°23.5 

8.3 

14°21.3 

-10.6 

59.4 

1 

195° 13.0 

22°53.4 

116°50.9 

8.4 

14° 10.7 

-10.7 

59.4 

2 

210°12.9 

22°53.6 

131° 18.4 

8.5 

13°59.9 

-10.8 

59.4 

3 

225° 12.7 

22°53.8 

145°45.9 

8.5 

13°49.1 

-10.9 

59.4 

4 

240° 12.6 

22°54.0 

160° 13.4 

8.6 

13°38.2 

-10.9 

59.4 

5 

255°12.5 

22°54.2 

174°41.1 

8.7 

13°27.2 

-11.0 

59.4 

6 

270° 12.4 

22°54.4 

189°08.7 

8.7 

13° 16.2 

-11.1 

59.4 

7 

285° 12.3 

22°54.6 

203°36.5 

8.8 

13°05.1 

-11.2 

59.4 

8 

300°12.1 

22°54.9 

218°04.3 

8.8 

12°53.8 

-11.2 

59.4 

9 

315°12.0 

22°55.1 

232°32.2 

8.9 

12°42.6 

-11.3 

59.4 

10 

330°11.9 

22°55.3 

247° 00.1 

9.0 

12°31.2 

-11.4 

59.4 

11 

345°11.8 

22°55.5 

261°28.1 

9.0 

12° 19.8 

-11.5 

59.4 

12 

0 °11.6 

22°55.7 

275°56.1 

9.1 

12°08.3 

-11.5 

59.4 

13 

15°11.5 

22°55.9 

290° 24.2 

9.1 

11°56.8 

-11.6 

59.4 

14 

30°11.4 

22°56.1 

304° 52.4 

9.2 

11°45.1 

-11.7 

59.4 

15 

45°11.3 

22°56.3 

319°20.6 

9.2 

11°33.5 

-11.7 

59.4 

16 

60°11.2 

22°56.5 

333° 48.9 

9.3 

11°21.7 

-11.8 

59.3 

17 

75°11.0 

22°56.7 

348° 17.2 

9.4 

11°09.9 

-11.8 

59.3 

18 

90°10.9 

22°56.9 

2°45.6 

9.4 

10°58.0 

-11.9 

59.3 

19 

105° 10.8 

22°57.1 

17° 14.0 

9.5 

10°46.1 

-12.0 

59.3 

20 

120°10.7 

22°57.3 

31°42.5 

9.5 

10°34.1 

-12.0 

59.3 

21 

135°10.5 

22°57.5 

46° 11.1 

9.6 

10 °22.1 

-12.1 

59.3 

22 

150° 10.4 

22°57.7 

60°39.7 

9.6 

10°09.9 

-12.1 

59.3 

23 

165° 10.3 

22°57.9 

75°08.3 

9.7 

9°57.8 

-12.2 

59.3 


SD. —15.8 

Q. 

II 

O 

Kj 

S.D.—16.2 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180° 10.2 

22°58.1 

89°37.0 

9.7 

9°45.6 

-12.2 

59.3 

1 

195°10.0 

22°58.3 

104°05.8 

9.8 

9°33.3 

-12.3 

59.3 

2 

210°09.9 

22°58.5 

118°34.6 

9.8 

9°21.0 

-12.3 

59.3 

3 

225°09.8 

22°58.7 

133°03.5 

9.9 

9°08.6 

-12.4 

59.3 

4 

240°09.7 

22°58.9 

147°32.4 

9.9 

8°56.2 

-12.4 

59.2 

5 

255°09.6 

22°59.1 

162°01.3 

10.0 

8°43.8 

-12.5 

59.2 

6 

270°09.4 

22°59.3 

176°30.3 

10.0 

8°31.3 

-12.5 

59.2 

7 

285°09.3 

22°59.5 

190° 59.4 

10.1 

8°18.7 

-12.6 

59.2 

8 

300°09.2 

22°59.7 

205°28.5 

10.1 

8°06.1 

-12.6 

59.2 

9 

315°09.1 

22°59.9 

219°57.6 

10.2 

7° 53.5 

-12.6 

59.2 

10 

330°08.9 

23°00.1 

234° 26.8 

10.2 

7° 40.8 

-12.7 

59.2 

11 

345° 08.8 

23°00.3 

248°56.0 

10.3 

7°28.1 

-12.7 

59.2 

12 

0°08.7 

23°00.5 

263°25.3 

10.3 

7°15.4 

-12.8 

59.2 

13 

15°08.6 

23°00.7 

277° 54.6 

10.3 

7°02.6 

-12.8 

59.2 

14 

30°08.4 

23°00.9 

292°24.0 

10.4 

6 ° 49.8 

-12.8 

59.2 

15 

45°08.3 

23°01.1 

306° 53.4 

10.4 

6°36.9 

-12.9 

59.1 

16 

60°08.2 

23°01.2 

321°22.8 

10.5 

6°24.1 

-12.9 

59.1 

17 

75°08.1 

23°01.4 

335°52.3 

10.5 

6 °11.1 

-12.9 

59.1 

18 

90°07.9 

23°01.6 

350°21.8 

10.5 

5°58.2 

-13.0 

59.1 

19 

105°07.8 

23°01.8 

4°51.3 

10.6 

5°45.2 

-13.0 

59.1 

20 

120°07.7 

23°02.0 

19°20.9 

10.6 

5°32.2 

-13.0 

59.1 

21 

135°07.6 

23°02.2 

33°50.6 

10.6 

5° 19.2 

-13.0 

59.1 

22 

150°07.4 

23°02.4 

48°20.2 

10.7 

5°06.2 

-13.1 

59.1 

23 

165°07.3 

23°02.5 

62°49.9 

10.7 

4°53.1 

-13.1 

59.1 


SD.=15.8 

Q. 

II 

O 

k) 

S.D. — 16.2 


GHA 

180 ,J 07.2 
195°07.1 
210°06.9 
225°06.8 
240° 06.7 
255°06.6 
270°06.4 
285°06.3 
300°06.2 
315°06.0 
330°05.9 
345° 05.8 
0°05.7 
15°05.5 
30°05.4 
45°05.3 
60°05.2 
75°05.0 
90°04.9 
105° 04.8 
120°04.7 
135°04.5 
150°04.4 
165°04.3 
SD.=15.8 


Dec 

23 u 02.7 

23°02.9 

23°03.1 

23°03.3 

23°03.5 

23°03.6 

23°03.8 

23°04.0 

23°04.2 

23°04.3 

23°04.5 

23°04.7 

23°04.9 

23°05.0 

23°05.2 

23°05.4 

23°05.6 

23°05.7 

23°05.9 

23°06.1 

23°06.2 

23°06.4 

23°06.6 

23°06.7 

d=0.2 


GHA 

V 

Dec 

d 

HP 

77° 19.6 

10.7 

4 U 40.0 

-13.1 

59.0 

91°49.4 

10.8 

4°26.9 

-13.1 

59.0 

106° 19.2 

10.8 

4°13.8 

-13.1 

59.0 

120°49.0 

10.8 

4°00.6 

-13.2 

59.0 

135° 18.9 

10.9 

3°47.5 

-13.2 

59.0 

149°48.7 

10.9 

3°34.3 

-13.2 

59.0 

164° 18.6 

10.9 

3°21.1 

-13.2 

59.0 

178°48.6 

10.9 

3°07.9 

-13.2 

59.0 

193° 18.5 

11.0 

2°54.6 

-13.2 

58.9 

207°48.5 

11.0 

2°41.4 

-13.2 

58.9 

222° 18.5 

11.0 

2°28.2 

-13.2 

58.9 

236°48.6 

11.0 

2° 14.9 

-13.3 

58.9 

251°18.6 

11.1 

2°01.7 

-13.3 

58.9 

265°48.7 

11.1 

1°48.4 

-13.3 

58.9 

280° 18.8 

11.1 

1°35.1 

-13.3 

58.9 

294°48.9 

11.1 

1°21.9 

-13.3 

58.9 

309° 19.0 

11.1 

1°08.6 

-13.3 

58.8 

323°49.2 

11.2 

0°55.3 

-13.3 

58.8 

338° 19.4 

11.2 

0°42.1 

-13.3 

58.8 

352°49.5 

11.2 

0°28.8 

-13.3 

58.8 

7°19.7 

11.2 

0°15.5 

-13.3 

58.8 

21°50.0 

11.2 

0°02.3 

-13.3 

58.8 

36°20.2 

11.2 

-0°11.0 

-13.3 

58.8 

50°50.4 

11.2 

-0°24.2 

-13.2 

58.8 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 







70 







68 







66 



00:31 

23:34 



64 



01:40 

22:20 



62 



02:15 

21:45 



60 


01:03 

02:39 

21:20 

22:58 


58 


01:47 

02:59 

21:00 

22:13 


56 


02:14 

03:15 

20:44 

21:45 


54 

00:58 

02:36 

03:29 

20:30 

21:24 

23:03 

52 

01:38 

02:53 

03:41 

20:18 

21:07 

22:22 

50 

02:04 

03:07 

03:51 

20:08 

20:52 

21:56 

45 

02:47 

03:36 

04:13 

19:46 

20:23 

21:12 

40 

03:17 

03:58 

04:31 

19:28 

20:01 

20:42 

35 

03:40 

04:16 

04:46 

19:13 

19:43 

20:19 

30 

03:58 

04:31 

04:58 

19:01 

19:28 

20:01 

20 

04:26 

04:55 

05:20 

18:39 

19:03 

19:33 

10 

04:49 

05:16 

05:39 

18:20 

18:43 

19:10 

0 

05:07 

05:33 

05:56 

18:03 

18:26 

18:52 

-10 

05:24 

05:50 

06:13 

17:46 

18:09 

18:35 

-20 

05:40 

06:07 

06:31 

17:28 

17:52 

18:19 

-30 

05:56 

06:26 

06:52 

17:07 

17:33 

18:03 

-35 

06:04 

06:36 

07:04 

16:55 

17:23 

17:54 

-40 

06:13 

06:47 

07:18 

16:41 

17:11 

17:45 

-45 

06:23 

07:01 

07:34 

16:24 

16:58 

17:35 

-50 

06:35 

07:16 

07:54 

16:04 

16:42 

17:24 

-52 

06:40 

07:23 

08:04 

15:55 

16:35 

17:19 

-54 

06:45 

07:31 

08:15 

15:44 

16:27 

17:13 

-56 

06:51 

07:40 

08:27 

15:31 

16:18 

17:07 

-58 

06:58 

07:50 

08:41 

15:17 

16:08 

17:01 

-60 

07:05 

08:02 

08:58 

15:00 

15:57 

16:53 




Moonrise 



Moonset 


Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

72 

08:34 

10:50 

12:56 

02:31 

02:05 

01:46 

70 

08:59 

11:02 

12:58 

02:05 

01:51 

01:40 

68 

09:17 

11:11 

13:00 

01:45 

01:40 

01:35 

66 

09:32 

11:19 

13:02 

01:29 

01:31 

01:32 

64 

09:44 

11:25 

13:03 

01:16 

01:23 

01:28 

62 

09:54 

11:30 

13:05 

01:05 

01:16 

01:25 

60 

10:03 

11:35 

13:06 

00:55 

01:10 

01:23 

58 

10:11 

11:39 

13:07 

00:47 

01:05 

01:20 

56 

10:17 

11:43 

13:07 

00:39 

01:00 

01:18 

54 

10:23 

11:46 

13:08 

00:32 

00:56 

01:17 

52 

10:29 

11:49 

13:09 

00:26 

00:52 

01:15 

50 

10:33 

11:52 

13:10 

00:21 

00:49 

01:13 

45 

10:44 

11:58 

13:11 

00:09 

00:41 

01:10 

40 

10:52 

12:03 

13:12 


00:35 

01:07 

35 

10:60 

12:07 

13:13 


00:29 

01:05 

30 

11:06 

12:11 

13:14 


00:24 

01:02 

20 

11:17 

12:17 

13:15 


00:16 

00:59 

10 

11:27 

12:23 

13:17 


00:08 

00:55 

0 

11:36 

12:28 

13:18 


00:01 

00:52 

-10 

11:45 

12:33 

13:19 

23:54 


00:49 

-20 

11:55 

12:39 

13:21 

23:46 


00:45 

-30 

12:06 

12:45 

13:22 

23:37 


00:41 

-35 

12:12 

12:49 

13:23 

23:32 


00:39 

-40 

12:19 

12:53 

13:24 

23:26 


00:36 

-45 

12:27 

12:58 

13:25 

23:19 


00:33 

-50 

12:37 

13:03 

13:27 

23:11 


00:29 

-52 

12:42 

13:06 

13:27 

23:07 


00:27 

-54 

12:47 

13:09 

13:28 

23:03 


00:25 

-56 

12:53 

13:12 

13:29 

22:58 


00:23 

-58 

12:59 

13:15 

13:30 

22:53 


00:21 

-60 

13:06 

13:19 

13:31 

22:47 


00:18 


Day 

Eqn.of Time 

00 h 12 h 

Mer. 

Pass 

Mer.Pass. 

Upper Lower 

Age 

9 

00:52 

00:47 

11:59 

17:48 

05:22 

6(42%) 

10 

00:41 

00:35 

11:59 

18:39 

06:14 

7(53%) 

11 

00:29 

00:23 

11:59 

19:29 

07:04 

8(64%) 









June 12, 13 ,14 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

260°01.9 

198° 17.2 

19°57.4 

151°09.2 

23°28.9 

1°36.6 

-22°25.6 

329° 22.6 

-21°43.3 

Alpheratz 

357°39.4 

29°11.6 

1 

275°04.3 

213°16.5 

19°58.0 

166° 10.0 

23°28.7 

16°39.4 

-22°25.6 

344° 25.2 

-21°43.3 

Ankaa 

353°11.8 

-42°11.9 

2 

290°06.8 

228° 15.8 

19°58.7 

181° 10.7 

23°28.5 

31°42.2 

-22°25.6 

359° 27.8 

-21°43.3 

Schedar 

349°36.1 

56°38.2 

3 

305°09.3 

243° 15.1 

19°59.3 

196° 11.4 

23°28.3 

46°45.1 

-22°25.6 

14° 30.5 

-21°43.3 

Diphda 

348°51.8 

-17°52.9 

4 

320°11.7 

258° 14.4 

19°60.0 

211 °12.2 

23°28.1 

61°47.9 

-22°25.5 

29°33.1 

-21°43.4 

Achernar 

335°24.1 

-57°08.2 

5 

335°14.2 

273° 13.7 

20 °00.6 

226° 12.9 

23°27.9 

76°50.7 

-22°25.5 

44° 35.7 

-21°43.4 

Hamal 

327°56.4 

23°33.0 

6 

350° 16.7 

288° 13.0 

20°01.3 

241° 13.6 

23°27.7 

91°53.5 

-22°25.5 

59°38.3 

-21°43.4 

Polaris 

316°22.5 

89°20.4 

7 

5°19.1 

303° 12.3 

20 °02.0 

256° 14.4 

23°27.5 

106°56.3 

-22°25.5 

74°41.0 

-21°43.4 

Akamar 

315°15.6 

-40° 13.7 

8 

20 °21.6 

318°11.6 

20 °02.6 

271° 15.1 

23°27.3 

121°59.1 

-22°25.5 

89°43.6 

-21°43.5 

Menkar 

314°11.1 

4°09.8 

9 

35°24.0 

333° 10.9 

20°03.3 

286° 15.8 

23°27.1 

137°01.9 

-22°25.4 

104°46.2 

-21°43.5 

Mirfak 

308°35.0 

49°55.5 

10 

50°26.5 

348° 10.2 

20°03.9 

301° 16.6 

23°26.9 

152°04.7 

-22°25.4 

119°48.8 

-21°43.5 

Aldebaran 

290°45.1 

16°32.7 

11 

65°29.0 

3°09.5 

20°04.6 

316°17.3 

23°26.7 

167°07.5 

-22°25.4 

134°51.5 

-21°43.5 

Rigel 

281°08.5 

-8° 10.9 

12 

80°31.4 

18°08.8 

20°05.2 

331° 18.1 

23°26.5 

182°10.3 

-22°25.4 

149°54.1 

-21°43.6 

Capella 

280°28.9 

46°00.9 

13 

95°33.9 

33°08.1 

20°05.9 

346° 18.8 

23°26.3 

197°13.1 

-22°25.4 

164° 56.7 

-21°43.6 

Bellatrix 

278°28.0 

6°21.9 

14 

110°36.4 

48°07.4 

20°06.5 

1°19.5 

23°26.1 

212°15.9 

-22°25.3 

179°59.3 

-21°43.6 

Elnath 

278°07.9 

28°37.3 

15 

125°38.8 

63°06.7 

20°07.2 

16°20.3 

23°25.9 

227°18.8 

-22°25.3 

195°02.0 

-21°43.6 

Alnilam 

275°42.6 

-1°11.5 

16 

140°41.3 

78°06.0 

20°07.8 

31°21.0 

23°25.7 

242°21.6 

-22°25.3 

210°04.6 

-21°43.7 

Betelgeuse 

270°57.2 

7°24.5 

17 

155°43.8 

93°05.2 

20°08.5 

46°21.7 

23°25.4 

257°24.4 

-22°25.3 

225°07.2 

-21°43.7 

Canopus 

263°54.9 

-52°42.6 

18 

170°46.2 

108°04.5 

20°09.1 

61°22.5 

23°25.2 

272°27.2 

-22°25.3 

240° 09.8 

-21°43.7 

Sirius 

258°30.4 

-16°44.5 

19 

185°48.7 

123°03.8 

20°09.7 

76°23.2 

23°25.0 

287°30.0 

-22°25.2 

255° 12.5 

-21°43.7 

Adara 

255°09.7 

-29°00.1 

20 

200°51.1 

138°03.1 

20° 10.4 

91°24.0 

23°24.8 

302°32.8 

-22°25.2 

270° 15.1 

-21°43.8 

Procyon 

244°55.7 

5°10.6 

21 

215°53.6 

153°02.4 

20 °11.0 

106°24.7 

23°24.6 

317°35.6 

-22°25.2 

285° 17.7 

-21°43.8 

Pollux 

243°23.0 

27°58.7 

22 

230°56.1 

168°01.7 

20°11.7 

121°25.4 

23°24.4 

332°38.4 

-22°25.2 

300° 20.3 

-21°43.8 

Avior 

234° 16.9 

-59°34.5 

23 

245°58.5 

183°01.0 

20° 12.3 

136°26.2 

23°24.2 

347°41.2 

-22°25.2 

315°23.0 

-21°43.8 

Suhail 

222°49.7 

-43°30.9 

Mer.pass.:6:38: 

v-0.7 dO.7 

m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 

Miaplacidus 

221°39.4 

-69°48.1 


Alphard 

217°52.3 

-8°44.6 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 












1 QR°R 

°OQ 1 

0 

261°01.0 

198 u 00.3 

20 u 12.9 

151 u 26.9 

23 u 24.0 

2 U 44.0 

-22 u 25.1 

330 u 25.6 

-21 u 43.8 

uuDne 

±yo ‘fo.o 

ionOon a 

oi oy.± 

i a o no o 

1 

276°03.5 

212°59.6 

20° 13.6 

166°27.6 

23°23.8 

17°46.8 

-22°25.1 

345° 28.2 

-21°43.9 

Denebola 

182 29.4 

14 28.U 

2 

291°05.9 

227°58.8 

20° 14.2 

181°28.4 

23°23.6 

32°49.6 

-22°25.1 

0°30.8 

-21°43.9 

Gienah 

175°48.0 

1 700 0/1 C. 

-17°39.0 

3 

306°08.4 

242°58.1 

20° 14.9 

196°29.1 

23°23.3 

47°52.5 

-22°25.1 

15°33.5 

-21°43.9 

Acrux 

1(5 U4.6 

-63° 12.6 

4 

321° 10.9 

257°57.4 

20°15.5 

211°29.9 

23°23.1 

62°55.3 

-22°25.1 

30°36.1 

-21°43.9 

Gacrux 

171°56.2 

1 CfiO ICO 

-57° 13.5 

5 

336° 13.3 

272°56.7 

20°16.1 

226°30.6 

23°22.9 

77°58.1 

-22°25.0 

45°38.7 

-21°44.0 

Alioth 

166 16.9 

55°51.6 

6 

351°15.8 

287°56.0 

20 ° 16.8 

241°31.3 

23°22.7 

93°00.9 

-22°25.0 

60°41.3 

-21°44.0 

Spica 

158°26.8 

-11°15.7 

/lOOin O 

7 

6 ° 18.3 

302°55.3 

20° 17.4 

256°32.1 

23°22.5 

108°03.7 

-22°25.0 

75°44.0 

-21°44.0 

Alcaid 

152°55.4 

49 13.3 

8 

21°20.7 

317°54.6 

20 ° 18.0 

271°32.8 

23°22.3 

123°06.5 

-22°25.0 

90°46.6 

-21°44.0 

Hadar 

148°41.6 

i a o O on it 

-60°28.1 
nrO 0“7 O 

9 

36°23.2 

332°53.8 

20° 18.7 

286°33.6 

23°22.1 

138°09.3 

-22°25.0 

105°49.2 

-21°44.1 

Menkent 

148 02.5 

-36 27.9 

10 

51°25.6 

347°53.1 

20° 19.3 

301°34.3 

23°21.9 

153°12.1 

-22°24.9 

120°51.8 

-21°44.1 

Arcturus 

145°51.6 

19°05.4 

11 

66°28.1 

2°52.4 

20° 19.9 

316°35.0 

23°21.6 

168°14.9 

-22°24.9 

135°54.5 

-21°44.1 

Rigil Kent. 

139°45.7 

-60°54.9 

12 

81°30.6 

17°51.7 

20°20.5 

331°35.8 

23°21.4 

183°17.7 

-22°24.9 

150°57.1 

-21°44.1 

Zubenelg. 

137°00.6 

-16°07.3 

13 

96°33.0 

32°51.0 

20 °21.2 

346° 36.5 

23°21.2 

198°20.5 

-22°24.9 

165°59.7 

-21°44.2 

Kochab 

137°19.1 

mcO o“7 n 

74°04.9 

ncO on n 

14 

111°35.5 

47°50.3 

20 °21.8 

1°37.3 

23°21.0 

213°23.3 

-22°24.8 

181°02.3 

-21°44.2 

Alphecca 

126 07.2 

nnO no o 

26 39.2 

ncOno a 

15 

126°38.0 

62°49.5 

20°22.4 

16°38.0 

23°20.8 

228°26.1 

-22°24.8 

196°05.0 

-21°44.2 

Antares 

112 2U.9 

-26 28.4 

16 

141°40.4 

77°48.8 

20°23.0 

31°38.7 

23°20.6 

243°28.9 

-22°24.8 

211°07.6 

-21°44.2 

Atria 

107° 18.4 

i ono o“7 c 

-69°03.6 

1 C O A A O 

17 

156°42.9 

92°48.1 

20°23.7 

46°39.5 

23°20.4 

258°31.8 

-22°24.8 

226° 10.2 

-21°44.3 

Sa bi k 

102 U/.5 

-15 44.8 

o“7 o 04 O 

18 

171°45.4 

107°47.4 

20°24.3 

61°40.2 

23°20.1 

273°34.6 

-22°24.8 

241° 12.9 

-21°44.3 

Shaula 

96° 16.0 

oc O on o 

-37 06.9 

inOono 

19 

186°47.8 

122°46.7 

20°24.9 

76°41.0 

23° 19.9 

288°37.4 

-22°24.7 

256° 15.5 

-21°44.3 

Rasalhague 

96 02.3 

ooO a o ~r 

12 32.9 

o no n 

20 

201°50.3 

137°45.9 

20°25.5 

91°41.7 

23° 19.7 

303°40.2 

-22°24.7 

271° 18.1 

-21°44.3 

Eta min 

90 4 5.1 

51 29.2 

21 

216°52.8 

152°45.2 

20°26.1 

106°42.4 

23°19.5 

318°43.0 

-22°24.7 

286° 20.7 

-21°44.4 

Kaus Aust. 

83°38.0 

ooo o c o 

-34°22.3 

ooo A O 1 

22 

231°55.2 

167°44.5 

20°26.8 

121°43.2 

23° 19.3 

333°45.8 

-22°24.7 

301°23.4 

-21°44.4 

Vega 

80 35.8 

38 48.1 

23 

246°57.7 

182°43.8 

20°27.4 

136°43.9 

23° 19.1 

348°48.6 

-22°24.7 

316°26.0 

-21°44.4 

Nunki 

Altair 

75°52.9 

62°04.1 

-26° 16.2 
8°55.2 

Mer.pass.:6:34: 

v-0.7 dO.6 

m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 

Peacock 

53°12.4 

-56°40.1 





















Deneb 

49°28.4 

45°20.8 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.0 

9°57.8 

0 

262°00.1 

197 u 43.0 

20 u 28.0 

151 u 44.7 

23 u 18.8 

3 U 51.4 

-22°24.6 

331 u 28.6 

-21°44.4 

Alnair 

27°38.5 

-46°51.8 

1 

277°02.6 

212°42.3 

20°28.6 

166°45.4 

23° 18.6 

18°54.2 

-22°24.6 

346°31.3 

-21°44.5 

Fomalhaut 

15°19.5 

-29°31.1 

2 

292°05.1 

227°41.6 

20°29.2 

181°46.1 

23° 18.4 

33°57.0 

-22°24.6 

1°33.9 

-21°44.5 

Scheat 

13°49.4 

28°11.0 

3 

307°07.5 

242°40.9 

20°29.8 

196°46.9 

23° 18.2 

48°59.8 

-22°24.6 

16°36.5 

-21°44.5 

Markab 

13°34.3 

15° 18.4 

4 

322° 10.0 

257°40.1 

20°30.4 

211°47.6 

23° 18.0 

64°02.6 

-22°24.6 

31°39.1 

-21°44.5 

2019/6/1 

SHA 

Mer.pass 

5 

337° 12.5 

272°39.4 

20°31.1 

226°48.4 

23°17.7 

79°05.4 

-22°24.5 

46°41.8 

-21°44.5 


298° 15.4 

10:47 

6 

352° 14.9 

287°38.7 

20°31.7 

241°49.1 

23°17.5 

94°08.3 

-22°24.5 

61°44.4 

-21°44.6 

Mars 

251°07.3 

13:55 

7 

7° 17.4 

302°38.0 

20°32.3 

256°49.9 

23°17.3 

109°11.1 

-22°24.5 

76°47.0 

-21°44.6 

J u piter 

101°34.8 

23:49 

8 

22° 19.9 

317°37.2 

20°32.9 

271°50.6 

23°17.1 

124°13.9 

-22°24.5 

91°49.7 

-21°44.6 

Saturn 

69°20.7 

02:02 

9 

37°22.3 

332°36.5 

20°33.5 

286°51.3 

23° 16.9 

139°16.7 

-22°24.5 

106°52.3 

-21°44.6 




10 

52°24.8 

347°35.8 

20° 34.1 

301°52.1 

23° 16.6 

154°19.5 

-22°24.4 

121°54.9 

-21°44.7 

2019/6/1 

SHA 

Mer.pass 

11 

67°27.2 

2°35.1 

20°34.7 

316°52.8 

23° 16.4 

169°22.3 

-22°24.4 

136° 57.5 

-21°44.7 

Venus 

296°59.3 

10:48 

12 

82°29.7 

17°34.3 

20°35.3 

331°53.6 

23° 16.2 

184°25.1 

-22°24.4 

152°00.2 

-21°44.7 

Mars 

250°25.9 

13:54 

13 

97°32.2 

32°33.6 

20°35.9 

346° 54.3 

23° 16.0 

199°27.9 

-22° 24.4 

167°02.8 

-21°44.7 

Jupiter 

101°43.0 

23:45 

14 

112°34.6 

47°32.9 

20°36.5 

1°55.1 

23°15.8 

214°30.7 

-22°24.4 

182°05.4 

-21°44.8 

Saturn 

69° 24.6 

01:58 

15 

127°37.1 

62°32.1 

20°37.1 

16°55.8 

23°15.5 

229°33.5 

-22°24.3 

197°08.1 

-21°44.8 

2019/6/1 

SHA 

Mer.pass 

16 

142°39.6 

77°31.4 

20°37.7 

31°56.5 

23°15.3 

244°36.3 

-22°24.3 

212°10.7 

-21°44.8 

Venus 

295°42.9 

10:50 

17 

157°42.0 

92°30.7 

20°38.3 

46°57.3 

23°15.1 

259°39.1 

-22°24.3 

227° 13.3 

-21°44.8 

Mars 

249° 44.5 

13:52 

18 

172°44.5 

107°30.0 

20°38.9 

61°58.0 

23° 14.9 

274°41.9 

-22°24.3 

242° 15.9 

-21°44.9 

Jupiter 

101°51.3 

23:40 

19 

187°47.0 

122°29.2 

20°39.5 

76°58.8 

23° 14.6 

289°44.7 

-22°24.3 

257° 18.6 

-21°44.9 

Saturn 

69°28.5 

01:54 

20 

202°49.4 

137°28.5 

20°40.1 

91°59.5 

23° 14.4 

304°47.5 

-22°24.2 

272°21.2 

-21°44.9 

1 Horizontal naralax 


21 

217°51.9 

152°27.8 

20°40.7 

107°00.3 

23° 14.2 

319°50.4 

-22°24.2 

287° 23.8 

-21°44.9 


r 

Venus; 

0.1 

22 

232°54.4 

167°27.0 

20°41.3 

122 °01.0 

23° 14.0 

334°53.2 

-22°24.2 

302° 26.5 

-21°45.0 


Mars: 

0.1 

23 

247°56.8 

182°26.3 

20°41.9 

137°01.7 

23°13.7 

349°56.0 

-22°24.2 

317° 29.1 

-21°45.0 




Mer.pass.:6:30: 

v-0.7 dO.6 

m-3.8 

v0.7 d-0.2 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 
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2019 June 12 to Jun. 14 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

180° 04.1 

23“06.9 

65“20.7 

11.3 

-0“37.5 

-13.2 

58.7 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195° 04.0 

23°07.1 

79°51.0 

11.3 

-0°50.7 

-13.2 

58.7 

72 







2 

210°03.9 

23°07.2 

94°21.2 

11.3 

-1°03.9 

-13.2 

58.7 

70 







3 

225°03.8 

23°07.4 

108°51.5 

11.3 

-1°17.2 

-13.2 

58.7 

68 







4 

240°03.6 

23°07.6 

123°21.8 

11.3 

-1°30.4 

-13.2 

58.7 

66 







5 

255°03.5 

23°07.7 

137°52.1 

11.3 

-1°43.5 

-13.2 

58.7 

64 



01:36 

22:25 



6 

270° 03.4 

23°07.9 

152°22.4 

11.3 

-1°56.7 

-13.2 

58.7 

62 



02:12 

21:49 



7 

285°03.3 

23°08.0 

166°52.7 

11.3 

-2°09.9 

-13.1 

58.6 

60 


00:57 

02:37 

21:23 

23:05 


8 

300°03.1 

23°08.2 

181°23.0 

11.3 

-2°23.0 

-13.1 

58.6 

58 


01:43 

02:57 

21:03 

22:18 


9 

315°03.0 

23°08.4 

195°53.4 

11.3 

-2°36.1 

-13.1 

58.6 

56 


02:12 

03:14 

20:47 

21:49 


10 

330°02.9 

23°08.5 

210°23.7 

11.3 

-2°49.2 

-13.1 

58.6 

54 

00:52 

02:34 

03:28 

20:33 

21:27 

23:09 

11 

345°02.7 

23°08.7 

224°54.0 

11.3 

-3°02.3 

-13.1 

58.6 

52 

01:35 

02:51 

03:40 

20:20 

21:09 

22:26 

12 

0°02.6 

23°08.8 

239°24.3 

11.3 

-3° 15.4 

-13.0 

58.6 

50 

02:02 

03:06 

03:51 

20:10 

20:54 

21:59 

13 

15°02.5 

23°09.0 

253°54.7 

11.3 

-3°28.4 

-13.0 

58.5 

45 

02:46 

03:36 

04:13 

19:47 

20:25 

21:14 

14 

30°02.4 

23°09.2 

268°25.0 

11.3 

-3°41.4 

-13.0 

58.5 

40 

03:16 

03:58 

04:31 

19:30 

20:02 

20:44 

15 

45°02.2 

23°09.3 

282°55.3 

11.3 

-3°54.4 

-13.0 

58.5 

35 

03:39 

04:16 

04:46 

19:15 

19:44 

20:21 

16 

60°02.1 

23°09.5 

297°25.7 

11.3 

-4°07.4 

-12.9 

58.5 

30 

03:58 

04:31 

04:58 

19:02 

19:29 

20:02 

17 

75°02.0 

23°09.6 

311°56.0 

11.3 

-4°20.3 

-12.9 

58.5 

20 

04:27 

04:56 

05:20 

18:40 

19:04 

19:34 

18 

90°01.8 

23°09.8 

326°26.3 

11.3 

-4°33.2 

-12.9 

58.5 

10 

04:49 

05:16 

05:39 

18:21 

18:44 

19:11 

19 

105°01.7 

23°09.9 

340°56.6 

11.3 

-4°46.1 

-12.9 

58.5 

0 

05:08 

05:34 

05:56 

18:04 

18:26 

18:52 

20 

120°01.6 

23°10.1 

355°26.9 

11.3 

-4°58.9 

-12.8 

58.4 

-10 

05:25 

05:51 

06:14 

17:46 

18:09 

18:36 

21 

135°01.5 

23°10.2 

9°57.2 

11.3 

-5°11.7 

-12.8 

58.4 

-20 

05:41 

06:08 

06:32 

17:28 

17:52 

18:19 

22 

150°01.3 

23° 10.4 

24°27.5 

11.3 

-5°24.5 

-12.8 

58.4 

-30 

05:57 

06:27 

06:53 

17:07 

17:33 

18:03 

23 

165°01.2 

23°10.5 

38°57.8 

11.3 

-5°37.3 

-12.7 

58.4 

-35 

06:05 

06:37 

07:05 

16:55 

17:23 

17:55 


SD. —15.8 

d=0.2 

S.D. —16.0 

-40 

06:15 

06:49 

07:19 

16:41 

17:11 

17:45 


-45 

06:25 

07:02 

07:36 

16:24 

16:58 

17:35 

Thu 

GHA 


GHA 



d 

HP 

-50 

06:37 

07:18 

07:56 

16:04 

16:42 

17:23 
















0 

180°01.1 

23° 10.7 

53°28.1 

11.3 

-5°50.0 

-12.7 

58.4 








1 

195°00.9 

23°10.8 

67°58.4 

11.3 

-6°02.7 

-12.7 

58.4 

-54 

06:47 

07:33 

08:17 

15:43 

16:27 

17:13 

2 

210°00.8 

23°11.0 

82°28.7 

11.3 

-6°15.3 

-12.6 

58.3 

-56 

06:53 

07:42 

08:30 

15:30 

16:18 

17:07 

3 

225°00.7 

23°11.1 

96°58.9 

11.3 

-6°27.9 

-12.6 

58.3 

-58 

07:00 

07:52 

08:44 

15:16 

16:07 

16:60 

4 

240° 00.6 

23°11.3 

111°29.2 

11.2 

-6°40.4 

-12.5 

58.3 

-60 

07:07 

08:04 

09:01 

14:59 

15:56 

16:52 

5 

255°00.4 

23°11.4 

125°59.4 

11.2 

-6°53.0 

-12.5 

58.3 








6 

270°00.3 

23° 11.6 

140°29.6 

11.2 

-7°05.4 

-12.5 

58.3 



Moonrise 



Moonset 


7 

285°00.2 

23°11.7 

154°59.8 

11.2 

-7° 17.9 

-12.4 

58.3 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

300°00.0 

23°11.8 

169°30.0 

11.2 

-7°30.3 

-12.4 

58.2 

72 

14:59 

17:04 

19:20 

01:28 

01:10 

00:49 

9 

314°59.9 

23°12.0 

184°00.2 

11.2 

-7°42.6 

-12.3 

58.2 

70 

14:53 

16:48 

18:49 

01:29 

01:19 

01:06 

10 

329°59.8 

23°12.1 

198°30.4 

11.2 

-7°54.9 

-12.3 

58.2 

68 

14:48 

16:36 

18:26 

01:31 

01:26 

01:21 

11 

344°59.6 

23°12.3 

213°00.5 

11.1 

-8°07.1 

-12.2 

58.2 

66 

14:44 

16:26 

18:08 

01:32 

01:32 

01:32 

12 

359°59.5 

23°12.4 

227°30.6 

11.1 

-8° 19.3 

-12.2 

58.2 

64 

14:41 

16:17 

17:54 

01:32 

01:37 

01:42 

13 

14° 59.4 

23°12.5 

242°00.8 

11.1 

-8°31.5 

-12.1 

58.2 

62 

14:38 

16:10 

17:42 

01:33 

01:41 

01:50 

14 

29°59.3 

23°12.7 

256°30.9 

11.1 

-8°43.6 

-12.1 

58.1 

60 

14:35 

16:04 

17:32 

01:34 

01:45 

01:58 

15 

44° 59.1 

23°12.8 

271°01.0 

11.1 

-8°55.6 

-12.0 

58.1 

58 

14:33 

15:59 

17:23 

01:34 

01:49 

02:04 

16 

59°59.0 

23°13.0 

285°31.0 

11.1 

-9°07.6 

-12.0 

58.1 

56 

14:31 

15:54 

17:15 

01:35 

01:52 

02:10 

17 

74°58.9 

23°13.1 

300°01.1 

11.0 

-9° 19.6 

-11.9 

58.1 

54 

14:29 

15:49 

17:09 

01:35 

01:54 

02:15 

18 

89°58.7 

23°13.2 

314°31.1 

11.0 

-9°31.5 

-11.9 

58.1 

52 

14:28 

15:46 

17:03 

01:36 

01:57 

02:19 

19 

104°58.6 

23°13.4 

329°01.1 

11.0 

-9°43.3 

-11.8 

58.1 

50 

14:26 

15:42 

16:57 

01:36 

01:59 

02:24 

20 

119°58.5 

23°13.5 

343° 31.1 

11.0 

-9°55.1 

-11.7 

58.0 

45 

14:23 

15:35 

16:45 

01:37 

02:04 

02:33 

21 

134°58.3 

23°13.6 

358°01.0 

11.0 

-10°06.8 

-11.7 

58.0 

40 

14:20 

15:28 

16:35 

01:38 

02:08 

02:40 

22 

149°58.2 

23°13.8 

12°31.0 

10.9 

-10° 18.4 

-11.6 

58.0 

35 

14:18 

15:23 

16:27 

01:38 

02:12 

02:47 

23 

164°58.1 

23°13.9 

27°00.9 

10.9 

-10°30.0 

-11.6 

58.0 

30 

14:16 

15:18 

16:20 

01:39 

02:15 

02:53 


SD.—15.7 

d=0.1 

S.D. —15.9 

20 

14:13 

15:10 

16:07 

01:40 

02:21 

03:03 


10 

14:10 

15:03 

15:56 

01:41 

02:26 

03:12 

Fri 

GHA 


GHA 



d 

HP 























0 

1 

179°58.0 

194°57.8 

23°14.0 

23°14.2 

41“30.8 

56°00.7 

10.9 

10.9 

-10“41.5 

-10°53.0 

-11.5 

-11.4 

58.0 

57.9 

-20 

14:02 

14:43 

15:26 

01:43 

02:40 

03:37 

2 

209°57.7 

23°14.3 

70°30.5 

10.8 

-11°04.4 

-11.4 

57.9 

-30 

13:58 

14:35 

15:14 

01:44 

02:46 

03:48 

3 

224° 57.6 

23°14.4 

85°00.4 

10.8 

-11° 15.8 

-11.3 

57.9 

-35 

13:57 

14:31 

15:07 

01:44 

02:49 

03:54 









-40 


14:26 



02:53 

04:00 

4 

239°57.4 

23° 14.6 

99°30.2 

10.8 

-11°27.0 

-11.2 

57.9 

-45 

13:52 

14:20 

14:50 

01:45 

02:57 

04:08 

5 

254°57.3 

23° 14.7 

113°59.9 

10.8 

-11°38.2 

-11.2 

57.9 

-50 

13:49 

14:13 

14:39 

01:46 

03:02 

04:18 


269°57.2 

23“ 14.8 

128 & 29.7 

10.7 

-11°49.4 

-11.1 

57.9 








7 

284°57.0 

23°14.9 

142°59.4 

10.7 

-12°00.4 

-11.0 

57.8 

-52 

13:48 

14:10 

14:33 

01:46 

03:05 

04:22 

8 

299°56.9 

23°15.1 

157°29.1 

10.7 

-12°11.4 

-11.0 

57.8 

-54 

13:47 

14:06 

14:28 

01:47 

03:07 

04:27 











14:02 

14:22 

01:47 

03:10 

04:33 

9 

314°56.8 

23° 15.2 

171°58.8 

10.7 

-12°22.4 

-10.9 

57.8 

-58 

13:44 

13:58 

14:15 

01:48 

03:14 

04:39 

10 

329°56.6 

23° 15.3 

186°28.5 

10.6 

-12°33.2 

-10.8 

57.8 








11 

344°56.5 

23°15.4 

200° 58.1 

10.6 

-12°44.0 

-10.7 

57.8 

-60 

13:42 

13:53 

14:07 

01:48 

03:17 

04:46 

12 

359°56.4 

23°15.6 

215°27.7 

10.6 

-12°54.7 

-10.7 

57.7 








13 

14°56.2 

23°15.7 

229°57.2 

10.6 

-13°05.4 

-10.6 

57.7 



Sun 



Moon 


14 

29°56.1 

23°15.8 

244°26.8 

10.5 

-13° 15.9 

-10.5 

57.7 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

44°56.0 

23°15.9 

258°56.3 

10.5 

-13°26.4 

-10.4 

57.7 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°55.9 

23° 16.1 

273°25.8 

10.5 

-13°36.8 

-10.4 

57.7 

12 

00:17 

00:10 

11:59 

20:18 

07:54 

9(75%) 

17 

74°55.7 

23°16.2 

287°55.3 

10.4 

-13°47.2 

-10.3 

57.6 

13 

00:04 

00:02 

12:00 

21:08 

08:43 

10(84%) 

18 

89°55.6 

23° 16.3 

302°24.7 

10.4 

-13°57.4 

-10.2 

57.6 

14 

00:08 

00:14 

12:00 

21:58 

09:33 

11(91%) 

19 

104°55.5 

23° 16.4 

316°54.1 

10.4 

-14°07.6 

-10.1 

57.6 








20 

119°55.3 

23°16.5 

331°23.5 

10.4 

-14° 17.7 

-10.0 

57.6 








21 

134°55.2 

23°16.6 

345° 52.8 

10.3 

-14°27.7 

-10.0 

57.6 








22 

149°55.1 

23°16.8 

0°22.1 

10.3 

-14°37.6 

-9.9 

57.5 








23 

164°54.9 

23°16.9 

14°51.4 

10.3 

-14° 47.4 

-9.8 

57.5 









SD.—15.7 

d=0.1 

S.D. —15.8 
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June 15, 16 ,17 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

262°59.3 

197°25.6 

20°42.5 

152°02.5 

23° 13.5 

4°58.8 

-22°24.2 

332°31.7 

-21°45.0 

Alpheratz 

357°39.3 

29°11.6 

1 

278°01.7 

212°24.8 

20°43.1 

167°03.2 

23° 13.3 

20 ° 01.6 

-22°24.1 

347° 34.4 

-21°45.0 

Ankaa 

353°11.7 

-42°11.9 

2 

293°04.2 

227° 24.1 

20°43.7 

182°04.0 

23° 13.1 

35°04.4 

-22°24.1 

2°37.0 

-21°45.1 

Schedar 

349°36.0 

56°38.2 

3 

308°06.7 

242° 23.4 

20°44.3 

197°04.7 

23° 12.8 

50°07.2 

-22°24.1 

17°39.6 

-21°45.1 

Diphda 

348°51.8 

-17°52.8 

4 

323°09.1 

257°22.6 

20°44.9 

212°05.5 

23° 12.6 

65°10.0 

-22°24.1 

32°42.3 

-21°45.1 

Achernar 

335°24.1 

-57°08.2 

5 

338°11.6 

272°21.9 

20°45.4 

227°06.2 

23° 12.4 

80°12.8 

-22°24.0 

47°44.9 

-21°45.1 

Hamal 

327°56.4 

23°33.0 

6 

353° 14.1 

287°21.2 

20°46.0 

242°07.0 

23° 12.2 

95°15.6 

-22°24.0 

62°47.5 

-21°45.2 

Polaris 

316°21.3 

89°20.4 

7 

8°16.5 

302°20.4 

20°46.6 

257°07.7 

23° 11.9 

110°18.4 

-22°24.0 

77°50.1 

-21°45.2 

Akamar 

315°15.6 

-40° 13.6 

8 

23°19.0 

317° 19.7 

20°47.2 

272°08.5 

23° 11.7 

125°21.2 

-22°24.0 

92°52.8 

-21°45.2 

Menkar 

314°11.0 

4°09.8 

9 

38°21.5 

332° 18.9 

20°47.8 

287°09.2 

23° 11.5 

140°24.0 

-22°24.0 

107°55.4 

-21°45.2 

Mirfak 

308°34.9 

49°55.5 

10 

53°23.9 

347° 18.2 

20°48.4 

302°09.9 

23° 11.3 

155°26.8 

-22°23.9 

122°58.0 

-21°45.3 

Aldebaran 

290°45.0 

16°32.7 

11 

68°26.4 

2° 17.5 

20°48.9 

317°10.7 

23° 11.0 

170°29.6 

-22°23.9 

138°00.7 

-21°45.3 

Rigel 

281°08.5 

- 8 ° 10.9 

12 

83°28.9 

17° 16.7 

20°49.5 

332°11.4 

23° 10.8 

185°32.4 

-22°23.9 

153°03.3 

-21°45.3 

Capella 

280°28.9 

46°00.9 

13 

98°31.3 

32° 16.0 

20°50.1 

347° 12.2 

23° 10.6 

200°35.2 

-22°23.9 

168°05.9 

-21°45.3 

Bellatrix 

278°28.0 

6°21.9 

14 

113°33.8 

47° 15.2 

20°50.7 

2°12.9 

23° 10.3 

215°38.1 

-22°23.9 

183°08.6 

-21°45.4 

Elnath 

278°07.9 

28°37.3 

15 

128°36.2 

62° 14.5 

20°51.3 

17° 13.7 

23°10.1 

230°40.9 

-22°23.8 

198°11.2 

-21°45.4 

Alnilam 

275°42.6 

-1°11.5 

16 

143°38.7 

77° 13.8 

20°51.8 

32° 14.4 

23°09.9 

245°43.7 

-22°23.8 

213°13.8 

-21°45.4 

Betelgeuse 

270°57.2 

7°24.5 

17 

158°41.2 

92° 13.0 

20°52.4 

47° 15.2 

23°09.7 

260°46.5 

-22°23.8 

228° 16.5 

-21°45.4 

Canopus 

263°54.9 

-52°42.5 

18 

173°43.6 

107° 12.3 

20°53.0 

62° 15.9 

23°09.4 

275°49.3 

-22°23.8 

243° 19.1 

-21°45.5 

Sirius 

258°30.4 

-16°44.5 

19 

188°46.1 

122° 11.5 

20°53.6 

77° 16.7 

23°09.2 

290°52.1 

-22°23.8 

258°21.7 

-21°45.5 

Adara 

255°09.7 

-29°00.1 

20 

203°48.6 

137° 10.8 

20°54.1 

92° 17.4 

23°09.0 

305°54.9 

-22°23.7 

273°24.4 

-21°45.5 

Procyon 

244°55.7 

5°10.6 

21 

218°51.0 

152° 10.1 

20°54.7 

107°18.1 

23°08.7 

320°57.7 

-22°23.7 

288°27.0 

-21°45.5 

Pollux 

243°23.0 

27°58.7 

22 

233°53.5 

167°09.3 

20°55.3 

122° 18.9 

23°08.5 

336°00.5 

-22°23.7 

303°29.6 

-21°45.6 

Avior 

234° 16.9 

-59°34.5 

23 

248°56.0 

182°08.6 

20°55.9 

137°19.6 

23°08.3 

351°03.3 

-22°23.7 

318°32.3 

-21°45.6 

Suhail 

222°49.7 

-43°30.9 

Mer.pass.:6:26: 

v-0.7 dO .6 

m-3.8 

v0.7 d-0.2 ml .8 | 

v2.8 dO.O 

m-2.5 

v 2.6 d- 0.0 m 0.2 

Miaplacidus 

221°39.5 

-69°48.1 


Alphard 

217°52.3 

-8°44.6 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 


°OQ 1 

0 

263 u 58.4 

197 u 07.8 

20°56.4 

152 u 20.4 

23 u 08.0 

6 U 06.1 

-22 u 23.7 

333 u 34.9 

-21°45.6 

uuDne 

±yo ‘tO.O 

ionOon a 

oi oy.± 

i a o no o 

1 

279°00.9 

212°07.1 

20°57.0 

167°21.1 

23°07.8 

21°08.9 

-22°23.6 

348°37.5 

-21°45.6 

Denebola 

182 29.4 

14 28.U 

2 

294°03.4 

227°06.3 

20°57.6 

182°21.9 

23°07.6 

36°11.7 

-22°23.6 

3°40.2 

-21°45.7 

Gienah 

175°48.0 

1 700 0/1 C. 

-17°39.0 

3 

309°05.8 

242°05.6 

20°58.1 

197°22.6 

23°07.3 

51°14.5 

-22°23.6 

18°42.8 

-21°45.7 

Acrux 

1/3 U4.6 

-63° 12.6 

4 

324°08.3 

257°04.8 

20°58.7 

212°23.4 

23°07.1 

66°17.3 

-22°23.6 

33°45.4 

-21°45.7 

Gacrux 

171°56.2 

1 CfiO ICO 

-57° 13.5 

5 

339° 10.7 

272°04.1 

20°59.3 

227°24.1 

23°06.9 

81°20.1 

-22°23.6 

48°48.1 

-21°45.7 

Alioth 

166 16.9 

55°51.6 

6 

354° 13.2 

287°03.4 

20°59.8 

242°24.9 

23°06.6 

96°22.9 

-22°23.5 

63°50.7 

-21°45.8 

Spica 

158°26.8 

-11°15.7 

/lOOin O 

7 

9°15.7 

302°02.6 

21°00.4 

257°25.6 

23°06.4 

111°25.7 

-22°23.5 

78°53.3 

-21°45.8 

Alcaid 

152°55.4 

49 13.3 

8 

24°18.1 

317°01.9 

21°00.9 

272°26.4 

23°06.2 

126°28.5 

-22°23.5 

93°56.0 

-21°45.8 

Hadar 

148°41.7 

i a o O on it 

-60°28.1 
nrO 0“7 O 

9 

39°20.6 

332°01.1 

21°01.5 

287°27.1 

23°05.9 

141°31.4 

-22°23.5 

108°58.6 

-21°45.8 

Menkent 

148 02.5 

-36 27.9 

10 

54°23.1 

347° 00.4 

21 ° 02.1 

302°27.9 

23°05.7 

156°34.2 

-22°23.4 

124°01.2 

-21°45.9 

Arcturus 

145°51.6 

19°05.4 

11 

69°25.5 

1°59.6 

21 ° 02.6 

317°28.6 

23°05.5 

171°37.0 

-22°23.4 

139°03.9 

-21°45.9 

Rigil Kent. 

139°45.7 

-60°54.9 

12 

84°28.0 

16°58.9 

21°03.2 

332°29.4 

23°05.2 

186°39.8 

-22°23.4 

154°06.5 

-21°45.9 

Zubenelg. 

137°00.6 

-16°07.2 

13 

99°30.5 

31°58.1 

21°03.7 

347°30.1 

23°05.0 

201°42.6 

-22°23.4 

169°09.1 

-21°45.9 

Kochab 

137°19.2 

mcO o “7 n 

74°04.9 

ncO on n 

14 

114°32.9 

46°57.4 

21°04.3 

2°30.9 

23° 04.8 

216°45.4 

-22°23.4 

184°11.8 

-21°46.0 

Alphecca 

126 07.2 

nnO no o 

26 39.2 

ncOno a 

15 

129°35.4 

61°56.6 

21°04.9 

17°31.6 

23° 04.5 

231°48.2 

-22°23.3 

199° 14.4 

-21°46.0 

Antares 

112 2U.9 

-26 28.4 

16 

144°37.9 

76°55.9 

21°05.4 

32°32.4 

23° 04.3 

246°51.0 

-22°23.3 

214° 17.0 

-21°46.0 

Atria 

107° 18.4 

1 ono 0“7 IT 

-69°03.6 

1 C O A A O 

17 

159°40.3 

91°55.1 

21°06.0 

47°33.1 

23° 04.0 

261°53.8 

-22°23.3 

229° 19.7 

-21°46.0 

Sa bi k 

102 0 l.O 

-15 44.8 

07 O 0 fZ 0 

18 

174°42.8 

106°54.4 

21°06.5 

62°33.9 

23°03.8 

276°56.6 

-22°23.3 

244° 22.3 

-21°46.1 

Shaula 

96° 15.9 

oc oon o 

-37 06.9 

10 0 00 0 

19 

189°45.2 

121°53.6 

21°07.1 

77°34.6 

23°03.6 

291°59.4 

-22°23.3 

259°24.9 

-21°46.1 

Rasalhague 

96 02.3 

OoO A O ~7 

12 32.9 

cl O 00 0 

20 

204°47.7 

136°52.9 

21°07.6 

92°35.4 

23°03.3 

307°02.2 

-22°23.2 

274°27.6 

-21°46.1 

Eta min 

90 43./ 

51 29.3 

21 

219°50.2 

151°52.1 

21°08.2 

107°36.1 

23°03.1 

322°05.0 

-22°23.2 

289°30.2 

-21°46.1 

Kaus Aust. 

83°38.0 

ooo o c o 

-34°22.3 

ooo A O 1 

22 

234°52.6 

166°51.3 

21°08.7 

122°36.9 

23°02.9 

337°07.8 

-22°23.2 

304°32.8 

-21°46.2 

Vega 

80 35.8 

38 48.1 

23 

249°55.1 

181°50.6 

21°09.3 

137°37.6 

23°02.6 

352°10.6 

-22°23.2 

319°35.5 

-21°46.2 

Nunki 

Altair 

75°52.9 

62°04.0 

-26° 16.2 
8°55.2 

Mer.pass.:6:23: 

v-0.7 dO .6 

CO 

cd 

E 

v0.7 d-0.2 ml .8 j 

v2.8 dO.O 

m-2.5 

v 2.6 d- 0.0 m 0.2 

Peacock 

53°12.4 

-56°40.1 





















Deneb 

49°28.4 

45°20.8 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.0 

9°57.8 

0 

264 u 57.6 

196 u 49.8 

21 u 09.8 

152 u 38.4 

23 u 02.4 

7 U 13.4 

-22 u 23.2 

334 u 38.1 

-21°46.2 

Alnair 

27°38.4 

-46°51.8 

1 

280°00.0 

211°49.1 

21°10.3 

167°39.1 

23°02.1 

22°16.2 

-22°23.1 

349°40.7 

-21°46.2 

Fomalhaut 

15°19.5 

-29°31.0 

2 

295°02.5 

226°48.3 

21°10.9 

182°39.9 

23°01.9 

37°19.0 

-22°23.1 

4°43.4 

-21°46.3 

Scheat 

13°49.4 

28°11.0 

3 

310°05.0 

241°47.6 

21° 11.4 

197°40.6 

23°01.7 

52°21.8 

-22°23.1 

19°46.0 

-21°46.3 

Markab 

13°34.2 

15° 18.4 

4 

325°07.4 

256°46.8 

21 ° 12.0 

212°41.4 

23°01.4 

67°24.6 

-22°23.1 

34°48.6 

-21°46.3 

2019/6/1 

SHA 

Mer.pass 

5 

340°09.9 

271°46.1 

21°12.5 

227°42.1 

23°01.2 

82°27.4 

-22°23.1 

49°51.3 

-21°46.3 


294°26.3 

10:51 

6 

355° 12.3 

286°45.3 

21°13.1 

242°42.9 

23°00.9 

97°30.2 

-22°23.0 

64°53.9 

-21°46.4 

Mars 

249°03.2 

13:51 

7 

10°14.8 

301°44.5 

21°13.6 

257°43.6 

23°00.7 

112°33.0 

-22°23.0 

79°56.6 

-21°46.4 

J u piter 

101°59.5 

23:36 

8 

25°17.3 

316°43.8 

21° 14.1 

272°44.4 

23°00.4 

127°35.8 

-22°23.0 

94°59.2 

-21°46.4 

Saturn 

69°32.4 

01:50 

9 

40°19.7 

331°43.0 

21°14.7 

287°45.1 

23°00.2 

142°38.6 

-22°23.0 

110 ° 01.8 

-21°46.4 




10 

55°22.2 

346°42.3 

21°15.2 

302°45.9 

22°60.0 

157°41.4 

-22°23.0 

125°04.5 

-21°46.5 

2019/6/1 

SHA 

Mer.pass 

11 

70°24.7 

1°41.5 

21°15.7 

317°46.6 

22°59.7 

172°44.3 

-22°22.9 

140°07.1 

-21°46.5 

Venus 

293°09.4 

10:52 

12 

85°27.1 

16°40.8 

21°16.3 

332°47.4 

22°59.5 

187°47.1 

-22°22.9 

155°09.7 

-21°46.5 

Mars 

248°22.0 

13:50 

13 

100°29.6 

31°40.0 

21°16.8 

347°48.1 

22°59.2 

202°49.9 

-22°22.9 

170° 12.4 

-21°46.5 

Jupiter 

102°07.7 

23:31 

14 

115°32.1 

46°39.2 

21°17.3 

2°48.9 

22°59.0 

217°52.7 

-22°22.9 

185°15.0 

-21°46.6 

Saturn 

69°36.5 

01:45 

15 

130°34.5 

61°38.5 

21°17.9 

17°49.6 

22°58.7 

232°55.5 

- 22 ° 22.8 

200° 17.6 

-21°46.6 

2019/6/1 

SHA 

Mer.pass 

16 

145°37.0 

76° 37.7 

21° 18.4 

32°50.4 

22°58.5 

247°58.3 

- 22 ° 22.8 

215°20.3 

-21°46.6 

Venus 

291°52.3 

10:53 

17 

160°39.5 

91°37.0 

21°18.9 

47°51.1 

22°58.3 

263°01.1 

- 22 ° 22.8 

230°22.9 

-21°46.6 

Mars 

247°40.8 

13:49 

18 

175°41.9 

106°36.2 

21° 19.4 

62°51.9 

22°58.0 

278°03.9 

- 22 ° 22.8 

245°25.5 

-21°46.7 

Jupiter 

102°15.9 

23:27 

19 

190°44.4 

121°35.4 

21 ° 20.0 

77°52.6 

22°57.8 

293°06.7 

- 22 ° 22.8 

260°28.2 

-21°46.7 

Saturn 

69°40.5 

01:41 

20 

205°46.8 

136° 34.7 

21°20.5 

92°53.4 

22°57.5 

308°09.5 

-22°22.7 

275°30.8 

-21°46.7 

1 Horizontal naralax 


21 

220°49.3 

151°33.9 

21 ° 21.0 

107°54.1 

22°57.3 

323°12.3 

-22°22.7 

290°33.5 

-21°46.7 


r 

Venus; 

0.1 

22 

235°51.8 

166°33.1 

21°21.5 

122°54.9 

22°57.0 

338°15.1 

-22°22.7 

305°36.1 

-21°46.8 


Mars: 

0.1 

23 

250°54.2 

181°32.4 

21 ° 22.1 

137°55.6 

22°56.8 

353°17.9 

-22°22.7 

320°38.7 

-21°46.8 




Mer.pass.:6:19: 

v-0.8 dO.5 

m-3.8 

v 0.8 d- 0.2 ml .8 | 

v2.8 dO.O 

m-2.5 

v 2.6 d- 0.0 m 0.2 
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2019 June 15 to Jun. 17 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

179°54.8 

23' 17.0 

29 u 20.7 

10.2 

-14“57.2 

-9.7 

57.5 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194°54.7 

23° 17.1 

43°49.9 

10.2 

-15°06.9 

-9.6 

57.5 

72 







2 

209°54.5 

23°17.2 

58° 19.1 

10.2 

-15° 16.4 

-9.5 

57.5 

70 







3 

224°54.4 

23°17.3 

72°48.3 

10.2 

-15°25.9 

-9.4 

57.4 

68 







4 

239°54.3 

23°17.4 

87° 17.4 

10.1 

-15°35.3 

-9.4 

57.4 

66 







5 

254°54.1 

23°17.6 

101°46.5 

10.1 

-15°44.6 

-9.3 

57.4 

64 



01:33 

22:29 



6 

269°54.0 

23°17.7 

116°15.6 

10.1 

-15°53.9 

-9.2 

57.4 

62 



02:10 

21:52 



7 

284°53.9 

23°17.8 

130°44.7 

10.0 

-16°03.0 

-9.1 

57.4 

60 


00:52 

02:36 

21:26 

23:10 


8 

299°53.7 

23°17.9 

145° 13.7 

10.0 

-16° 12.0 

-9.0 

57.3 

58 


01:41 

02:56 

21:05 

22:21 


9 

314°53.6 

23°18.0 

159°42.7 

10.0 

-16°21.0 

-8.9 

57.3 

56 


02:11 

03:13 

20:48 

21:51 


10 

329°53.5 

23°18.1 

174° 11.7 

10.0 

-16°29.8 

-8.8 

57.3 

54 

00:48 

02:33 

03:27 

20:34 

21:29 

23:15 

11 

344°53.3 

23°18.2 

188°40.6 

9.9 

-16°38.6 

-8.7 

57.3 

52 

01:33 

02:51 

03:39 

20:22 

21:11 

22:29 

12 

359°53.2 

23°18.3 

203°09.5 

9.9 

-16°47.3 

-8.6 

57.3 

50 

02:01 

03:06 

03:50 

20:11 

20:56 

22:01 

13 

14°53.1 

23°18.4 

217°38.4 

9.9 

-16°55.8 

-8.5 

57.2 

45 

02:46 

03:35 

04:13 

19:49 

20:26 

21:16 

14 

29°53.0 

23°18.5 

232°07.3 

9.8 

-17° 04.3 

-8.4 

57.2 

40 

03:16 

03:58 

04:31 

19:31 

20:04 

20:45 

15 

44°52.8 

23°18.6 

246°36.1 

9.8 

-17° 12.7 

-8.3 

57.2 

35 

03:39 

04:16 

04:46 

19:16 

19:45 

20:22 

16 

59°52.7 

23°18.7 

261°04.9 

9.8 

-17° 20.9 

-8.2 

57.2 

30 

03:58 

04:31 

04:59 

19:03 

19:30 

20:04 

17 

74°52.6 

23°18.8 

275°33.7 

9.8 

-17° 29.1 

-8.1 

57.2 

20 

04:27 

04:56 

05:21 

18:41 

19:05 

19:35 

18 

89°52.4 

23°18.9 

290°02.4 

9.7 

-17°37.2 

-8.0 

57.1 

10 

04:49 

05:16 

05:39 

18:22 

18:45 

19:12 

19 

104°52.3 

23°19.0 

304°31.2 

9.7 

-17°45.2 

-7.9 

57.1 

0 

05:08 

05:34 

05:57 

18:04 

18:27 

18:53 

20 

119°52.2 

23°19.1 

318°59.8 

9.7 

-17°53.0 

-7.8 

57.1 

-10 

05:25 

05:52 

06:14 

17:47 

18:10 

18:36 

21 

134°52.0 

23°19.2 

333°28.5 

9.7 

-18°00.8 

-7.7 

57.1 

-20 

05:41 

06:09 

06:33 

17:28 

17:52 

18:20 

22 

149°51.9 

23°19.3 

347°57.2 

9.6 

-18°08.5 

-7.6 

57.0 

-30 

05:58 

06:28 

06:54 

17:07 

17:34 

18:04 

23 

164°51.8 

23°19.4 

2°25.8 

9.6 

-18° 16.0 

-7.5 

57.0 

-35 

06:07 

06:38 

07:06 

16:55 

17:23 

17:55 


SD. —15.7 

d=0.1 

S.D.—15.7 

-40 

06:16 

06:50 

07:20 

16:41 

17:11 

17:45 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

06:26 

06:38 

06:43 

06:49 

06:55 

07:02 

07:09 

07:03 

07:19 

07:27 

07:35 

07:44 

07:54 

08:06 

07:37 

07:58 

08:08 

08:19 

08:31 

08:46 

09:04 

16:24 

16:03 

15:53 

15:42 

15:30 

15:15 

14:58 

16:58 

16:42 

16:34 

16:26 

16:17 

16:07 

15:55 

17:35 

17:23 

17:18 

17:12 

17:06 

16:60 

16:52 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

179°51.6 

194°51.5 

209°51.4 

224°51.2 

239°51.1 

23°19.5 

23°19.6 

23°19.7 

23°19.8 

23°19.9 

16°54.4 

31°22.9 

45°51.5 

60°20.0 

74°48.5 

9.6 

9.6 

9.5 

9.5 

9.5 

-18°23.5 

-18°30.8 

-18°38.1 

-18°45.2 

-18°52.3 

-7.4 

-7.3 

-7.2 

-7.1 

-7.0 

57.0 

57.0 

57.0 

56.9 

56.9 









5 

254°51.0 

23°20.0 

89°17.0 

9.5 

-18°59.2 

-6.9 

56.9 








6 

269°50.8 

23°20.1 

103°45.5 

9.4 

-19°06.0 

-6.8 

56.9 



Moonrise 



Moonset 


7 

284°50.7 

23°20.2 

118°13.9 

9.4 

-19° 12.7 

-6.7 

56.8 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

299°50.6 

23°20.3 

132°42.3 

9.4 

-19° 19.3 

-6.5 

56.8 

72 




00:18 



9 

314°50.4 

23°20.4 

147° 10.7 

9.4 

-19°25.8 

-6.4 

56.8 

70 

21:03 



00:51 

00:24 


10 

329°50.3 

23°20.5 

161°39.1 

9.4 

-19°32.2 

-6.3 

56.8 

68 

20:20 

22:20 


01:15 

01:08 

00:57 

11 

344° 50.2 

23°20.6 

176°07.4 

9.3 

-19°38.4 

-6.2 

56.8 

66 

19:51 

21:31 

22:58 

01:34 

01:38 

01:47 

12 

359°50.0 

23°20.6 

190°35.8 

9.3 

-19°44.6 

-6.1 

56.7 

64 

19:29 

20:60 

22:18 

01:49 

01:60 

02:18 

13 

14°49.9 

23°20.7 

205°04.1 

9.3 

-19°50.6 

-6.0 

56.7 

62 

19:12 

20:37 

21:50 

02:02 

02:18 

02:42 

14 

29°49.8 

23°20.8 

219°32.4 

9.3 

-19°56.6 

-5.9 

56.7 

60 

18:58 

20:18 

21:28 

02:13 

02:33 

03:01 

15 

44°49.6 

23°20.9 

234°00.7 

9.3 

-20°02.4 

-5.8 

56.7 

58 

18:46 

20:03 

21:11 

02:22 

02:46 

03:17 

16 

59°49.5 

23°21.0 

248°28.9 

9.3 

-20° 08.1 

-5.6 

56.7 

56 

18:35 

19:50 

20:56 

02:31 

02:57 

03:30 

17 

74°49.4 

23°21.1 

262°57.2 

9.2 

-20° 13.7 

-5.5 

56.6 

54 

18:26 

19:38 

20:43 

02:38 

03:06 

03:42 

18 

89°49.2 

23°21.2 

277° 25.4 

9.2 

-20° 19.2 

-5.4 

56.6 

52 

18:18 

19:28 

20:32 

02:45 

03:15 

03:52 

19 

104°49.1 

23°21.2 

291°53.7 

9.2 

-20°24.5 

-5.3 

56.6 

50 

18:10 

19:19 

20:22 

02:51 

03:23 

04:01 

20 

119°49.0 

23°21.3 

306°21.9 

9.2 

-20°29.8 

-5.2 

56.6 

45 

17:54 

19:01 

20:02 

03:04 

03:40 

04:20 

21 

134°48.8 

23°21.4 

320°50.1 

9.2 

-20° 34.9 

-5.1 

56.5 

40 

17:42 

18:45 

19:45 

03:15 

03:53 

04:36 

22 

149°48.7 

23°21.5 

335° 18.2 

9.2 

-20°39.9 

-5.0 

56.5 

35 

17:31 

18:32 

19:31 

03:24 

04:05 

04:50 

23 

164°48.6 

23°21.6 

349°46.4 

9.2 

-20°44.8 

-4.8 

56.5 

30 

17:21 

18:21 

19:19 

03:32 

04:15 

05:01 


SD. —15.7 

d=0.1 

S.D.—15.6 

20 

17:05 

18:02 

18:58 

03:47 

04:33 

05:21 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

16:51 

16:38 

16:24 

16:10 

15:55 

15:45 

15:35 

15:23 

15:08 

15:01 

14:54 

14:45 

14:35 

14:25 

17:45 

17:30 

17:14 

16:58 

16:39 

16:28 

16:16 

16:01 

15:43 

15:34 

15:25 

15:14 

15:02 

14:48 

18:39 

18:23 

18:06 

17:48 

17:27 

17:15 

17:01 

16:45 

16:25 

16:15 

16:04 

15:52 

15:38 

15:22 

03:59 

04:11 

04:22 

04:35 

04:49 

04:58 

05:07 

05:18 

05:32 

05:38 

05:46 

05:53 

06:02 

06:13 

04:48 

05:02 

05:17 

05:32 

05:50 

06:00 

06:12 

06:26 

06:44 

06:52 

07:01 

07:11 

07:23 

07:36 

05:39 

05:55 

06:11 

06:29 

06:49 

07:01 

07:14 

07:30 

07:50 

07:59 

08:10 

08:22 

08:36 

08:52 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

179°48.4 

194°48.3 

209°48.2 

224°48.0 

239°47.9 

254°47.8 

269°47.6 

284°47.5 

299°47.4 

314°47.2 

329°47.1 

344°46.9 

23°21.7 

23°21.7 

23°21.8 

23°21.9 

23°22.0 

23°22.0 

23°22.1 

23°22.2 

23°22.3 

23°22.3 

23°22.4 

23°22.5 

4 U 14.6 
18°42.7 
33° 10.9 
47°39.0 
62°07.2 
76°35.3 
91°03.4 
105°31.5 
119°59.7 
134°27.8 
148°55.9 
163°24.0 

9.2 

9.2 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

-20 u 49.6 

-20°54.3 

-20°58.8 

-21°03.2 

-21°07.5 

-21°11.7 

-21°15.8 

-21°19.7 

-21°23.6 

-21°27.3 

-21°30.9 

-21°34.4 

-4.7 

-4.6 

-4.5 

-4.4 

-4.2 

-4.1 

-4.0 

-3.9 

-3.8 

-3.7 

-3.5 

-3.4 

56.5 

56.5 

56.4 

56.4 

56.4 

56.4 

56.3 

56.3 

56.3 

56.3 

56.3 

56.2 








12 

359°46.8 

23°22.6 

177°52.1 

9.1 

-21°37.7 

-3.3 

56.2 








13 

14°46.7 

23°22.6 

192°20.2 

9.1 

-21°41.0 

-3.2 

56.2 



Sun 



Moon 


14 

29°46.5 

23°22.7 

206°48.3 

9.1 

-21°44.1 

-3.1 

56.2 

Day 

Lqn.ot Time 

Mer. 

Mer. Pass. 

Age 

15 

44°46.4 

23°22.8 

221° 16.5 

9.1 

-21°47.1 

-2.9 

56.1 


00 " 

12 h 

Pass 

Upper 

Lower 


16 

59°46.3 

23°22.8 

235°44.6 

9.1 

-21°49.9 

-2.8 

56.1 

15 

00:21 

00:27 

12:00 

22:49 

10:24 

12(96%) 

17 

74°46.1 

23°22.9 

250° 12.7 

9.1 

-21°52.7 

-2.7 

56.1 

16 

00:34 

00:40 

12:00 

23:42 

11:16 

13(99%) 

18 

89°46.0 

23°23.0 

264°40.8 

9.1 

-21°55.3 

-2.6 

56.1 

17 

00:46 

00:53 

12:00 

00:35 

12:08 

14(100%) 

19 

104°45.9 

23°23.1 

279°09.0 

9.1 

-21°57.8 

-2.5 

56.1 








20 

119°45.7 

23°23.1 

293°37.1 

9.2 

-22°00.2 

-2.3 

56.0 








21 

134°45.6 

23°23.2 

308°05.3 

9.2 

-22°02.5 

-2.2 

56.0 








22 

149°45.5 

23°23.2 

322°33.4 

9.2 

-22°04.7 

-2.1 

56.0 








23 

164°45.3 

23°23.3 

337°01.6 

9.2 

-22°06.7 

-2.0 

56.0 









SD. —15.7 

d=0.1 

S.D.—15.4 
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June 18, 19 ,20 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

265°56.7 

196°31.6 

21 °22.6 

152°56.4 

22°56.5 

8°20.7 

-22°22.7 

335°41.4 

-21°46.8 

Alpheratz 

357°39.3 

29°11.6 

1 

280°59.2 

211°30.8 

21°23.1 

167°57.1 

22°56.3 

23°23.5 

-22°22.6 

350°44.0 

-21°46.8 

Ankaa 

353°11.7 

-42°11.9 

2 

296°01.6 

226°30.1 

21°23.6 

182°57.9 

22°56.0 

38°26.3 

-22°22.6 

5°46.6 

-21°46.9 

Schedar 

349°36.0 

56°38.2 

3 

311°04.1 

241°29.3 

21°24.1 

197°58.7 

22°55.8 

53°29.1 

-22°22.6 

20°49.3 

-21°46.9 

Diphda 

348°51.8 

-17°52.8 

4 

326°06.6 

256°28.6 

21°24.7 

212°59.4 

22°55.6 

68°31.9 

-22°22.6 

35°51.9 

-21°46.9 

Achernar 

335°24.0 

-57°08.2 

5 

341°09.0 

271°27.8 

21°25.2 

228°00.2 

22°55.3 

83°34.7 

-22°22.6 

50°54.6 

-21°46.9 

Hamal 

327°56.4 

23°33.0 

6 

356°11.5 

286°27.0 

21°25.7 

243°00.9 

22°55.1 

98°37.5 

-22°22.5 

65°57.2 

-21°47.0 

Polaris 

316°20.0 

89°20.4 

7 

11° 14.0 

301°26.3 

21°26.2 

258°01.7 

22°54.8 

113°40.3 

-22°22.5 

80°59.8 

-21°47.0 

Akamar 

315°15.6 

-40° 13.6 

8 

26° 16.4 

316°25.5 

21°26.7 

273°02.4 

22°54.6 

128°43.1 

-22°22.5 

96°02.5 

-21°47.0 

Menkar 

314°11.0 

4°09.8 

9 

41°18.9 

331°24.7 

21°27.2 

288°03.2 

22°54.3 

143°45.9 

-22°22.5 

111°05.1 

-21°47.0 

Mirfak 

308°34.9 

49°55.5 

10 

56°21.3 

346°23.9 

21°27.7 

303°03.9 

22°54.1 

158°48.7 

-22°22.5 

126°07.7 

-21°47.1 

Aldebaran 

290°45.0 

16°32.7 

11 

71°23.8 

1°23.2 

21°28.3 

318°04.7 

22°53.8 

173°51.5 

-22°22.4 

141° 10.4 

-21°47.1 

Rigel 

281°08.5 

-8° 10.9 

12 

86°26.3 

16°22.4 

21°28.8 

333°05.4 

22°53.6 

188°54.3 

-22°22.4 

156° 13.0 

-21°47.1 

Capella 

280°28.9 

46°00.9 

13 

101°28.7 

31°21.6 

21°29.3 

348° 06.2 

22°53.3 

203°57.1 

-22°22.4 

171° 15.7 

-21°47.1 

Bellatrix 

278°28.0 

6°21.9 

14 

116°31.2 

46°20.9 

21°29.8 

3°06.9 

22°53.1 

218°59.9 

-22°22.4 

186° 18.3 

-21°47.2 

Elnath 

278°07.8 

28°37.3 

15 

131°33.7 

61°20.1 

21°30.3 

18°07.7 

22°52.8 

234°02.7 

-22°22.3 

201°20.9 

-21°47.2 

Alnilam 

275°42.6 

-1°11.5 

16 

146°36.1 

76° 19.3 

21°30.8 

33°08.5 

22°52.6 

249°05.5 

-22°22.3 

216°23.6 

-21°47.2 

Betelgeuse 

270°57.2 

7°24.5 

17 

161°38.6 

91°18.6 

21°31.3 

48°09.2 

22°52.3 

264°08.3 

-22°22.3 

231°26.2 

-21°47.2 

Canopus 

263°54.9 

-52°42.5 

18 

176°41.1 

106° 17.8 

21°31.8 

63°10.0 

22°52.1 

279°11.1 

-22°22.3 

246° 28.9 

-21°47.3 

Sirius 

258°30.4 

-16°44.5 

19 

191°43.5 

121°17.0 

21°32.3 

78° 10.7 

22°51.8 

294° 13.9 

-22°22.3 

261°31.5 

-21°47.3 

Adara 

255°09.7 

-29°00.1 

20 

206°46.0 

136°16.2 

21°32.8 

93°11.5 

22°51.6 

309°16.7 

-22°22.2 

276° 34.1 

-21°47.3 

Procyon 

244°55.7 

5°10.6 

21 

221°48.5 

151°15.5 

21°33.3 

108° 12.2 

22°51.3 

324°19.5 

-22°22.2 

291°36.8 

-21°47.3 

Pollux 

243°23.0 

27°58.7 

22 

236°50.9 

166° 14.7 

21°33.8 

123° 13.0 

22°51.1 

339°22.3 

-22°22.2 

306° 39.4 

-21°47.4 

Avior 

234° 16.9 

-59°34.5 

23 

251°53.4 

181°13.9 

21°34.3 

138° 13.7 

22°50.8 

354°25.1 

-22°22.2 

321°42.0 

-21°47.4 

Suhail 

222°49.7 

-43°30.9 

Mer.pass.:6:15: 

v-0.8 dO.5 

m-3.8 

v0.8 d-0.2 ml.8 ] 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 m0.2 

Miaplacidus 

221°39.5 

-69°48.1 


Alphard 

217°52.3 

-8°44.6 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT11 hho 


fil ° OQ 1 

0 

266 u 55.8 

196 u 13.2 

21 u 34.8 

153 u 14.5 

22 u 50.5 

9 U 27.9 

-22 u 22.2 

336 u 44.7 

-21°47.4 

uuDne 

±yo ‘fo.o 

i onO on a 

oi oy.± 

i a o no o 

1 

281°58.3 

211° 12.4 

21°35.3 

168°15.3 

22°50.3 

24°30.7 

-22°22.1 

351°47.3 

-21°47.4 

Denebola 

182 29.4 

14 28.U 

2 

297°00.8 

226°11.6 

21°35.8 

183° 16.0 

22°50.0 

39°33.5 

-22°22.1 

6°50.0 

-21°47.5 

Gienah 

175°48.0 

1 700 0/1 C. 

-17°39.0 

3 

312°03.2 

241°10.8 

21°36.3 

198° 16.8 

22°49.8 

54°36.3 

-22°22.1 

21°52.6 

-21°47.5 

Acrux 

1(5 U4.6 

-63° 12.6 

4 

327°05.7 

256°10.1 

21°36.8 

213°17.5 

22°49.5 

69°39.1 

-22°22.1 

36°55.2 

-21°47.5 

Gacrux 

171°56.2 

-57° 13.5 

5 

342°08.2 

271°09.3 

21°37.3 

228° 18.3 

22°49.3 

84°41.9 

-22°22.1 

51°57.9 

-21°47.6 

Alioth 

166° 17.0 

55°51.6 

6 

357° 10.6 

286°08.5 

21°37.8 

243° 19.0 

22°49.0 

99°44.7 

-22°22.0 

67° 00.5 

-21°47.6 

Spica 

158°26.8 

-11°15.7 

/inOio O 

7 

12°13.1 

301°07.7 

21°38.2 

258° 19.8 

22°48.8 

114°47.5 

-22°22.0 

82°03.2 

-21°47.6 

Alcaid 

152°55.4 

49 13.3 

8 

27° 15.6 

316°06.9 

21°38.7 

273°20.6 

22°48.5 

129°50.3 

-22°22.0 

97°05.8 

-21°47.6 

Hadar 

148°41.7 

1 A O O OO IT 

-60°28.1 
OcO07 o 

9 

42° 18.0 

331°06.2 

21°39.2 

288°21.3 

22°48.3 

144°53.1 

-22°22.0 

112°08.4 

-21°47.7 

Menkent 

148 02.5 

-36 27.9 

10 

57°20.5 

346°05.4 

21°39.7 

303°22.1 

22°48.0 

159°55.9 

-22°21.9 

127°11.1 

-21°47.7 

Arcturus 

145°51.6 

19°05.4 

11 

72°23.0 

1°04.6 

21°40.2 

318°22.8 

22°47.7 

174°58.7 

-22°21.9 

142° 13.7 

-21°47.7 

Rigil Kent. 

139°45.7 

-60°55.0 

12 

87°25.4 

16°03.8 

21°40.7 

333°23.6 

22°47.5 

190°01.5 

-22°21.9 

157° 16.4 

-21°47.7 

Zubenelg. 

137°00.6 

-16°07.2 

13 

102°27.9 

31°03.1 

21°41.2 

348° 24.3 

22°47.2 

205°04.3 

-22°21.9 

172° 19.0 

-21°47.8 

Kochab 

137°19.2 

10^0 0“7 O 

74°04.9 

14 

117°30.3 

46°02.3 

21°41.6 

3°25.1 

22°47.0 

220°07.1 

-22°21.9 

187°21.6 

-21°47.8 

Alphecca 

126 07.2 

iiaOOO O 

26 39.2 

15 

132°32.8 

61°01.5 

21°42.1 

18°25.9 

22°46.7 

235°09.9 

-22°21.8 

202° 24.3 

-21°47.8 

Antares 

112 2U.9 

-26 28.4 

16 

147°35.3 

76°00.7 

21°42.6 

33°26.6 

22°46.5 

250°12.7 

-22°21.8 

217° 26.9 

-21°47.8 

Atria 

107° 18.4 

1 OO O 0“7 C 

-69°03.6 

1 C O A A O 

17 

162°37.7 

90°59.9 

21°43.1 

48°27.4 

22°46.2 

265°15.5 

-22°21.8 

232° 29.6 

-21°47.9 

Sa bi k 

102 0 1.0 

-15 44.8 

07 Oo r o 

18 

177°40.2 

105°59.2 

21°43.6 

63°28.1 

22°45.9 

280°18.3 

-22°21.8 

247°32.2 

-21°47.9 

Shaula 

96° 15.9 

r\ O AO o 

-37 06.9 

i o o oo o 

19 

192°42.7 

120°58.4 

21°44.0 

78°28.9 

22°45.7 

295°21.1 

-22°21.8 

262° 34.8 

-21°47.9 

Rasalhague 

96 02.3 

AAO a o 7 

12 32.9 

ri O OO o 

20 

207°45.1 

135°57.6 

21°44.5 

93°29.6 

22°45.4 

310°23.9 

-22°21.7 

277°37.5 

-21°47.9 

Eta min 

90 4 5.( 

51 29.3 

21 

222°47.6 

150°56.8 

21°45.0 

108°30.4 

22°45.2 

325°26.7 

-22°21.7 

292°40.1 

-21°48.0 

Kaus Aust. 

83°38.0 

oao o c o 

-34°22.3 

OOO A O 1 

22 

237°50.1 

165°56.0 

21°45.5 

123°31.2 

22°44.9 

340°29.5 

-22°21.7 

307° 42.8 

-21°48.0 

Vega 

80 35.8 

38 48.1 

23 

252°52.5 

180°55.2 

21°45.9 

138°31.9 

22°44.6 

355°32.3 

-22°21.7 

322°45.4 

-21°48.0 

Nunki 

Altair 

75°52.9 

62°04.0 

-26° 16.2 
8°55.2 

Mer.pass.:6:ll: 

v-0.8 dO.5 

m-3.8 

v0.8 d-0.3 ml.8 j 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 mO.l 

Peacock 

53°12.3 

-56°40.1 





















Deneb 

49°28.3 

45°20.8 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°57.8 

0 

267 u 55.0 

195 ,J 54.5 

21 u 46.4 

153°32.7 

22°44.4 

10 u 35.1 

-22 u 21.7 

337° 48.0 

-21°48.0 

Alnair 

27°38.4 

-46°51.8 

1 

282°57.5 

210°53.7 

21°46.9 

168°33.4 

22°44.1 

25°37.9 

-22°21.6 

352°50.7 

-21°48.1 

Fomalhaut 

15° 19.4 

-29°31.0 

2 

297°59.9 

225°52.9 

21°47.3 

183°34.2 

22°43.9 

40°40.7 

-22°21.6 

7°53.3 

-21°48.1 

Scheat 

13°49.4 

28°11.0 

3 

313°02.4 

240° 52.1 

21°47.8 

198°35.0 

22°43.6 

55°43.5 

-22°21.6 

22°56.0 

-21°48.1 

Markab 

13°34.2 

15° 18.4 

4 

328°04.8 

255°51.3 

21°48.3 

213°35.7 

22°43.3 

70°46.3 

-22°21.6 

37°58.6 

-21°48.1 

2019/6/1 

SHA 

Mer.pass 

5 

343°07.3 

270°50.5 

21°48.8 

228°36.5 

22°43.1 

85°49.1 

-22°21.6 

53°01.3 

-21°48.2 


290°34.9 

10:54 

6 

358°09.8 

285°49.8 

21°49.2 

243° 37.2 

22°42.8 

100°51.9 

-22°21.5 

68°03.9 

-21°48.2 

Mars 

246°59.7 

13:48 

7 

13°12.2 

300°49.0 

21°49.7 

258°38.0 

22°42.5 

115°54.7 

-22°21.5 

83°06.5 

-21°48.2 

J u piter 

102°24.0 

23:22 

8 

28° 14.7 

315°48.2 

21°50.1 

273°38.8 

22°42.3 

130°57.5 

-22°21.5 

98°09.2 

-21°48.2 

Saturn 

69°44.7 

01:37 

9 

43° 17.2 

330°47.4 

21°50.6 

288°39.5 

22°42.0 

146°00.3 

-22°21.5 

113°11.8 

-21°48.3 




10 

58° 19.6 

345° 46.6 

21°51.1 

303°40.3 

22°41.8 

161°03.1 

-22°21.4 

128° 14.5 

-21°48.3 

2019/6/1 

SHA 

Mer.pass 

11 

73°22.1 

0°45.8 

21°51.5 

318°41.0 

22°41.5 

176°05.9 

-22°21.4 

143° 17.1 

-21°48.3 

Venus 

289°17.3 

10:56 

12 

88°24.6 

15°45.0 

21°52.0 

333°41.8 

22°41.2 

191°08.7 

-22°21.4 

158° 19.7 

-21°48.3 

Mars 

246° 18.7 

13:46 

13 

103°27.0 

30°44.2 

21°52.4 

348°42.6 

22°41.0 

206°11.5 

-22°21.4 

173°22.4 

-21°48.4 

Jupiter 

102°32.1 

23:18 

14 

118°29.5 

45°43.5 

21°52.9 

3°43.3 

22°40.7 

221°14.3 

-22°21.4 

188° 25.0 

-21°48.4 

Saturn 

69°48.8 

01:33 

15 

133°31.9 

60°42.7 

21°53.4 

18°44.1 

22°40.4 

236°17.1 

-22°21.3 

203°27.7 

-21°48.4 

2019/6/2 

SHA 

Mer.pass 

16 

148°34.4 

75°41.9 

21°53.8 

33° 44.8 

22°40.2 

251°19.9 

-22°21.3 

218°30.3 

-21°48.5 

Venus 

287°59.5 

10:57 

17 

163°36.9 

90°41.1 

21°54.3 

48°45.6 

22°39.9 

266°22.7 

-22°21.3 

233°33.0 

-21°48.5 

Mars 

245° 37.7 

13:45 

18 

178°39.3 

105°40.3 

21°54.7 

63°46.4 

22°39.6 

281°25.5 

-22°21.3 

248° 35.6 

-21°48.5 

Jupiter 

102°40.1 

23:13 

19 

193°41.8 

120°39.5 

21°55.2 

78° 47.1 

22°39.4 

296°28.3 

-22°21.3 

263°38.2 

-21°48.5 

Saturn 

69°53.1 

01:29 

20 

208°44.3 

135°38.7 

21°55.6 

93°47.9 

22°39.1 

311°31.0 

-22°21.2 

278° 40.9 

-21°48.6 

1 Horizontal naralax 


21 

223°46.7 

150°37.9 

21°56.1 

108°48.6 

22°38.8 

326°33.8 

-22°21.2 

293° 43.5 

-21°48.6 


r 

Venus; 

0.1 

22 

238°49.2 

165° 37.1 

21°56.5 

123°49.4 

22°38.6 

341°36.6 

-22°21.2 

308° 46.2 

-21°48.6 


Mars: 

0.1 

23 

253°51.7 

180°36.3 

21°57.0 

138°50.2 

22°38.3 

356°39.4 

-22°21.2 

323° 48.8 

-21°48.6 




Mer.pass.:6:07: 

v-0.8 dO.5 

m-3.8 

v0.8 d-0.3 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 mO.l 
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2019 June 18 to Jun. 20 


GHA 

179°45.2 
194°45.1 
209°44.9 
224° 44.8 
239°44.7 
254°44.5 
269°44.4 
284°44.3 
299°44.1 
314°44.0 
329°43.9 
344°43.7 
359°43.6 
14°43.4 
29°43.3 
44°43.2 
59°43.0 
74°42.9 
89°42.8 
104°42.6 
119°42.5 
134°42.4 
149°42.2 
164°42.1 
SD .=15.7 

GHA 

179°42.0 
194°41.8 
209°41.7 
224° 41.6 
239°41.4 
254° 41.3 
269°41.2 
284°41.0 
299°40.9 
314°40.7 
329°40.6 
344° 40.5 
359°40.3 
14°40.2 
29°40.1 
44°39.9 
59°39.8 
74° 39.7 
89°39.5 
104°39.4 
119°39.3 
134°39.1 
149°39.0 
164°38.9 
SD.=15.7 

GHA 

179° 38.7 
194°38.6 
209°38.5 
224° 38.3 
239° 38.2 
254° 38.0 
269° 37.9 
284°37.8 
299°37.6 
314°37.5 
329°37.4 
344° 37.2 
359°37.1 
14°37.0 
29°36.8 
44°36.7 
59°36.6 
74° 36.4 
89°36.3 
104°36.1 
119°36.0 
134°35.9 
149°35.7 
164°35.6 
SD.=15.7 


Dec 

23° 23.4 
23°23.4 
23° 23.5 
23° 23.6 
23° 23.6 
23° 23.7 
23° 23.7 
23° 23.8 
23° 23.9 
23°23.9 
23° 24.0 
23° 24.0 
23° 24.1 
23° 24.1 
23° 24.2 
23° 24.2 
23° 24.3 
23° 24.3 
23° 24.4 
23° 24.4 
23° 24.5 
23° 24.5 
23° 24.6 
23° 24.6 
d=0.1 

Dec 

23° 24.7 
23° 24.7 
23° 24.8 
23° 24.8 
23° 24.9 
23° 24.9 
23° 24.9 
23° 25.0 
23° 25.0 
23°25.1 
23°25.1 
23°25.1 
23°25.2 
23° 25.2 
23° 25.2 
23° 25.3 
23° 25.3 
23° 25.4 
23° 25.4 
23° 25.4 
23° 25.4 
23°25.5 
23°25.5 
23° 25.5 
d=0.0 

Dec 

23° 25.6 
23° 25.6 
23° 25.6 
23°25.7 
23° 25.7 
23° 25.7 
23°25.7 
23° 25.8 
23° 25.8 
23° 25.8 
23° 25.8 
23° 25.8 
23° 25.9 
23° 25.9 
23° 25.9 
23° 25.9 
23°25.9 
23°26.0 
23°26.0 
23° 26.0 
23° 26.0 
23°26.0 
23° 26.0 
23° 26.0 
d=0.0 


GHA 

V 

Dec 

d 

HP 

351 u 29.8 

9.2 

-22 u 08.6 

-1.8 

55.9 

5°58.0 

9.2 

-22° 10.4 

-1.7 

55.9 

20°26.2 

9.2 

-22° 12.0 

-1.6 

55.9 

34° 54.5 

9.2 

-22° 13.6 

-1.5 

55.9 

49°22.7 

9.3 

-22° 15.0 

-1.4 

55.9 

63°51.0 

9.3 

-22° 16.3 

-1.2 

55.8 

78° 19.2 

9.3 

-22° 17.5 

-1.1 

55.8 

92°47.5 

9.3 

-22° 18.6 

-1.0 

55.8 

107° 15.8 

9.3 

-22° 19.5 

-0.9 

55.8 

121°44.2 

9.3 

-22°20.4 

-0.8 

55.7 

136° 12.5 

9.4 

-22°21.1 

-0.6 

55.7 

150°40.9 

9.4 

-22°21.7 

-0.5 

55.7 

165°09.3 

9.4 

-22°22.1 

-0.4 

55.7 

179°37.7 

9.4 

-22°22.5 

-0.3 

55.7 

194°06.2 

9.5 

-22°22.7 

-0.2 

55.6 

208° 34.7 

9.5 

-22°22.8 

-0.1 

55.6 

223°03.2 

9.5 

-22°22.8 

0.1 

55.6 

237°31.7 

9.5 

-22°22.7 

0.2 

55.6 

252°00.3 

9.6 

-22°22.5 

0.3 

55.6 

266° 28.8 

9.6 

-22°22.1 

0.4 

55.5 

280°57.5 

9.6 

-22°21.6 

0.5 

55.5 

295°26.1 

9.7 

-22°21.0 

0.6 

55.5 

309° 54.8 

9.7 

-22°20.3 

0.8 

55.5 

324° 23.5 

9.7 

-22°19.5 

0.9 

55.5 


Twilight 

Naut. Civil Sunrise Sunset 


Twilight 

Civil Naut. 


GHA 

V 

Dec 

d 

HP 

338°52.3 

9.8 

-22° 18.6 

1.0 

55.4 

353° 21.0 

9.8 

-22° 17.5 

1.1 

55.4 

7°49.9 

9.8 

-22° 16.3 

1.2 

55.4 

22° 18.7 

9.9 

-22° 15.1 

1.3 

55.4 

36°47.6 

9.9 

-22° 13.7 

1.5 

55.4 

51° 16.5 

9.9 

-22° 12.2 

1.6 

55.3 

65°45.5 

10.0 

-22° 10.5 

1.7 

55.3 

80° 14.5 

10.0 

-22°08.8 

1.8 

55.3 

94° 43.5 

10.1 

-22°07.0 

1.9 

55.3 

109° 12.6 

10.1 

-22°05.0 

2.0 

55.3 

123°41.8 

10.1 

-22°02.9 

2.1 

55.2 

138° 10.9 

10.2 

-22°00.7 

2.2 

55.2 

152°40.1 

10.2 

-21°58.5 

2.3 

55.2 

167° 09.4 

10.3 

-21°56.1 

2.5 

55.2 

181°38.7 

10.3 

-21°53.5 

2.6 

55.2 

196°08.0 

10.4 

-21°50.9 

2.7 

55.1 

210°37.4 

10.4 

-21°48.2 

2.8 

55.1 

225°06.9 

10.5 

-21°45.4 

2.9 

55.1 

239°36.4 

10.5 

-21°42.4 

3.0 

55.1 

254°05.9 

10.6 

-21°39.4 

3.1 

55.1 

268°35.5 

10.6 

-21°36.2 

3.2 

55.0 

283°05.1 

10.6 

-21°33.0 

3.3 

55.0 

297°34.8 

10.7 

-21°29.6 

3.4 

55.0 

312°04.5 

10.7 

-21°26.2 

3.5 

55.0 


GHA 

V 

Dec 

d 

HP 

326 u 34.3 

10.8 

-21 u 22.6 

3.6 

55.0 

341°04.1 

10.8 

-21° 18.9 

3.7 

55.0 

355°33.9 

10.9 

-21°15.1 

3.8 

54.9 

10°03.9 

10.9 

-21° 11.3 

3.9 

54.9 

24°33.8 

11.0 

-21°07.3 

4.0 

54.9 

39°03.9 

11.1 

-21°03.2 

4.1 

54.9 

53° 34.0 

11.1 

-20°59.0 

4.2 

54.9 

68 ° 04.1 

11.2 

-20°54.8 

4.3 

54.9 

82° 34.3 

11.2 

-20°50.4 

4.4 

54.8 

97°04.5 

11.3 

-20°45.9 

4.5 

54.8 

111°34.8 

11.3 

-20°41.4 

4.6 

54.8 

126°05.2 

11.4 

-20°36.7 

4.7 

54.8 

140°35.6 

11.4 

-20°31.9 

4.8 

54.8 

155°06.0 

11.5 

-20°27.1 

4.9 

54.8 

169°36.5 

11.5 

-20°22.1 

5.0 

54.7 

184°07.1 

11.6 

-20° 17.1 

5.1 

54.7 

198°37.7 

11.6 

-20° 12.0 

5.2 

54.7 

213°08.4 

11.7 

-20°06.8 

5.3 

54.7 

227° 39.1 

11.8 

-20°01.4 

5.4 

54.7 

242° 09.9 

11.8 

-19°56.0 

5.5 

54.7 

256°40.7 

11.9 

-19°50.5 

5.5 

54.7 

271°11.6 

11.9 

-19°44.9 

5.6 

54.6 

285°42.6 

12.0 

-19°39.3 

5.7 

54.6 

300° 13.6 

12.0 

-19°33.5 

5.8 

54.6 




01:31 

22:32 



— 

— 

02:09 

21:54 

— 

— 

— 

00:50 

02:36 

21:27 

23:13 

— 

— 

01:40 

02:56 

21:07 

22:22 

— 

— 

02:10 

03:13 

20:50 

21:53 

— 

00:46 

02:33 

03:27 

20:36 

21:30 

23:18 

01:32 

02:51 

03:39 

20:23 

21:12 

22:31 

02:00 

03:06 

03:50 

20:12 

20:57 

22:03 

02:46 

03:35 

04:13 

19:50 

20:27 

21:17 

03:16 

03:58 

04:31 

19:32 

20:05 

20:46 

03:40 

04:16 

04:46 

19:17 

19:46 

20:23 

03:58 

04:32 

04:59 

19:04 

19:31 

20:04 

04:27 

04:56 

05:21 

18:42 

19:06 

19:35 

04:50 

05:17 

05:40 

18:23 

18:46 

19:13 

05:09 

05:35 

05:58 

18:05 

18:28 

18:54 

05:26 

05:52 

06:15 

17:48 

18:10 

18:37 

05:42 

06:10 

06:34 

17:29 

17:53 

18:21 

05:59 

06:28 

06:55 

17:08 

17:34 

18:04 

06:07 

06:39 

07:07 

16:55 

17:24 

17:55 

06:17 

06:51 

07:21 

16:41 

17:12 

17:46 

06:27 

07:04 

07:38 

16:24 

16:58 

17:35 

06:39 

07:21 

07:59 

16:04 

16:42 

17:24 

06:44 

07:28 

08:09 

15:54 

16:35 

17:18 

06:50 

07:36 

08:20 

15:42 

16:26 

17:13 

06:56 

07:45 

08:33 

15:30 

16:17 

17:06 

07:03 

07:56 

08:48 

15:15 

16:07 

16:60 

07:10 

08:07 

09:05 

14:57 

15:55 

16:52 


Lat. 

Tue 

Moonrise 

Wed 

Thu 

Tue 

Moonset 

Wed 

Thu 

72 

— 


— 



— 

70 







68 



01:20 



03:23 

66 

23:56 


00:22 

02:10 

03:01 

04:20 

64 

23:14 

23:49 


02:50 

03:43 

04:53 

62 

22:46 

23:24 

23:49 

03:18 

04:11 

05:18 

60 

22:24 

23:04 

23:33 

03:40 

04:33 

05:37 

58 

22:06 

22:48 

23:19 

03:58 

04:50 

05:53 

56 

21:51 

22:34 

23:07 

04:12 

05:05 

06:06 

54 

21:38 

22:22 

22:57 

04:25 

05:18 

06:18 

52 

21:27 

22:12 

22:48 

04:36 

05:29 

06:29 

50 

21:17 

22:02 

22:40 

04:46 

05:39 

06:38 

45 

20:56 

21:43 

22:22 

05:07 

06:00 

06:57 

40 

20:39 

21:26 

22:08 

05:24 

06:17 

07:13 

35 

20:25 

21:13 

21:55 

05:39 

06:31 

07:26 

30 

20:12 

21:01 

21:45 

05:51 

06:44 

07:38 

20 

19:51 

20:41 

21:26 

06:12 

07:05 

07:57 

10 

19:32 

20:23 

21:10 

06:31 

07:23 

08:14 

0 

19:15 

20:06 

20:55 

06:48 

07:40 

08:30 

-10 

18:58 

19:50 

20:40 

07:05 

07:57 

08:46 

-20 

18:39 

19:32 

20:24 

07:24 

08:15 

09:03 

-30 

18:18 

19:12 

20:06 

07:45 

08:36 

09:22 

-35 

18:06 

18:60 

19:55 

07:57 

08:48 

09:34 

-40 

17:51 

18:46 

19:43 

08:11 

09:02 

09:47 

-45 

17:35 

18:30 

19:28 

08:28 

09:19 

10:02 

-50 

17:14 

18:09 

19:10 

08:49 

09:39 

10:20 

-52 

17:04 

17:60 

19:02 

08:59 

09:49 

10:29 

-54 

16:52 

17:49 

18:52 

09:10 

09:60 

10:39 

-56 

16:40 

17:37 

18:41 

09:23 

10:12 

10:50 

-58 

16:25 

17:23 

18:29 

09:38 

10:27 

11:03 

-60 

16:07 

17:06 

18:15 

09:55 

10:43 

11:18 




Sun 



Moon 


Day 

d 

O" 

LU 

of Time 

Mer. 

Mer.Pass. 

Age 


oo h 

12 h 

Pass 

Upper 

Lower 


18 

00:59 

01:06 

12:01 

00:35 

13:01 

15(99%) 

19 

01:12 

01:19 

12:01 

01:27 

13:53 

16(95%) 

20 

01:25 

01:32 

12:01 

02:18 

14:42 

17(90%) 











June 21, 22 ,23 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

268°54.1 

195°35.5 

21°57.4 

153°50.9 

22°38.0 

11°42.2 

- 22 ° 21.2 

338°51.5 

-21°48.7 

Alpheratz 

357°39.3 

29°11.6 

1 

283°56.6 

210°34.8 

21°57.9 

168°51.7 

22°37.8 

26°45.0 

- 22 ° 21.1 

353°54.1 

-21°48.7 

Ankaa 

353°11.7 

-42°11.9 

2 

298°59.1 

225°34.0 

21°58.3 

183°52.5 

22°37.5 

41°47.8 

- 22 ° 21.1 

8°56.7 

-21°48.7 

Schedar 

349°35.9 

56°38.2 

3 

314°01.5 

240°33.2 

21°58.7 

198°53.2 

22°37.2 

56°50.6 

- 22 ° 21.1 

23°59.4 

-21°48.7 

Diphda 

348°51.7 

-17°52.8 

4 

329°04.0 

255°32.4 

21°59.2 

213°54.0 

22°37.0 

71°53.4 

- 22 ° 21.1 

39°02.0 

-21°48.8 

Achernar 

335°24.0 

-57°08.2 

5 

344°06.4 

270°31.6 

21°59.6 

228°54.7 

22°36.7 

86°56.2 

- 22 ° 21.1 

54° 04.7 

-21°48.8 

Hamal 

327°56.3 

23°33.0 

6 

359°08.9 

285°30.8 

22 ° 00.1 

243°55.5 

22°36.4 

101°59.0 

- 22 ° 21.0 

69°07.3 

-21°48.8 

Polaris 

316°18.9 

89°20.4 

7 

14° 11.4 

300°30.0 

22°00.5 

258°56.3 

22°36.2 

117°01.8 

- 22 ° 21.0 

84° 10.0 

-21°48.8 

Akamar 

315°15.5 

-40° 13.6 

8 

29°13.8 

315°29.2 

22 ° 01.0 

273°57.0 

22°35.9 

132°04.6 

- 22 ° 21.0 

99° 12.6 

-21°48.9 

Menkar 

314°11.0 

4°09.8 

9 

44° 16.3 

330°28.4 

22°01.4 

288°57.8 

22°35.6 

147°07.4 

- 22 ° 21.0 

114°15.2 

-21°48.9 

Mirfak 

308°34.9 

49°55.5 

10 

59° 18.8 

345°27.6 

22 ° 01.8 

303°58.6 

22°35.4 

162° 10.2 

-22°20.9 

129° 17.9 

-21°48.9 

Aldebaran 

290°45.0 

16°32.7 

11 

74°21.2 

0°26.8 

22°02.3 

318°59.3 

22°35.1 

177° 13.0 

-22°20.9 

144°20.5 

-21°48.9 

Rigel 

281°08.4 

- 8 ° 10.9 

12 

89°23.7 

15°26.0 

22°02.7 

334°00.1 

22°34.8 

192° 15.8 

-22°20.9 

159°23.2 

-21°49.0 

Capella 

280°28.9 

46°00.9 

13 

104°26.2 

30°25.2 

22°03.1 

349° 00.8 

22°34.5 

207° 18.6 

-22°20.9 

174°25.8 

-21°49.0 

Bellatrix 

278°27.9 

6°21.9 

14 

119°28.6 

45°24.4 

22°03.6 

4°01.6 

22°34.3 

222°21.4 

-22°20.9 

189°28.5 

-21°49.0 

Elnath 

278°07.8 

28°37.3 

15 

134°31.1 

60°23.6 

22°04.0 

19°02.4 

22°34.0 

237° 24.2 

- 22 ° 20.8 

204°31.1 

-21°49.1 

Alnilam 

275°42.6 

-1°11.5 

16 

149° 33.6 

75°22.8 

22°04.4 

34°03.1 

22°33.7 

252°27.0 

- 22 ° 20.8 

219°33.8 

-21°49.1 

Betelgeuse 

270°57.2 

7°24.5 

17 

164° 36.0 

90°22.0 

22°04.8 

49°03.9 

22°33.5 

267°29.8 

- 22 ° 20.8 

234° 36.4 

-21°49.1 

Canopus 

263°54.9 

-52°42.5 

18 

179°38.5 

105°21.2 

22°05.3 

64°04.7 

22°33.2 

282°32.5 

- 22 ° 20.8 

249°39.0 

-21°49.1 

Sirius 

258°30.4 

-16°44.5 

19 

194°40.9 

120°20.4 

22°05.7 

79°05.4 

22°32.9 

297°35.3 

- 22 ° 20.8 

264°41.7 

-21°49.2 

Adara 

255°09.7 

-29°00.1 

20 

209°43.4 

135°19.6 

22°06.1 

94°06.2 

22°32.6 

312°38.1 

-22°20.7 

279°44.3 

-21°49.2 

Procyon 

244°55.7 

5°10.6 

21 

224°45.9 

150°18.8 

22°06.5 

109°07.0 

22°32.4 

327°40.9 

-22°20.7 

294°47.0 

-21°49.2 

Pollux 

243°23.0 

27°58.7 

22 

239°48.3 

165° 18.0 

22°07.0 

124°07.7 

22°32.1 

342°43.7 

-22°20.7 

309°49.6 

-21°49.2 

Avior 

234° 16.9 

-59°34.5 

23 

254°50.8 

180° 17.2 

22°07.4 

139°08.5 

22°31.8 

357°46.5 

-22°20.7 

324° 52.3 

-21°49.3 

Suhail 

222°49.7 

-43°30.8 

Mer. 

pass.:6:03: 

v-0.8 dO.4 m-3.8 

v0.8 d-0.3 ml .8 

v2.8 dO.O m-2.5 

v2.6 d-0.0 mO.l 

Miaplacidus 

221°39.5 

-69°48.1 


Alphard 

217°52.3 

-8°44.6 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 


°OQ 1 

0 

269 u 53.3 

195° 16.4 

22 u 07.8 

154 u 09.3 

22 u 31.5 

12°49.3 

-22 u 20.7 

339° 54.9 

-21 u 49.3 

uuDne 

±yo ‘tO.O 

i onOon a 

oi oy.± 

i a ono o 

1 

284°55.7 

210°15.6 

22°08.2 

169° 10.0 

22°31.3 

27°52.1 

- 22 ° 20.6 

354° 57.6 

-21°49.3 

Denebola 

182 29.4 

14 28.U 

2 

299°58.2 

225° 14.8 

22°08.7 

184° 10.8 

22°31.0 

42° 54.9 

- 22 ° 20.6 

10 ° 00.2 

-21°49.3 

Gienah 

175°48.0 

1 700 0/1 C. 

-17°39.0 

3 

315°00.7 

240° 14.0 

22°09.1 

199°11.6 

22°30.7 

57°57.7 

- 22 ° 20.6 

25°02.8 

-21°49.4 

Acrux 

1/3 U4.6 

-63° 12.6 

4 

330°03.1 

255°13.2 

22°09.5 

214° 12.3 

22°30.4 

73°00.5 

- 22 ° 20.6 

40°05.5 

-21°49.4 

Gacrux 

171°56.2 

-57° 13.5 

5 

345°05.6 

270° 12.4 

22°09.9 

229°13.1 

22°30.2 

88°03.3 

- 22 ° 20.6 

55°08.1 

-21°49.4 

Alioth 

166° 17.0 

55°51.7 

6 

0°08.1 

285°11.6 

22°10.3 

244° 13.8 

22°29.9 

103°06.1 

-22°20.5 

70° 10.8 

-21°49.4 

Spica 

158°26.8 

-11°15.7 

/inOio a 

7 

15°10.5 

300° 10.8 

22° 10.7 

259° 14.6 

22°29.6 

118°08.9 

-22°20.5 

85° 13.4 

-21°49.5 

Alcaid 

152°55.4 

49 13.4 

8 

30° 13.0 

315°10.0 

22 ° 11.1 

274° 15.4 

22°29.3 

133°11.7 

-22°20.5 

100 ° 16.1 

-21°49.5 

Hadar 

148°41.7 

1 A O O OO IT 

-60° 28.1 
ocO07o 

9 

45° 15.4 

330°09.2 

22 ° 11.6 

289°16.1 

22°29.1 

148° 14.4 

-22°20.5 

115°18.7 

-21°49.5 

Menkent 

148 02.5 

-36 27.9 

10 

60° 17.9 

345°08.4 

22 ° 12.0 

304° 16.9 

22°28.8 

163° 17.2 

-22°20.4 

130°21.4 

-21°49.5 

Arcturus 

145°51.6 

19°05.4 

11 

75°20.4 

0°07.6 

22°12.4 

319° 17.7 

22°28.5 

178°20.0 

-22°20.4 

145°24.0 

-21°49.6 

Rigil Kent. 

139°45.7 

-60°55.0 

12 

90°22.8 

15°06.8 

22 ° 12.8 

334° 18.4 

22°28.2 

193°22.8 

-22°20.4 

160°26.7 

-21°49.6 

Zubenelg. 

137°00.6 

-16°07.2 

13 

105°25.3 

30°06.0 

22°13.2 

349° 19.2 

22°28.0 

208° 25.6 

-22°20.4 

175°29.3 

-21°49.6 

Kochab 

137°19.3 

i o“7 n 

74°04.9 

ACO OO O 

14 

120°27.8 

45°05.2 

22°13.6 

4°20.0 

22°27.7 

223° 28.4 

-22°20.4 

190°31.9 

-21°49.7 

Alphecca 

126 07.2 

iiaOOO O 

26 39.2 

acOao a 

15 

135°30.2 

60°04.4 

22° 14.0 

19°20.7 

22°27.4 

238°31.2 

-22°20.3 

205° 34.6 

-21°49.7 

Antares 

112 2U.9 

-26 28.4 

16 

150°32.7 

75°03.6 

22° 14.4 

34°21.5 

22°27.1 

253° 34.0 

-22°20.3 

220° 37.2 

-21°49.7 

Atria 

107° 18.4 

1 OO O 0“7 C 

-69°03.6 

1 C O A A O 

17 

165°35.2 

90°02.7 

22° 14.8 

49°22.3 

22°26.8 

268° 36.8 

-22°20.3 

235°39.9 

-21°49.7 

Sa bi k 

102 0 1.0 

-15 44.8 

07O O o 

18 

180°37.6 

105°01.9 

22°15.2 

64°23.0 

22°26.6 

283°39.6 

-22°20.3 

250°42.5 

-21°49.8 

Shaula 

96° 15.9 

r\ O AO o 

-37 06.9 

ioo oo o 

19 

195°40.1 

120 ° 01.1 

22°15.6 

79°23.8 

22°26.3 

298°42.4 

-22°20.3 

265°45.2 

-21°49.8 

Rasalhague 

96 02.3 

AAO a o 7 

12 32.9 

ri O OO o 

20 

210°42.5 

135°00.3 

22 ° 16.0 

94°24.6 

22°26.0 

313°45.2 

- 22 ° 20.2 

280°47.8 

-21°49.8 

Eta min 

90 43./ 

51 29.3 

21 

225°45.0 

149°59.5 

22° 16.4 

109°25.3 

22°25.7 

328° 48.0 

- 22 ° 20.2 

295°50.5 

-21°49.8 

Kaus Aust. 

83°37.9 

OAOo c o 

-34°22.3 

ooo A O 1 

22 

240°47.5 

164°58.7 

22 ° 16.8 

124°26.1 

22°25.4 

343° 50.7 

- 22 ° 20.2 

310°53.1 

-21°49.9 

Vega 

80 35.8 

38 48.1 

23 

255°49.9 

179°57.9 

22° 17.2 

139°26.9 

22°25.2 

358°53.5 

- 22 ° 20.2 

325°55.8 

-21°49.9 

Nunki 

Altair 

75°52.9 

62°04.0 

-26° 16.2 
8°55.2 

Mer. 

pass.:5:59: 

v-0.8 dO.4 m-3.8 

v0.8 d-0.3 ml .8 

v2.8 dO.O m-2.5 

v2.6 d-0.0 mO.l 

Peacock 

53°12.3 

-56°40.1 





















Deneb 

49°28.3 

45°20.9 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°57.8 

0 

270°52.4 

194“57.1 

22 u 17.6 

154 u 27.7 

22 u 24.9 

13 u 56.3 

- 22 u 20.2 

340 u 58.4 

-21°49.9 

Alnair 

27°38.4 

-46°51.8 

1 

285°54.9 

209°56.3 

22 ° 18.0 

169°28.4 

22°24.6 

28°59.1 

- 22 ° 20.1 

356°01.1 

-21°49.9 

Fomalhaut 

15° 19.4 

-29°31.0 

2 

300°57.3 

224°55.5 

22° 18.4 

184°29.2 

22°24.3 

44°01.9 

- 22 ° 20.1 

11°03.7 

-21°50.0 

Scheat 

13°49.3 

28°11.1 

3 

315°59.8 

239°54.7 

22 ° 18.8 

199°30.0 

22°24.0 

59°04.7 

- 22 ° 20.1 

26°06.3 

-21°50.0 

Markab 

13°34.2 

15° 18.4 

4 

331°02.3 

254°53.8 

22° 19.2 

214°30.7 

22°23.8 

74°07.5 

- 22 ° 20.1 

41°09.0 

-21°50.0 

2019/6/2 

SHA 

Mer.pass 

5 

346°04.7 

269°53.0 

22° 19.5 

229°31.5 

22°23.5 

89° 10.3 

- 22 ° 20.1 

56° 11.6 

-21°50.0 


286°41.4 

10:58 

6 

1°07.2 

284°52.2 

22° 19.9 

244°32.3 

22°23.2 

104° 13.1 

- 22 ° 20.0 

71°14.3 

-21°50.1 

Mars 

244°56.8 

13:44 

7 

16°09.7 

299°51.4 

22°20.3 

259°33.0 

22°22.9 

119°15.9 

- 22 ° 20.0 

86 ° 16.9 

-21°50.1 

J u piter 

102°48.1 

23:09 

8 

31°12.1 

314°50.6 

22°20.7 

274°33.8 

22 ° 22.6 

134° 18.6 

- 22 ° 20.0 

101°19.6 

-21°50.1 

Saturn 

69°57.3 

01:24 

9 

46° 14.6 

329°49.8 

22 ° 21.1 

289°34.6 

22°22.3 

149°21.4 

- 22 ° 20.0 

116°22.2 

-21°50.2 




10 

61°17.0 

344° 49.0 

22°21.5 

304°35.3 

22 ° 22.1 

164° 24.2 

-22°19.9 

131°24.9 

-21°50.2 

2019/6/2 

SHA 

Mer.pass 

11 

76° 19.5 

359°48.2 

22°21.9 

319°36.1 

22 ° 21.8 

179°27.0 

-22°19.9 

146°27.5 

-21°50.2 

Venus 

285°23.2 

10:59 

12 

91°22.0 

14°47.3 

22 ° 22.2 

334°36.9 

22°21.5 

194° 29.8 

-22°19.9 

161°30.2 

-21°50.2 

Mars 

244° 16.0 

13:43 

13 

106° 24.4 

29°46.5 

22 ° 22.6 

349°37.6 

22 ° 21.2 

209° 32.6 

-22°19.9 

176°32.8 

-21°50.3 

Jupiter 

102°56.0 

23:04 

14 

121°26.9 

44° 45.7 

22°23.0 

4°38.4 

22°20.9 

224°35.4 

-22°19.9 

191°35.5 

-21°50.3 

Saturn 

70°01.6 

01:20 

15 

136°29.4 

59°44.9 

22°23.4 

19°39.2 

22 ° 20.6 

239°38.2 

-22°19.8 

206°38.1 

-21°50.3 

2019/6/2 

SHA 

Mer.pass 

16 

151°31.8 

74° 44.1 

22°23.8 

34°40.0 

22°20.4 

254°41.0 

-22°19.8 

221°40.8 

-21°50.3 

Venus 

284° 04.7 

11:01 

17 

166°34.3 

89°43.3 

22°24.1 

49°40.7 

22 ° 20.1 

269°43.8 

-22°19.8 

236°43.4 

-21°50.4 

Mars 

243°35.2 

13:41 

18 

181°36.8 

104° 42.5 

22°24.5 

64°41.5 

22°19.8 

284°46.5 

-22°19.8 

251°46.1 

-21°50.4 

Jupiter 

103°03.9 

22:60 

19 

196°39.2 

119°41.6 

22°24.9 

79°42.3 

22°19.5 

299°49.3 

-22°19.8 

266°48.7 

-21°50.4 

Saturn 

70°06.0 

01:16 

20 

211°41.7 

134°40.8 

22°25.3 

94°43.0 

22°19.2 

314°52.1 

-22°19.7 

281°51.3 

-21°50.4 

1 Horizontal naralax 


21 

226°44.2 

149°40.0 

22°25.6 

109°43.8 

22°18.9 

329° 54.9 

-22°19.7 

296°54.0 

-21°50.5 


r 

Venus; 

0.1 

22 

241°46.6 

164°39.2 

22°26.0 

124°44.6 

22°18.6 

344° 57.7 

-22°19.7 

311°56.6 

-21°50.5 


Mars: 

0.1 

23 

256°49.1 

179°38.4 

22°26.4 

139°45.4 

22°18.3 

0°00.5 

-22°19.7 

326°59.3 

-21°50.5 




Mer. 

pass.:5:55: 

v-0.8 dO.4 m-3.8 

v0.8 d-0.3 ml .8 

v2.8 dO.O m-2.5 

v2.6 d-0.0 mO.l 
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2019 June 21 to Jun. 23 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

179 u 35.5 

23°26.0 

314° 44.7 

12.1 

-19°27.7 

5.9 

54.6 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194°35.3 

23°26.1 

329° 15.8 

12.1 

-19°21.7 

6.0 

54.6 

72 







2 

209°35.2 

23°26.1 

343°47.0 

12.2 

-19°15.7 

6.1 

54.6 

70 







3 

224° 35.1 

23°26.1 

358° 18.2 

12.3 

-19°09.6 

6.1 

54.6 

68 







4 

239°34.9 

23°26.1 

12°49.5 

12.3 

-19°03.4 

6.2 

54.5 

66 







5 

254°34.8 

23°26.1 

27° 20.8 

12.4 

-18°57.1 

6.3 

54.5 

64 



01:31 

22:32 



6 

269°34.7 

23°26.1 

41°52.2 

12.4 

-18°50.8 

6.4 

54.5 

62 



02:10 

21:54 



7 

284°34.5 

23°26.1 

56°23.7 

12.5 

-18°44.3 

6.5 

54.5 

60 


00:49 

02:36 

21:28 

23:14 


8 

299°34.4 

23°26.1 

70° 55.2 

12.5 

-18°37.8 

6.6 

54.5 

58 


01:41 

02:57 

21:07 

22:23 


9 

314°34.3 

23°26.1 

85°26.8 

12.6 

-18°31.2 

6.6 

54.5 

56 


02:11 

03:13 

20:50 

21:53 


10 

329° 34.1 

23°26.1 

99°58.4 

12.7 

-18°24.5 

6.7 

54.5 

54 

00:45 

02:33 

03:28 

20:36 

21:31 

23:18 

11 

344° 34.0 

23°26.1 

114°30.1 

12.7 

-18°17.8 

6.8 

54.5 

52 

01:33 

02:51 

03:40 

20:24 

21:13 

22:31 

12 

359°33.8 

23°26.1 

129°01.8 

12.8 

-18°10.9 

6.9 

54.5 

50 

02:00 

03:06 

03:51 

20:13 

20:58 

22:03 

13 

14°33.7 

23°26.1 

143°33.6 

12.8 

-18°04.0 

7.0 

54.4 

45 

02:46 

03:36 

04:13 

19:50 

20:28 

21:18 

14 

29°33.6 

23°26.1 

158°05.4 

12.9 

-17°57.0 

7.0 

54.4 

40 

03:17 

03:59 

04:32 

19:32 

20:05 

20:47 

15 

44°33.4 

23°26.1 

172°37.3 

12.9 

-17°50.0 

7.1 

54.4 

35 

03:40 

04:17 

04:47 

19:17 

19:47 

20:24 

16 

59°33.3 

23°26.1 

187° 09.3 

13.0 

-17°42.8 

7.2 

54.4 

30 

03:59 

04:32 

04:60 

19:04 

19:32 

20:05 

17 

74°33.2 

23°26.1 

201°41.3 

13.0 

-17°35.6 

7.3 

54.4 

20 

04:28 

04:57 

05:22 

18:42 

19:07 

19:36 

18 

89°33.0 

23°26.1 

216° 13.4 

13.1 

-17°28.3 

7.3 

54.4 

10 

04:51 

05:18 

05:41 

18:23 

18:46 

19:13 

19 

104°32.9 

23°26.1 

230° 45.5 

13.1 

-17°20.9 

7.4 

54.4 

0 

05:10 

05:36 

05:58 

18:06 

18:28 

18:54 

20 

119°32.8 

23°26.1 

245° 17.7 

13.2 

-17° 13.5 

7.5 

54.4 

-10 

05:27 

05:53 

06:16 

17:48 

18:11 

18:37 

21 

134°32.6 

23°26.1 

259° 49.9 

13.3 

-17°06.0 

7.5 

54.4 

-20 

05:43 

06:10 

06:34 

17:30 

17:54 

18:21 

22 

149°32.5 

23°26.1 

274° 22.2 

13.3 

-16°58.4 

7.6 

54.4 

-30 

05:59 

06:29 

06:56 

17:08 

17:35 

18:05 

23 

164°32.4 

23°26.1 

288°54.5 

13.4 

-16°50.7 

7.7 

54.3 

-35 

06:08 

06:40 

07:08 

16:56 

17:24 

17:56 


SD.—15.7 

Q- 

II 

O 

b 

S.D. —14.9 

-40 

06:17 

06:52 

07:22 

16:42 

17:12 

17:46 


-45 

06:28 

07:05 

07:39 

16:25 

16:59 

17:36 


GHA 


GHA 



d 

HP 

-50 

06:40 

07:21 

07:60 

16:04 

16:43 

17:24 
















0 

179°32.2 

23°26.1 

303° 26.9 

13.4 

-16°43.0 

7.8 

54.3 








1 

194°32.1 

23°26.1 

317° 59.3 

13.5 

-16°35.2 

7.8 

54.3 

-54 

06:51 

07:37 

08:21 

15:43 

16:27 

17:13 

2 

209°32.0 

23°26.1 

332°31.8 

13.5 

-16°27.3 

7.9 

54.3 

-56 

06:57 

07:46 

08:34 

15:30 

16:18 

17:07 

3 

224°31.8 

23°26.1 

347° 04.4 

13.6 

-16°19.4 

8.0 

54.3 

-58 

07:04 

07:56 

08:48 

15:16 

16:08 

17:00 

4 

239°31.7 

23°26.1 

1°37.0 

13.6 

-16°11.4 

8.0 

54.3 

-60 

07:11 

08:08 

09:06 

14:58 

15:56 

16:53 

5 

254°31.5 

23°26.1 

16°09.6 

13.7 

-16°03.3 

8.1 

54.3 








6 

269°31.4 

23°26.1 

30°42.3 

13.7 

-15°55.2 

8.2 

54.3 



Moonrise 



Moonset 


7 

284°31.3 

23°26.1 

45° 15.0 

13.8 

-15°47.0 

8.2 

54.3 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

299°31.1 

23°26.0 

59° 47.8 

13.8 

-15°38.8 

8.3 

54.3 

72 


02:14 

01:36 


05:48 

07:57 

9 

314°31.0 

23°26.0 

74° 20.7 

13.9 

-15°30.4 

8.4 

54.3 

70 

02:04 

01:29 

01:12 

04:21 

06:31 

08:20 

10 

329° 30.9 

23°26.0 

88°53.6 

13.9 

-15°22.0 

8.4 

54.3 

68 

01:07 

00:60 

00:54 

05:17 

07:00 

08:37 

11 

344° 30.7 

23°26.0 

103° 26.5 

14.0 

-15°13.6 

8.5 

54.3 

66 

00:33 

00:37 

00:39 

05:50 

07:21 

08:51 

12 

359°30.6 

23°26.0 

117° 59.5 

14.0 

-15°05.1 

8.5 

54.3 

64 

00:08 

00:19 

00:26 

06:14 

07:38 

09:02 

13 

14°30.5 

23°26.0 

132°32.5 

14.1 

-14°56.5 

8.6 

54.2 

62 


00:05 

00:16 

06:33 

07:52 

09:12 

14 

29°30.3 

23°26.0 

147° 05.6 

14.1 

-14°47.9 

8.7 

54.2 

60 

23:52 


00:07 

06:49 

08:04 

09:20 

15 

44°30.2 

23°25.9 

161°38.7 

14.2 

-14°39.2 

8.7 

54.2 

58 

23:42 

23:59 


07:02 

08:14 

09:27 

16 

59°30.1 

23°25.9 

176° 11.9 

14.2 

-14°30.4 

8.8 

54.2 

56 

23:32 

23:52 


07:13 

08:23 

09:33 

17 

74°29.9 

23°25.9 

190°45.1 

14.2 

-14°21.6 

8.8 

54.2 

54 

23:24 

23:46 


07:23 

08:31 

09:39 

18 

89°29.8 

23°25.9 

205° 18.4 

14.3 

-14°12.8 

8.9 

54.2 

52 

23:17 

23:40 


07:32 

08:38 

09:44 

19 

104°29.7 

23°25.9 

219°51.7 

14.3 

-14°03.8 

9.0 

54.2 

50 

23:10 

23:35 

23:57 

07:40 

08:44 

09:49 

20 

119°29.5 

23°25.9 

234°25.1 

14.4 

-13°54.8 

9.0 

54.2 

45 

22:55 

23:24 

23:49 

07:57 

08:58 

09:58 

21 

134°29.4 

23°25.8 

248°58.5 

14.4 

-13°45.8 

9.1 

54.2 

40 

22:43 

23:15 

23:43 

08:10 

09:09 

10:07 

22 

149°29.3 

23°25.8 

263°31.9 

14.5 

-13°36.7 

9.1 

54.2 

35 

22:33 

23:07 

23:38 

08:22 

09:18 

10:14 

23 

164°29.1 

23°25.8 

278°05.4 

14.5 

-13°27.6 

9.2 

54.2 

30 

22:24 

22:60 

23:33 

08:32 

09:26 

10:20 


SD. —15.7 

Q_ 

II 

o 

b 

S.D. —14.8 

20 

22:09 

22:48 

23:24 

08:49 

09:40 

10:30 


10 

21:55 

22:37 

23:17 

09:04 

09:53 

10:39 


GHA 


GHA 



d 

HP 























0 

179 u 29.0 

23°25.8 

292°38.9 

14.5 

-13°18.4 

9.2 

54.2 

-20 

21:16 

22:06 

22:56 

09:47 

10:28 

11:05 

1 

194° 28.9 

23° 25.7 

307° 12.5 

14.6 

-13 09.1 

9.3 

54.2 








2 

209°28.7 

23°25.7 

321°46.1 

14.6 

-12°59.8 

9.3 

54.2 

-30 

21:00 

21:54 

22:47 

10:04 

10:42 

11:16 

3 

224°28.6 

23°25.7 

336° 19.7 

14.7 

-12°50.5 

9.4 

54.2 

-35 

20:51 

21:47 

22:42 

10:14 

10:49 

11:22 









-40 

20:41 

21:39 

22:36 

10:25 


11:28 

4 

5 

239°28.4 

254°28.3 

23°25.7 

23°25.6 

350° 53.4 
5°27.1 

14.7 

14.7 

-12°41.1 

-12°31.6 

9.4 

9.5 

54.2 

54.2 

-45 

-50 

20:28 

20:13 

21:29 

21:18 

22:30 

22:22 

10:38 

10:54 

11:09 

11:22 

11:36 

11:45 


269 r 28.2 

23°25.6 

20°00.9 

14.8 

-12°22.1 

9.5 

54.2 








7 

284° 28.0 

23°25.6 

34°34.7 

14.8 

-12°12.5 

9.6 

54.2 

-52 

20:06 

21:12 

22:18 

11:01 

11:28 

11:49 

8 

299°27.9 

23°25.6 

49° 08.5 

14.9 

-12°02.9 

9.6 

54.2 

-54 

19:58 

21:06 

22:14 

11:10 

11:34 

11:54 

9 

314°27.8 

23°25.5 

63°42.4 

14.9 

-11°53.3 

9.7 

54.2 

-56 

-58 

19:50 

19:40 

20:60 

20:52 

22:10 

22:05 

11:19 

11:29 

11:41 

11:49 

11:59 

12:05 

10 

329° 27.6 

23° 25.5 

78° 16.3 

14.9 

-11' 43.6 

9.7 

54.2 








11 

344° 27.5 

23°25.5 

92°50.2 

15.0 

-11°33.8 

9.8 

54.2 

-60 

19:28 

20:44 

21:59 

11:41 

11:59 

12:11 

12 

359°27.4 

23°25.4 

107°24.2 

15.0 

-11°24.0 

9.8 

54.2 








13 

14°27.2 

23°25.4 

121°58.2 

15.0 

-11°14.2 

9.9 

54.2 



Sun 



Moon 


14 

29°27.1 

23°25.4 

136°32.3 

15.1 

-11°04.3 

9.9 

54.2 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

44°27.0 

23°25.3 

151°06.3 

15.1 

-10°54.4 

10.0 

54.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°26.8 

23°25.3 

165°40.4 

15.1 

-10°44.4 

10.0 

54.2 

21 

01:38 

01:45 

12:01 

03:07 

15:30 

18(84%) 

17 

74°26.7 

23°25.3 

180° 14.6 

15.1 

-10°34.4 

10.0 

54.2 

22 

01:51 

01:58 

12:01 

03:53 

16:15 

19(76%) 

18 

89°26.6 

23°25.2 

194°48.7 

15.2 

-10°24.3 

10.1 

54.2 

23 

02:04 

02:11 

12:02 

04:37 

16:59 

20 (68%) 

19 

104°26.4 

23°25.2 

209° 22.9 

15.2 

-10°14.2 

10.1 

54.2 








20 

119°26.3 

23°25.2 

223°57.1 

15.2 

-10°04.1 

10.2 

54.2 








21 

134°26.2 

23°25.1 

238°31.4 

15.3 

-9°53.9 

10.2 

54.2 








22 

149°26.0 

23°25.1 

253°05.7 

15.3 

-9°43.7 

10.2 

54.2 








23 

164°25.9 

23°25.0 

267°40.0 

15.3 

-9°33.4 

10.3 

54.2 









SD.—15.7 

Q- 

II 

O 

b 

S.D.—14.8 
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June 24, 25 ,26 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter Saturn Stars 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

271°51.5 

194° 37.6 

22°26.7 

154°46.1 

22° 18.1 

15°03.3 

-22° 19.7 

342°01.9 

-21°50.6 

Alpheratz 

357°39.3 

29°11.6 

1 

286°54.0 

209° 36.7 

22°27.1 

169°46.9 

22° 17.8 

30°06.1 

-22°19.6 

357°04.6 

-21°50.6 

Ankaa 

353°11.7 

-42°11.9 

2 

301°56.5 

224°35.9 

22°27.5 

184°47.7 

22° 17.5 

45°08.8 

-22° 19.6 

12°07.2 

-21°50.6 

Schedar 

349°35.9 

56°38.2 

3 

316°58.9 

239°35.1 

22°27.8 

199°48.4 

22° 17.2 

60°11.6 

-22° 19.6 

27°09.9 

-21°50.6 

Diphda 

348°51.7 

-17°52.8 

4 

332°01.4 

254° 34.3 

22°28.2 

214°49.2 

22° 16.9 

75° 14.4 

-22° 19.6 

42° 12.5 

-21°50.7 

Achernar 

335°24.0 

-57°08.1 

5 

347°03.9 

269°33.5 

22°28.6 

229°50.0 

22° 16.6 

90°17.2 

-22° 19.6 

57°15.2 

-21°50.7 

Hamal 

327°56.3 

23°33.0 

6 

2°06.3 

284°32.6 

22°28.9 

244°50.8 

22° 16.3 

105°20.0 

-22° 19.5 

72° 17.8 

-21°50.7 

Polaris 

316°17.8 

89°20.4 

7 

17°08.8 

299°31.8 

22°29.3 

259°51.5 

22° 16.0 

120°22.8 

-22°19.5 

87°20.5 

-21°50.7 

Akamar 

315°15.5 

-40° 13.6 

8 

32°11.3 

314°31.0 

22°29.6 

274°52.3 

22° 15.7 

135°25.6 

-22°19.5 

102°23.1 

-21°50.8 

Menkar 

314°11.0 

4°09.8 

9 

47° 13.7 

329°30.2 

22°30.0 

289°53.1 

22° 15.5 

150°28.4 

-22° 19.5 

117°25.8 

-21°50.8 

Mirfak 

308°34.9 

49°55.5 

10 

62°16.2 

344° 29.4 

22°30.4 

304°53.8 

22° 15.2 

165°31.1 

-22° 19.4 

132°28.4 

-21°50.8 

Aldebaran 

290°45.0 

16°32.7 

11 

77°18.6 

359°28.5 

22°30.7 

319°54.6 

22° 14.9 

180°33.9 

-22° 19.4 

147°31.1 

-21°50.8 

Rigel 

281°08.4 

-8°10.9 

12 

92°21.1 

14° 27.7 

22°31.1 

334°55.4 

22° 14.6 

195°36.7 

-22° 19.4 

162°33.7 

-21°50.9 

Capella 

280°28.9 

46°00.9 

13 

107°23.6 

29°26.9 

22°31.4 

349°56.2 

22° 14.3 

210°39.5 

-22° 19.4 

177°36.4 

-21°50.9 

Bellatrix 

278°27.9 

6°21.9 

14 

122°26.0 

44° 26.1 

22°31.8 

4°56.9 

22° 14.0 

225°42.3 

-22° 19.4 

192°39.0 

-21°50.9 

Elnath 

278°07.8 

28°37.3 

15 

137°28.5 

59°25.3 

22°32.1 

19°57.7 

22° 13.7 

240°45.1 

-22°19.3 

207°41.7 

-21°50.9 

Alnilam 

275°42.5 

-1°11.5 

16 

152°31.0 

74° 24.4 

22°32.5 

34°58.5 

22° 13.4 

255°47.9 

-22° 19.3 

222°44.3 

-21°51.0 

Betelgeuse 

270°57.2 

7°24.5 

17 

167°33.4 

89°23.6 

22°32.8 

49°59.3 

22° 13.1 

270°50.6 

-22° 19.3 

237°47.0 

-21°51.0 

Canopus 

263°54.9 

-52°42.5 

18 

182°35.9 

104°22.8 

22°33.2 

65°00.0 

22° 12.8 

285°53.4 

-22°19.3 

252°49.6 

-21°51.0 

Sirius 

258°30.4 

-16°44.5 

19 

197°38.4 

119°22.0 

22°33.5 

80°00.8 

22° 12.5 

300°56.2 

-22° 19.3 

267°52.3 

-21°51.1 

Adara 

255°09.7 

-29°00.0 

20 

212°40.8 

134°21.1 

22°33.9 

95°01.6 

22° 12.3 

315°59.0 

-22°19.2 

282°54.9 

-21°51.1 

Procyon 

244°55.7 

5°10.6 

21 

227°43.3 

149° 20.3 

22°34.2 

110°02.3 

22° 12.0 

331°01.8 

-22°19.2 

297°57.6 

-21°51.1 

Pollux 

243°23.0 

27°58.7 

22 

242°45.8 

164° 19.5 

22°34.6 

125°03.1 

22° 11.7 

346° 04.6 

-22° 19.2 

313°00.2 

-21°51.1 

Avior 

234° 16.9 

-59°34.5 

23 

257°48.2 

179° 18.7 

22°34.9 

140°03.9 

22°11.4 

1°07.4 

-22°19.2 

328°02.9 

-21°51.2 

Suhail 

222°49.8 

-43° 30.8 

Mer.pass.:5:51: 

v-0.8 dO.4 

m-3.8 

v0.8 d-0.3 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 mO.l 

Miaplacidus 

221°39.6 

-69°48.0 


Alphard 

217°52.3 

-8°44.6 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 


fil ° OQ 1 

0 

272 u 50.7 

194 u 17.8 

22 u 35.3 

155 u 04.7 

22 u 11.1 

16 u 10.1 

-22 u 19.2 

343 u 05.5 

-21 u 51.2 

uuDne 

±yo ‘to.y 

ionOon a 

oi oy.± 

i a o no o 

1 

287°53.1 

209° 17.0 

22°35.6 

170°05.4 

22° 10.8 

31°12.9 

-22°19.1 

358°08.2 

-21°51.2 

Denebola 

182 2y.4 

14 28.U 

2 

302°55.6 

224° 16.2 

22°35.9 

185°06.2 

22° 10.5 

46°15.7 

-22°19.1 

13°10.8 

-21°51.2 

Gienah 

175°48.0 

1 700 0/1 ~7 

-17°39.0 

3 

317°58.1 

239° 15.4 

22°36.3 

200°07.0 

22° 10.2 

61°18.5 

-22°19.1 

28° 13.5 

-21°51.3 

Acrux 

1(5 U4./ 

-63° 12.6 

4 

333°00.5 

254° 14.5 

22°36.6 

215°07.8 

22°09.9 

76°21.3 

-22°19.1 

43°16.1 

-21°51.3 

Gacrux 

171°56.3 

-57° 13.5 

5 

348°03.0 

269° 13.7 

22°36.9 

230°08.5 

22°09.6 

91°24.1 

-22°19.1 

58°18.8 

-21°51.3 

Alioth 

166° 17.0 

55°51.7 

6 

3°05.5 

284° 12.9 

22°37.3 

245°09.3 

22°09.3 

106°26.9 

-22° 19.0 

73°21.4 

-21°51.3 

Spica 

158°26.8 

-11°15.7 

/inOin a 

7 

18°07.9 

299° 12.1 

22°37.6 

260° 10.1 

22°09.0 

121°29.6 

-22° 19.0 

88°24.1 

-21°51.4 

Alcaid 

152°55.4 

49 13.4 

8 

33°10.4 

314° 11.2 

22°37.9 

275° 10.9 

22°08.7 

136°32.4 

-22° 19.0 

103°26.7 

-21°51.4 

Hadar 

148°41.7 

i a o O no it 

-60° 28.1 
ncOn7o 

9 

48°12.9 

329° 10.4 

22°38.3 

290°11.6 

22°08.4 

151°35.2 

-22° 19.0 

118°29.4 

-21°51.4 

Menkent 

148 02.5 

-36 27.9 

10 

63°15.3 

344° 09.6 

22°38.6 

305° 12.4 

22°08.1 

166°38.0 

-22° 18.9 

133°32.0 

-21°51.5 

Arcturus 

145°51.6 

19°05.4 

11 

78°17.8 

359°08.7 

22°38.9 

320° 13.2 

22°07.8 

181°40.8 

-22° 18.9 

148°34.7 

-21°51.5 

Rigil Kent. 

139°45.7 

-60°55.0 

12 

93°20.2 

14°07.9 

22°39.3 

335° 14.0 

22°07.5 

196°43.6 

-22°18.9 

163°37.3 

-21°51.5 

Zubenelg. 

137°00.6 

-16°07.2 

13 

108°22.7 

29°07.1 

22°39.6 

350° 14.7 

22°07.2 

211°46.3 

-22° 18.9 

178°40.0 

-21°51.5 

Kochab 

137°19.3 

1 0“7 O 

74°04.9 

14 

123°25.2 

44° 06.3 

22°39.9 

5°15.5 

22°06.9 

226°49.1 

-22° 18.9 

193°42.6 

-21°51.6 

Alphecca 

126 07.2 

iinOon o 

26 39.2 

ncOno a 

15 

138°27.6 

59°05.4 

22°40.2 

20° 16.3 

22°06.6 

241°51.9 

-22° 18.8 

208°45.3 

-21°51.6 

Antares 

112 2U.9 

-26 28.4 

16 

153°30.1 

74° 04.6 

22°40.6 

35°17.1 

22°06.3 

256°54.7 

-22° 18.8 

223°47.9 

-21°51.6 

Atria 

107° 18.4 

i nno o“7 it 

-69°03.7 

1 C O A A O 

17 

168°32.6 

89°03.8 

22°40.9 

50° 17.9 

22°06.0 

271°57.5 

-22° 18.8 

238°50.6 

-21°51.6 

Sa bi k 

102 0 l.O 

-15 44.8 

07 Oo r o 

18 

183°35.0 

104°02.9 

22°41.2 

65° 18.6 

22°05.7 

287°00.3 

-22° 18.8 

253°53.2 

-21°51.7 

Shaula 

96° 15.9 

r\ o no o 

-37 06.9 

inOono 

19 

198°37.5 

119°02.1 

22°41.5 

80° 19.4 

22°05.4 

302°03.0 

-22° 18.8 

268°55.9 

-21°51.7 

Rasalhague 

96 02.3 

nnO a o 7 

12 32.9 

o nn o 

20 

213°40.0 

134°01.3 

22°41.9 

95°20.2 

22°05.1 

317°05.8 

-22° 18.7 

283°58.5 

-21°51.7 

Eta min 

90 4 5.1 

51 29.3 

21 

228°42.4 

149°00.5 

22°42.2 

110°21.0 

22°04.8 

332°08.6 

-22° 18.7 

299°01.2 

-21°51.7 

Kaus Aust. 

83°37.9 

ooo o c o 

-34°22.3 

ooo A O 1 

22 

243°44.9 

163°59.6 

22°42.5 

125°21.7 

22° 04.5 

347°11.4 

-22° 18.7 

314°03.8 

-21°51.8 

Vega 

80 35.8 

38 48.1 

23 

258°47.4 

178°58.8 

22°42.8 

140°22.5 

22° 04.2 

2°14.2 

-22° 18.7 

329°06.5 

-21°51.8 

Nunki 

Altair 

75°52.9 

62°04.0 

-26° 16.2 
8°55.2 

Mer.pass.:5:47: 

v-0.8 dO.3 

m-3.8 

v0.8 d-0.3 ml.8 j 

v2.8 dO.O 

m-2.5 

v2.6 d-0.0 mO.l 

Peacock 

53°12.3 

-56°40.1 





















Deneb 

49°28.3 

45°20.9 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°57.8 

0 

273 u 49.8 

193“58.0 

22 u 43.1 

155°23.3 

22 u 03.9 

17°16.9 

-22° 18.7 

344 u 09.1 

-21 u 51.8 

Alnair 

27°38.3 

-46°51.8 

1 

288°52.3 

208°57.1 

22°43.4 

170°24.1 

22°03.6 

32°19.7 

-22° 18.6 

359°11.8 

-21°51.9 

Fomalhaut 

15° 19.4 

-29°31.0 

2 

303°54.7 

223°56.3 

22°43.8 

185°24.8 

22°03.3 

47°22.5 

-22° 18.6 

14° 14.4 

-21°51.9 

Scheat 

13°49.3 

28°11.1 

3 

318°57.2 

238°55.5 

22°44.1 

200°25.6 

22°03.0 

62°25.3 

-22° 18.6 

29°17.1 

-21°51.9 

Markab 

13°34.2 

15°18.5 

4 

333°59.7 

253°54.6 

22°44.4 

215°26.4 

22°02.7 

77°28.1 

-22° 18.6 

44° 19.7 

-21°51.9 

2019/6/2 

SHA 

Mer.pass 

5 

349° 02.1 

268°53.8 

22°44.7 

230°27.2 

22°02.4 

92°30.8 

-22° 18.6 

59°22.4 

-21°52.0 


282°46.0 

11:02 

6 

4°04.6 

283°53.0 

22°45.0 

245°28.0 

22°02.1 

107°33.6 

-22° 18.5 

74°25.0 

-21°52.0 

Mars 

242°54.6 

13:40 

7 

19°07.1 

298°52.1 

22°45.3 

260°28.7 

22°01.8 

122°36.4 

-22° 18.5 

89°27.7 

-21°52.0 

J u piter 

103°11.7 

22:56 

8 

34°09.5 

313°51.3 

22°45.6 

275°29.5 

22°01.5 

137°39.2 

-22° 18.5 

104°30.3 

-21°52.0 

Saturn 

70° 10.4 

01:12 

9 

49°12.0 

328°50.5 

22°45.9 

290°30.3 

22°01.2 

152°42.0 

-22°18.5 

119°33.0 

-21°52.1 




10 

64°14.5 

343°49.6 

22°46.2 

305°31.1 

22°00.9 

167°44.7 

-22° 18.5 

134°35.6 

-21°52.1 

2019/6/2 

SHA 

Mer.pass 

11 

79°16.9 

358°48.8 

22°46.5 

320°31.8 

22°00.6 

182°47.5 

-22° 18.4 

149°38.3 

-21°52.1 

Venus 

281°27.2 

11:03 

12 

94°19.4 

13°47.9 

22°46.8 

335°32.6 

22°00.3 

197°50.3 

-22° 18.4 

164°40.9 

-21°52.1 

Mars 

242° 14.0 

13:39 

13 

109°21.9 

28°47.1 

22°47.1 

350°33.4 

21°60.0 

212°53.1 

-22° 18.4 

179°43.6 

-21°52.2 

Jupiter 

103°19.5 

22:51 

14 

124°24.3 

43°46.3 

22°47.4 

5°34.2 

21°59.7 

227°55.9 

-22° 18.4 

194°46.2 

-21°52.2 

Saturn 

70° 14.8 

01:07 

15 

139°26.8 

58°45.4 

22°47.7 

20°35.0 

21°59.4 

242°58.6 

-22° 18.4 

209°48.9 

-21°52.2 

2019/6/2 

SHA 

Mer.pass 

16 

154°29.2 

73°44.6 

22°48.0 

35°35.7 

21°59.1 

258°01.4 

-22° 18.3 

224°51.5 

-21°52.3 

Venus 

280°08.1 

11:05 

17 

169°31.7 

88°43.8 

22°48.3 

50°36.5 

21°58.8 

273°04.2 

-22°18.3 

239°54.2 

-21°52.3 

Mars 

241°33.5 

13:38 

18 

184°34.2 

103°42.9 

22°48.6 

65°37.3 

21°58.5 

288°07.0 

-22° 18.3 

254°56.9 

-21°52.3 

Jupiter 

103°27.1 

22:47 

19 

199°36.6 

118°42.1 

22°48.9 

80°38.1 

21°58.2 

303°09.8 

-22°18.3 

269°59.5 

-21°52.3 

Saturn 

70° 19.3 

01:03 

20 

214°39.1 

133°41.3 

22°49.2 

95°38.9 

21°57.9 

318°12.5 

-22° 18.2 

285°02.2 

-21°52.4 

i Horizontal naralax 


21 

229°41.6 

148°40.4 

22°49.5 

110°39.6 

21°57.5 

333°15.3 

-22° 18.2 

300°04.8 

-21°52.4 


r 

Venus; 

0.1 

22 

244°44.0 

163°39.6 

22°49.8 

125°40.4 

21°57.2 

348°18.1 

-22°18.2 

315°07.5 

-21°52.4 


Mars: 

0.1 

23 

259°46.5 

178°38.7 

22°50.1 

140°41.2 

21°56.9 

3°20.9 

-22° 18.2 

330° 10.1 

-21°52.4 




Mer.pass.:5:43: 

v-0.8 dO.3 

m-3.8 

v0.8 d-0.3 ml.8 | 

v2.8 dO.O 

m-2.5 

v2.7 d-0.0 mO.l 
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2019 June 24 to Jun. 26 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

179°25.8 

23° 25.0 

282° 14.3 

15.3 

-9°23.1 

10.3 

54.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194°25.6 

23°25.0 

296°48.6 

15.4 

-9° 12.8 

10.4 

54.2 

72 







2 

209°25.5 

23°24.9 

311°23.0 

15.4 

-9°02.4 

10.4 

54.2 

70 







3 

224°25.4 

23°24.9 

325°57.4 

15.4 

-8°52.0 

10.4 

54.3 

68 







4 

239°25.2 

23°24.8 

340°31.8 

15.4 

-8°41.5 

10.5 

54.3 

66 







5 

254°25.1 

23°24.8 

355°06.2 

15.4 

-8°31.0 

10.5 

54.3 

64 



01:33 

22:32 



6 

269°25.0 

23°24.8 

9°40.7 

15.5 

-8°20.5 

10.5 

54.3 

62 



02:11 

21:54 



7 

284°24.8 

23°24.7 

24° 15.2 

15.5 

-8° 10.0 

10.6 

54.3 

60 


00:52 

02:37 

21:28 

23:13 


8 

299°24.7 

23°24.7 

38°49.7 

15.5 

-7°59.4 

10.6 

54.3 

58 


01:42 

02:58 

21:07 

22:23 


9 

314°24.5 

23°24.6 

53°24.2 

15.5 

-7°48.7 

10.6 

54.3 

56 


02:12 

03:14 

20:51 

21:53 


10 

329°24.4 

23°24.6 

67°58.7 

15.5 

-7°38.1 

10.7 

54.3 

54 

00:47 

02:34 

03:29 

20:36 

21:31 

23:17 

11 

344°24.3 

23°24.5 

82°33.3 

15.6 

-7° 27.4 

10.7 

54.3 

52 

01:34 

02:52 

03:41 

20:24 

21:13 

22:31 

12 

359°24.1 

23°24.5 

97°07.8 

15.6 

-7° 16.7 

10.7 

54.3 

50 

02:02 

03:07 

03:52 

20:13 

20:58 

22:03 

13 

14°24.0 

23°24.4 

111°42.4 

15.6 

-7°05.9 

10.8 

54.3 

45 

02:47 

03:37 

04:14 

19:51 

20:28 

21:18 

14 

29°23.9 

23°24.4 

126° 17.0 

15.6 

-6°55.1 

10.8 

54.3 

40 

03:18 

03:59 

04:32 

19:33 

20:06 

20:47 

15 

44°23.7 

23°24.3 

140°51.6 

15.6 

-6°44.3 

10.8 

54.3 

35 

03:41 

04:18 

04:47 

19:18 

19:48 

20:24 

16 

59°23.6 

23°24.3 

155°26.2 

15.6 

-6°33.5 

10.9 

54.3 

30 

03:60 

04:33 

05:00 

19:05 

19:32 

20:06 

17 

74°23.5 

23°24.2 

170°00.9 

15.6 

-6°22.6 

10.9 

54.4 

20 

04:29 

04:58 

05:22 

18:43 

19:07 

19:37 

18 

89°23.3 

23°24.2 

184°35.5 

15.6 

-6° 11.7 

10.9 

54.4 

10 

04:51 

05:18 

05:41 

18:24 

18:47 

19:14 

19 

104°23.2 

23°24.1 

199°10.1 

15.7 

-6°00.8 

10.9 

54.4 

0 

05:10 

05:36 

05:59 

18:06 

18:29 

18:55 

20 

119°23.1 

23°24.1 

213°44.8 

15.7 

-5°49.8 

11.0 

54.4 

-10 

05:27 

05:54 

06:16 

17:49 

18:12 

18:38 

21 

134°22.9 

23°24.0 

228° 19.5 

15.7 

-5°38.8 

11.0 

54.4 

-20 

05:43 

06:11 

06:35 

17:30 

17:54 

18:22 

22 

149°22.8 

23°24.0 

242° 54.1 

15.7 

-5°27.8 

11.0 

54.4 

-30 

05:60 

06:30 

06:56 

17:09 

17:36 

18:05 

23 

164°22.7 

23°23.9 

257°28.8 

15.7 

-5° 16.8 

11.0 

54.4 

-35 

06:09 

06:40 

07:08 

16:57 

17:25 

17:57 


SD.—15.7 

Q- 

II 

6 

b 

S.D. —14.8 

-40 

06:18 

06:52 

07:23 

16:43 

17:13 

17:47 


-45 

06:28 

07:06 

07:39 

16:26 

16:60 

17:37 


GHA 


GHA 



d 

HP 

-50 

06:40 

07:22 

08:00 

16:05 

16:44 

17:25 
















0 

179°22.5 

23°23.8 

272°03.5 

15.7 

-5°05.7 

11.1 

54.4 








1 

194°22.4 

23°23.8 

286°38.2 

15.7 

-4° 54.6 

11.1 

54.4 

-54 

06:51 

07:37 

08:21 

15:44 

16:28 

17:14 

2 

209°22.3 

23°23.7 

301°12.9 

15.7 

-4° 43.5 

11.1 

54.5 

-56 

06:57 

07:46 

08:34 

15:31 

16:19 

17:08 

3 

224°22.1 

23°23.7 

315°47.6 

15.7 

-4°32.4 

11.1 

54.5 

-58 

07:04 

07:57 

08:49 

15:17 

16:09 

17:01 

4 

239°22.0 

23°23.6 

330°22.3 

15.7 

-4°21.2 

11.2 

54.5 

-60 

07:11 

08:08 

09:06 

14:59 

15:57 

16:54 

5 

254°21.9 

23°23.5 

344° 57.0 

15.7 

-4° 10.1 

11.2 

54.5 








6 

269°21.7 

23°23.5 

359°31.7 

15.7 

-3°58.9 

11.2 

54.5 



Moonrise 



Moonset 


7 

284°21.6 

23°23.4 

14°06.4 

15.7 

-3°47.7 

11.2 

54.5 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

299°21.5 

23°23.4 

28°41.1 

15.7 

-3°36.4 

11.2 

54.5 

72 

01:14 

00:56 

00:40 

09:49 

11:34 

13:18 

9 

314°21.3 

23°23.3 

43° 15.7 

15.7 

-3°25.2 

11.3 

54.5 

70 

00:60 

00:49 

00:39 

10:01 

11:38 

13:16 

10 

329°21.2 

23°23.2 

57°50.4 

15.7 

-3° 13.9 

11.3 

54.6 

68 

00:49 

00:44 

00:39 

10:10 

11:42 

13:13 

11 

344°21.1 

23°23.2 

72°25.1 

15.7 

-3°02.6 

11.3 

54.6 

66 

00:39 

00:39 

00:38 

10:18 

11:45 

13:12 

12 

359°20.9 

23°23.1 

86°59.8 

15.7 

-2°51.3 

11.3 

54.6 

64 

00:31 

00:35 

00:38 

10:25 

11:47 

13:10 

13 

14°20.8 

23°23.0 

101°34.5 

15.7 

-2°39.9 

11.3 

54.6 

62 

00:24 

00:31 

00:38 

10:30 

11:49 

13:09 

14 

29°20.7 

23°23.0 

116°09.1 

15.7 

-2°28.6 

11.4 

54.6 

60 

00:18 

00:28 

00:37 

10:35 

11:51 

13:07 

15 

44°20.5 

23°22.9 

130°43.8 

15.7 

-2° 17.2 

11.4 

54.6 

58 

00:13 

00:25 

00:37 

10:40 

11:53 

13:06 

16 

59°20.4 

23°22.8 

145° 18.4 

15.6 

-2°05.8 

11.4 

54.7 

56 

00:09 

00:23 

00:37 

10:44 

11:54 

13:06 

17 

74°20.3 

23°22.8 

159°53.1 

15.6 

-1°54.4 

11.4 

54.7 

54 

00:04 

00:21 

00:37 

10:47 

11:55 

13:05 

18 

89°20.2 

23°22.7 

174°27.7 

15.6 

-1°43.0 

11.4 

54.7 

52 

00:01 

00:19 

00:36 

10:50 

11:57 

13:04 

19 

104°20.0 

23°22.6 

189°02.3 

15.6 

-1°31.6 

11.4 

54.7 

50 


00:17 

00:36 

10:53 

11:58 

13:03 

20 

119°19.9 

23°22.5 

203°36.9 

15.6 

-1°20.2 

11.4 

54.7 

45 


00:13 

00:36 

10:59 

12:00 

13:02 

21 

134° 19.8 

23°22.5 

218°11.5 

15.6 

-1°08.7 

11.5 

54.7 

40 


00:10 

00:35 

11:04 

12:02 

13:00 

22 

149° 19.6 

23°22.4 

232°46.1 

15.6 

-0°57.2 

11.5 

54.8 

35 


00:07 

00:35 

11:09 

12:04 

12:59 

23 

164° 19.5 

23°22.3 

247°20.6 

15.5 

-0°45.8 

11.5 

54.8 

30 


00:04 

00:35 

11:12 

12:05 

12:58 


SD.—15.7 

Q_ 

II 

o 

S.D. —14.8 

20 

23:60 


00:34 

11:19 

12:08 

12:57 


10 

23:56 


00:34 

11:25 

12:10 

12:55 

Wed 

GHA 


GHA 



d 

HP 























0 

179“ 19.4 

23“22.3 

261“55.2 

15.5 

-0“34.3 

11.5 

54.8 

-20 

23:44 


00:33 

11:41 

12:16 

12:51 

1 

194°19.2 

23°22.2 

276° 29.7 

15.5 

-0°22.8 

11.5 

54.8 








2 

209°19.1 

23°22.1 

291°04.2 

15.5 

-0° 11.3 

11.5 

54.8 

-30 

23:40 


00:33 

11:48 

12:19 

12:49 

3 

224° 19.0 

23°22.0 

305°38.7 

15.5 

0°00.2 

11.5 

54.9 

-35 

23:37 


00:32 

11:51 

12:20 

12:48 

4 

239° 18.8 

23°21.9 

320° 13.1 

15.5 

0° 11.8 

11.5 

54.9 

-45 

23:31 


UU. 

00:32 

12:00 

12:23 

12:46 

5 

254°18.7 

23°21.9 

334°47.6 

15.4 

0°23.3 

11.5 

54.9 

-50 

2326 


0032 

1206 

12-25 

12:44 

6 

269°18.6 

23°21.8 

349°22.0 

15.4 

0°34.8 

11.5 

54.9 








7 

284° 18.4 

23°21.7 

3°56.4 

15.4 

0°46.4 

11.5 

54.9 

-52 

23:25 


00:31 

12:09 

12:26 

12:44 

8 

299° 18.3 

23°21.6 

18°30.7 

15.4 

0°57.9 

11.6 

55.0 

-54 

23:22 


00:31 

12:11 

12:27 

12:43 

9 

314°18.2 

23°21.6 

33° 05.1 

15.3 

1°09.5 

11.6 

55.0 

-58 

23:18 


uvTTjl 

00:31 

12:18 

12:30 

12:41 

10 

329° 18.0 

23°21.5 

47°39.4 

15.3 

1°21.1 

11.6 

55.0 








11 

344° 17.9 

23°21.4 

62° 13.7 

15.3 

1°32.6 

11.6 

55.0 

-60 

23:15 


00:31 

12:22 

12:31 

12:40 

12 

359° 17.8 

23°21.3 

76°48.0 

15.2 

1°44.2 

11.6 

55.0 








13 

14° 17.6 

23°21.2 

91°22.2 

15.2 

1°55.8 

11.6 

55.1 



Sun 



Moon 


14 

29°17.5 

23°21.1 

105°56.4 

15.2 

2°07.3 

11.6 

55.1 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

44° 17.4 

23°21.1 

120°30.6 

15.2 

2° 18.9 

11.6 

55.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°17.2 

23°21.0 

135°04.7 

15.1 

2°30.5 

11.6 

55.1 

24 

02:17 

02:23 

12:02 

05:20 

17:41 

21(59%) 

17 

74° 17.1 

23°20.9 

149°38.8 

15.1 

2°42.1 

11.6 

55.2 

25 

02:30 

02:36 

12:02 

06:01 

18:22 

22(49%) 

18 

89° 17.0 

23°20.8 

164° 12.9 

15.1 

2°53.6 

11.6 

55.2 

26 

02:43 

02:49 

12:02 

06:43 

19:05 

23(40%) 

19 

104° 16.9 

23°20.7 

178°46.9 

15.0 

3°05.2 

11.6 

55.2 








20 

119°16.7 

23°20.6 

193°20.9 

15.0 

3° 16.8 

11.6 

55.2 








21 

134° 16.6 

23°20.5 

207°54.9 

14.9 

3°28.3 

11.6 

55.2 








22 

149° 16.5 

23°20.4 

222°28.8 

14.9 

3°39.9 

11.6 

55.3 








23 

164°16.3 

23°20.4 

237°02.7 

14.9 

3°51.5 

11.6 

55.3 









SD.—15.7 

Q- 

II 

O 

S.D. = 14.9 
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June 27, 28 ,29 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

274°49.0 

193°37.9 

22°50.3 

155°42.0 

21°56.6 

18°23.7 

- 22 ° 18.2 

345° 12.8 

-21°52.5 

Alpheratz 

357°39.2 

29°11.6 

1 

289°51.4 

208°37.1 

22°50.6 

170°42.8 

21°56.3 

33°26.4 

-22°18.1 

0°15.4 

-21°52.5 

Ankaa 

353°11.6 

-42°11.9 

2 

304°53.9 

223°36.2 

22°50.9 

185°43.5 

21°56.0 

48°29.2 

-22°18.1 

15°18.1 

-21°52.5 

Schedar 

349° 35.9 

56°38.3 

3 

319°56.3 

238°35.4 

22°51.2 

200°44.3 

21°55.7 

63°32.0 

-22°18.1 

30°20.7 

-21°52.6 

Diphda 

348°51.7 

-17°52.8 

4 

334°58.8 

253°34.5 

22°51.5 

215°45.1 

21°55.4 

78°34.8 

-22°18.1 

45°23.4 

-21°52.6 

Achernar 

335°23.9 

-57°08.1 

5 

350°01.3 

268°33.7 

22°51.8 

230°45.9 

21°55.1 

93°37.5 

-22°18.1 

60°26.0 

-21°52.6 

Hamal 

327°56.3 

23°33.0 

6 

5°03.7 

283°32.9 

22°52.1 

245°46.7 

21°54.8 

108°40.3 

- 22 ° 18.0 

75°28.7 

-21°52.6 

Polaris 

316°16.6 

89°20.4 

7 

20°06.2 

298°32.0 

22°52.3 

260°47.5 

21°54.5 

123°43.1 

- 22 ° 18.0 

90°31.3 

-21°52.7 

Akamar 

315°15.5 

-40° 13.6 

8 

35°08.7 

313°31.2 

22°52.6 

275°48.2 

21°54.2 

138°45.9 

- 22 ° 18.0 

105°34.0 

-21°52.7 

Menkar 

314°11.0 

4°09.8 

9 

50°11.1 

328°30.3 

22°52.9 

290°49.0 

21°53.8 

153°48.6 

- 22 ° 18.0 

120°36.6 

-21°52.7 

Mirfak 

308° 34.8 

49°55.5 

10 

65°13.6 

343°29.5 

22°53.2 

305°49.8 

21°53.5 

168°51.4 

- 22 ° 18.0 

135°39.3 

-21°52.7 

Aldebaran 

290°45.0 

16°32.7 

11 

80°16.1 

358°28.7 

22°53.4 

320°50.6 

21°53.2 

183°54.2 

-22° 17.9 

150°41.9 

-21°52.8 

Rigel 

281°08.4 

-8°10.9 

12 

95°18.5 

13°27.8 

22°53.7 

335°51.4 

21°52.9 

198°57.0 

-22° 17.9 

165°44.6 

-21°52.8 

Capella 

280°28.9 

46°00.9 

13 

110 ° 21.0 

28°27.0 

22°54.0 

350°52.1 

21°52.6 

213°59.8 

-22° 17.9 

180°47.3 

-21°52.8 

Bellatrix 

278°27.9 

6°21.9 

14 

125°23.5 

43°26.1 

22°54.3 

5°52.9 

21°52.3 

229°02.5 

-22° 17.9 

195°49.9 

-21°52.8 

Elnath 

278°07.8 

28°37.3 

15 

140°25.9 

58°25.3 

22°54.5 

20°53.7 

21°52.0 

244° 05.3 

-22° 17.9 

210°52.6 

-21°52.9 

Alnilam 

275°42.5 

-1°11.5 

16 

155°28.4 

73°24.4 

22°54.8 

35°54.5 

21°51.7 

259°08.1 

-22° 17.8 

225°55.2 

-21°52.9 

Betelgeuse 

270°57.2 

7°24.5 

17 

170°30.8 

88°23.6 

22°55.1 

50°55.3 

21°51.4 

274° 10.9 

-22° 17.8 

240°57.9 

-21°52.9 

Canopus 

263° 54.9 

-52°42.5 

18 

185°33.3 

103°22.8 

22°55.3 

65°56.1 

21°51.0 

289° 13.6 

-22° 17.8 

256°00.5 

-21°53.0 

Sirius 

258°30.4 

-16°44.5 

19 

200°35.8 

118°21.9 

22°55.6 

80°56.8 

21°50.7 

304° 16.4 

-22° 17.8 

271°03.2 

-21°53.0 

Adara 

255°09.7 

-29°00.0 

20 

215°38.2 

133°21.1 

22°55.9 

95°57.6 

21°50.4 

319°19.2 

-22° 17.8 

286°05.8 

-21°53.0 

Procyon 

244° 55.7 

5°10.6 

21 

230°40.7 

148°20.2 

22°56.1 

110°58.4 

21°50.1 

334° 22.0 

-22° 17.7 

301°08.5 

-21°53.0 

Pollux 

243° 23.0 

27°58.7 

22 

245°43.2 

163° 19.4 

22°56.4 

125°59.2 

21°49.8 

349° 24.7 

-22° 17.7 

316°11.1 

-21°53.1 

Avior 

234° 17.0 

-59°34.5 

23 

260°45.6 

178° 18.5 

22°56.7 

140°60.0 

21°49.5 

4°27.5 

-22° 17.7 

331°13.8 

-21°53.1 

Suhail 

222°49.8 

-43° 30.8 

Mer. 

pass.:5:39: 

v-0.8 dO.3 m-3.8 

v0.8 d-0.3 ml .8 | 

v2.8 dO.O m-2.4 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.6 

-69°48.0 


Alphard 

217°52.3 

-8°44.6 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT 11 hho 


C1°OQ 1 

0 

275 u 48.1 

193 u 17.7 

22 u 56.9 

156 u 00.8 

21 u 49.2 

19 u 30.3 

-22° 17.7 

346 u 16.4 

-21 u 53.1 

uuDne 

±yo ‘fo.y 

ionOon a 

oi oy.± 

1 a o no o 

1 

290°50.6 

208° 16.9 

22°57.2 

171°01.5 

21°48.8 

34°33.1 

-22° 17.7 

1°19.1 

-21°53.1 

Denebola 

182 29.4 

14 28.0 

2 

305°53.0 

223° 16.0 

22°57.4 

186°02.3 

21°48.5 

49°35.8 

-22° 17.6 

16°21.7 

-21°53.2 

Gienah 

175°48.0 

1 700 0/1 ~7 

-17°39.0 

3 

320°55.5 

238° 15.2 

22°57.7 

201°03.1 

21°48.2 

64°38.6 

-22° 17.6 

31°24.4 

-21°53.2 

Acrux 

1/3 04./ 

-63° 12.6 

4 

335°58.0 

253° 14.3 

22°58.0 

216°03.9 

21°47.9 

79°41.4 

-22° 17.6 

46°27.1 

-21°53.2 

Gacrux 

171°56.3 

-57° 13.5 

5 

351°00.4 

268° 13.5 

22°58.2 

231°04.7 

21°47.6 

94°44.1 

-22° 17.6 

61°29.7 

-21°53.2 

Alioth 

166° 17.0 

55°51.7 

6 

6°02.9 

283° 12.6 

22°58.5 

246° 05.5 

21°47.3 

109°46.9 

-22° 17.6 

76°32.4 

-21°53.3 

Spica 

158°26.8 

-11°15.7 

/inOin a 

7 

21°05.3 

298°11.8 

22°58.7 

261°06.2 

21°47.0 

124°49.7 

-22° 17.5 

91°35.0 

-21°53.3 

Alcaid 

152°55.4 

49 13.4 

8 

36°07.8 

313°10.9 

22°59.0 

276° 07.0 

21°46.6 

139°52.5 

-22° 17.5 

106°37.7 

-21°53.3 

Hadar 

148°41.7 

i a o O no it 

-60° 28.1 
nr O 0“7 O 

9 

51° 10.3 

328° 10.1 

22°59.2 

291°07.8 

21°46.3 

154°55.2 

-22° 17.5 

121°40.3 

-21°53.4 

Menkent 

148 02.5 

-36 27.9 

10 

66 ° 12.7 

343°09.2 

22°59.5 

306°08.6 

21°46.0 

169°58.0 

-22° 17.5 

136°43.0 

-21°53.4 

Arcturus 

145°51.7 

19°05.4 

11 

81° 15.2 

358°08.4 

22°59.7 

321°09.4 

21°45.7 

185°00.8 

-22° 17.5 

151°45.6 

-21°53.4 

Rigil Kent. 

139°45.7 

-60°55.0 

12 

96° 17.7 

13°07.5 

22°60.0 

336° 10.2 

21°45.4 

200°03.6 

-22° 17.4 

166°48.3 

-21°53.4 

Zubenelg. 

137°00.6 

-16°07.2 

13 

111 ° 20.1 

28°06.7 

23°00.2 

351° 11.0 

21°45.0 

215°06.3 

-22° 17.4 

181°50.9 

-21°53.5 

Kochab 

137°19.3 

1 OCO 0“7 O 

74°04.9 

14 

126°22.6 

43°05.8 

23°00.4 

6 ° 11.7 

21°44.7 

230°09.1 

-22° 17.4 

196°53.6 

-21°53.5 

Alphecca 

126 07.3 

iinOono 

26 39.2 

ncOno a 

15 

141°25.1 

58°05.0 

23°00.7 

21° 12.5 

21°44.4 

245°11.9 

-22° 17.4 

211°56.3 

-21°53.5 

Antares 

112 20.9 

-26 28.4 

16 

156°27.5 

73° 04.1 

23°00.9 

36° 13.3 

21°44.1 

260° 14.6 

-22° 17.4 

226°58.9 

-21°53.5 

Atria 

107° 18.4 

i nno o“7 it 

-69°03.7 

1 C O A A O 

17 

171°30.0 

88°03.3 

23°01.2 

51° 14.1 

21°43.8 

275° 17.4 

-22° 17.3 

242°01.6 

-21°53.6 

Sa bi k 

102 0/.5 

-15 44.8 

07 O a fz 

18 

186°32.4 

103°02.4 

23°01.4 

66 ° 14.9 

21°43.5 

290°20.2 

-22° 17.3 

257°04.2 

-21°53.6 

Shaula 

96° 15.9 

r\ o no o 

-37 06.9 

mO oo f\ 

19 

201°34.9 

118°01.6 

23°01.7 

81° 15.7 

21°43.1 

305°23.0 

-22° 17.3 

272°06.9 

-21°53.6 

Rasalhague 

96 02.3 

nnO a o 7 

12 33.0 

o on o 

20 

216°37.4 

133°00.7 

23°01.9 

96° 16.5 

21°42.8 

320° 25.7 

-22° 17.3 

287°09.5 

-21°53.7 

Eta min 

90 4 5.1 

51 29.3 

21 

231°39.8 

147°59.9 

23°02.1 

111° 17.2 

21°42.5 

335°28.5 

-22° 17.2 

302°12.2 

-21°53.7 

Kaus Aust. 

83°37.9 

ooo o c o 

-34°22.3 

OOO A O O 

22 

246°42.3 

162°59.0 

23°02.4 

126° 18.0 

21°42.2 

350°31.3 

-22° 17.2 

317° 14.8 

-21°53.7 

Vega 

80 35.8 

38 48.2 

23 

261°44.8 

177°58.2 

23°02.6 

141° 18.8 

21°41.9 

5°34.0 

-22° 17.2 

332° 17.5 

-21°53.7 

Nunki 

Altair 

75°52.9 

62°04.0 

-26° 16.2 
8°55.2 

Mer. 

pass.:5:35: 

v-0.8 dO.3 m-3.8 

v0.8 d-0.3 ml .8 

v2.8 dO.O m-2.4 

v2.7 d-0.0 mO.l 

Peacock 

53°12.2 

-56°40.1 





















Deneb 

49°28.3 

45°20.9 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°57.8 

0 

276“47.2 

192 u 57.3 

23 u 02.8 

156 u 19.6 

21°41.5 

20 u 36.8 

-22° 17.2 

347 u 20.1 

-21 u 53.8 

Alnair 

27°38.3 

-46°51.8 

1 

291°49.7 

207°56.5 

23°03.1 

171°20.4 

21°41.2 

35°39.6 

-22° 17.2 

2 ° 22.8 

-21°53.8 

Fomalhaut 

15° 19.4 

-29°31.0 

2 

306°52.2 

222°55.6 

23°03.3 

186°21.2 

21°40.9 

50°42.3 

-22°17.1 

17°25.5 

-21°53.8 

Scheat 

13°49.3 

28°11.1 

3 

321°54.6 

237°54.8 

23°03.5 

201 ° 22.0 

21°40.6 

65°45.1 

-22°17.1 

32°28.1 

-21°53.8 

Markab 

13°34.1 

15°18.5 

4 

336°57.1 

252°53.9 

23°03.8 

216°22.8 

21°40.3 

80°47.9 

-22°17.1 

47°30.8 

-21°53.9 

2019/6/2 

SHA 

Mer.pass 

5 

351°59.6 

267°53.1 

23°04.0 

231°23.5 

21°39.9 

95°50.7 

-22°17.1 

62°33.4 

-21°53.9 


278°48.9 

11:06 

6 

7° 02.0 

282°52.2 

23°04.2 

246° 24.3 

21°39.6 

110°53.4 

-22°17.1 

77°36.1 

-21°53.9 

Mars 

240°53 0 

13:36 

7 

22°04.5 

297°51.4 

23°04.4 

261°25.1 

21°39.3 

125°56.2 

-22° 17.0 

92°38.7 

-21°53.9 

J u piter 

4tU JJ.W 

103°34.7 

22:42 

8 

37°06.9 

312°50.5 

23°04.7 

276°25.9 

21°39.0 

140°59.0 

-22° 17.0 

107°41.4 

-21°54.0 

Saturn 

70°23.8 

00:59 

9 

52°09.4 

327°49.7 

23°04.9 

291°26.7 

21°38.6 

156°01.7 

-22° 17.0 

122°44.0 

-21°54.0 




10 

67°11.9 

342°48.8 

23°05.1 

306° 27.5 

21°38.3 

171°04.5 

-22° 17.0 

137°46.7 

-21°54.0 

2019/6/2 

SHA 

Mer.pass 

11 

82° 14.3 

357°48.0 

23°05.3 

321°28.3 

21°38.0 

186°07.3 

-22° 17.0 

152°49.3 

-21°54.1 

Venus 

277°29.6 

11:07 

12 

97° 16.8 

12°47.1 

23°05.5 

336°29.1 

21°37.7 

201 ° 10.0 

-22° 16.9 

167°52.0 

-21°54.1 

Mars 

240° 12.7 

13:35 

13 

112° 19.3 

27°46.3 

23°05.8 

351°29.8 

21°37.3 

216°12.8 

-22° 16.9 

182°54.7 

-21°54.1 

Jupiter 

103°42.2 

22:38 

14 

127°21.7 

42°45.4 

23°06.0 

6°30.6 

21°37.0 

231°15.6 

-22° 16.9 

197°57.3 

-21°54.1 

Saturn 

70°28.3 

00:55 

15 

142° 24.2 

57°44.6 

23°06.2 

21°31.4 

21°36.7 

246° 18.3 

-22° 16.9 

212°60.0 

-21°54.2 

2019/6/2 

SHA 

Mer.pass 

16 

157°26.7 

72°43.7 

23°06.4 

36°32.2 

21°36.4 

261°21.1 

-22° 16.9 

228°02.6 

-21°54.2 

Venus 

276° 10.1 

11:09 

17 

172° 29.1 

87°42.9 

23°06.6 

51°33.0 

21°36.0 

276°23.9 

- 22 ° 16.8 

243°05.3 

-21°54.2 

Mars 

239°32.4 

13:34 

18 

187°31.6 

102°42.0 

23°06.8 

66°33.8 

21°35.7 

291°26.6 

- 22 ° 16.8 

258°07.9 

-21°54.2 

Jupiter 

103°49.6 

22:33 

19 

202° 34.1 

117°41.1 

23°07.0 

81°34.6 

21°35.4 

306° 29.4 

- 22 ° 16.8 

273° 10.6 

-21°54.3 

Saturn 

70°32.9 

00:51 

20 

217° 36.5 

132°40.3 

23°07.2 

96°35.4 

21°35.1 

321°32.2 

- 22 ° 16.8 

288° 13.2 

-21°54.3 

1 Horizontal naralax 


21 

232°39.0 

147°39.4 

23°07.5 

111°36.2 

21°34.7 

336° 34.9 

- 22 ° 16.8 

303°15.9 

-21°54.3 


r 

Venus; 

0.1 

22 

247°41.4 

162°38.6 

23°07.7 

126°36.9 

21°34.4 

351°37.7 

-22° 16.7 

318°18.6 

-21°54.4 


Mars: 

0.1 

23 

262°43.9 

177°37.7 

23°07.9 

141°37.7 

21°34.1 

6°40.5 

-22° 16.7 

333°21.2 

-21°54.4 




Mer. 

pass.:5:31: 

v-0.9 dO.2 m-3.8 | 

v0.8 d-0.3 ml .8 | 

v2.8 dO.O m-2.4 

v2.7 d-0.0 mO.l 
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2019 June 27 to Jun. 29 


Sun Moon 


rhu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

179° 16.2 

23° 20.3 

251°36.6 

14.8 

4°03.0 

11.6 

55.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194° 16.1 

23° 20.2 

266° 10.4 

14.8 

4° 14.6 

11.5 

55.3 

72 







2 

209° 15.9 

23°20.1 

280°44.1 

14.7 

4°26.1 

11.5 

55.4 

70 







3 

224° 15.8 

23° 20.0 

295° 17.9 

14.7 

4°37.6 

11.5 

55.4 

68 







4 

239° 15.7 

23° 19.9 

309°51.5 

14.7 

4°49.2 

11.5 

55.4 

66 







5 

254°15.5 

23° 19.8 

324°25.2 

14.6 

5°00.7 

11.5 

55.5 

64 



01:36 

22:29 



6 

269° 15.4 

23° 19.7 

338°58.8 

14.6 

5° 12.2 

11.5 

55.5 

62 



02:13 

21:53 



7 

284° 15.3 

23° 19.6 

353°32.3 

14.5 

5°23.7 

11.5 

55.5 

60 


00:56 

02:39 

21:27 

23:09 


8 

299° 15.2 

23° 19.5 

8°05.8 

14.5 

5°35.2 

11.5 

55.5 

58 


01:45 

02:59 

21:07 

22:21 


9 

314° 15.0 

23° 19.4 

22°39.3 

14.4 

5°46.7 

11.5 

55.6 

56 


02:14 

03:16 

20:50 

21:52 


10 

329° 14.9 

23° 19.3 

37° 12.6 

14.4 

5°58.1 

11.5 

55.6 

54 

00:52 

02:36 

03:30 

20:36 

21:30 

23:13 

11 

344°14.8 

23° 19.2 

51°46.0 

14.3 

6°09.6 

11.4 

55.6 

52 

01:36 

02:54 

03:42 

20:24 

21:12 

22:30 

12 

359° 14.6 

23° 19.1 

66° 19.3 

14.3 

6°21.0 

11.4 

55.6 

50 

02:04 

03:09 

03:53 

20:13 

20:58 

22:02 

13 

14° 14.5 

23° 19.0 

80°52.5 

14.2 

6°32.4 

11.4 

55.7 

45 

02:49 

03:38 

04:16 

19:51 

20:28 

21:18 

14 

29° 14.4 

23° 18.9 

95°25.7 

14.2 

6°43.8 

11.4 

55.7 

40 

03:19 

04:01 

04:33 

19:33 

20:06 

20:47 

15 

44° 14.2 

23° 18.8 

109°58.9 

14.1 

6°55.2 

11.4 

55.7 

35 

03:42 

04:19 

04:48 

19:18 

19:48 

20:24 

16 

59° 14.1 

23° 18.7 

124°31.9 

14.1 

7° 06.6 

11.4 

55.8 

30 

04:01 

04:34 

05:01 

19:05 

19:33 

20:06 

17 

74° 14.0 

23° 18.6 

139°05.0 

14.0 

7° 17.9 

11.3 

55.8 

20 

04:29 

04:59 

05:23 

18:43 

19:08 

19:37 

18 

89° 13.9 

23° 18.5 

153°37.9 

13.9 

7° 29.3 

11.3 

55.8 

10 

04:52 

05:19 

05:42 

18:24 

18:47 

19:14 

19 

104° 13.7 

23° 18.4 

168° 10.8 

13.9 

7°40.6 

11.3 

55.8 

0 

05:11 

05:37 

05:60 

18:07 

18:29 

18:56 

20 

119° 13.6 

23° 18.3 

182°43.7 

13.8 

7°51.9 

11.3 

55.9 

-10 

05:28 

05:54 

06:17 

17:50 

18:12 

18:39 

21 

134° 13.5 

23° 18.2 

197° 16.5 

13.8 

8°03.1 

11.3 

55.9 

-20 

05:44 

06:11 

06:35 

17:31 

17:55 

18:23 

22 

149° 13.3 

23° 18.1 

211°49.2 

13.7 

8° 14.4 

11.2 

55.9 

-30 

06:00 

06:30 

06:56 

17:10 

17:36 

18:06 

23 

164° 13.2 

23° 18.0 

226°21.9 

13.6 

8°25.6 

11.2 

56.0 

-35 

06:09 

06:41 

07:09 

16:58 

17:26 

17:58 


SD. —15.7 

d=-0.1 

S.D.—15.1 

-40 

06:18 

06:52 

07:23 

16:44 

17:14 

17:48 


-45 

06:29 

07:06 

07:40 

16:27 

17:01 

17:38 

Fri 

GHA 


GHA 



d 

HP 























0 

179° 13.1 

23° 17.9 

240°54.5 

13.6 

8°36.8 

11.2 

56.0 








1 

194° 12.9 

23° 17.7 

255°27.0 

13.5 

8°48.0 

11.2 

56.0 

-54 

06:51 

07:37 

08:21 

15:46 

16:29 

17:16 

2 

209° 12.8 

23° 17.6 

269°59.5 

13.4 

8°59.1 

11.1 

56.0 

-56 

06:57 

07:46 

08:34 

15:33 

16:20 

17:09 

3 

224° 12.7 

23° 17.5 

284°31.9 

13.4 

9°10.2 

11.1 

56.1 

-58 

07:04 

07:56 

08:48 

15:19 

16:10 

17:03 

4 

239°12 6 

23°17 4 

299°04 2 

13 3 

9°21 3 

11 1 

56 1 

-60 

07:11 

08:08 

09:05 

15:01 

15:59 

16:55 

5 

254° 12.4 

23° 17.3 

313°36.5 

13.2 

9°32.4 

11.0 

56.1 


6 

269° 12.3 

23° 17.2 

328°08.7 

13.2 

9°43.4 

11.0 

56.2 



Moonrise 



Moonset 


7 

284° 12.2 

23° 17.1 

342°40.8 

13.1 

9°54.4 

11.0 

56.2 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

299° 12.0 

23° 17.0 

357° 12.9 

13.0 

10°05.4 

10.9 

56.2 

72 

00:24 

00:07 

23:06 

15:07 

17:05 

19:27 

9 

314° 11.9 

23° 16.8 

11°44.9 

13.0 

10°16.3 

10.9 

56.3 

70 

00:30 

00:19 

00:07 

14:56 

16:44 

18:44 

10 

329° 11.8 

23° 16.7 

26° 16.8 

12.9 

10°27.2 

10.9 

56.3 

68 

00:34 

00:29 

00:25 

14:48 

16:28 

18:15 

11 

344° 11.7 

23° 16.6 

40°48.7 

12.8 

10°38.1 

10.8 

56.3 

66 

00:38 

00:38 

00:39 

14:41 

16:15 

17:54 

12 

359° 11.5 

23° 16.5 

55°20.4 

12.7 

10°48.9 

10.8 

56.4 

64 

00:41 

00:45 

00:51 

14:35 

16:04 

17:37 

13 

14° 11.4 

23° 16.4 

69°52.2 

12.7 

10°59.7 

10.8 

56.4 

62 

00:44 

00:51 

01:01 

14:30 

15:55 

17:23 

14 

29° 11.3 

23° 16.3 

84°23.8 

12.6 

11° 10.4 

10.7 

56.4 

60 

00:47 

00:57 

01:10 

14:26 

15:47 

17:12 

15 

44° 11.1 

23° 16.1 

98°55.3 

12.5 

11°21.1 

10.7 

56.5 

58 

00:49 

01:02 

01:17 

14:22 

15:40 

17:01 

16 

59° 11.0 

23° 16.0 

113°26.8 

12.4 

11°31.8 

10.6 

56.5 

56 

00:51 

01:06 

01:24 

14:19 

15:34 

16:53 

17 

74° 10.9 

23° 15.9 

127°58.2 

12.4 

11°42.4 

10.6 

56.5 

54 

00:52 

01:10 

01:30 

14:16 

15:29 

16:45 

18 

89° 10.8 

23° 15.8 

142°29.5 

12.3 

11°53.0 

10.6 

56.6 

52 

00:54 

01:13 

01:36 

14:13 

15:24 

16:38 

19 

104° 10.6 

23° 15.7 

157°00.8 

12.2 

12°03.6 

10.5 

56.6 

50 

00:56 

01:17 

01:41 

14:10 

15:20 

16:32 

20 

119° 10.5 

23° 15.5 

171°31.9 

12.1 

12°14.1 

10.5 

56.6 

45 

00:59 

01:24 

01:52 

14:05 

15:10 

16:18 

21 

134° 10.4 

23° 15.4 

186°03.0 

12.0 

12°24.5 

10.4 

56.7 

40 

01:02 

01:30 

02:01 

14:00 

15:03 

16:07 

22 

149° 10.2 

23° 15.3 

200°34.0 

12.0 

12°34.9 

10.4 

56.7 

35 

01:04 

01:35 

02:08 

13:57 

14:56 

15:58 

23 

164° 10.1 

23° 15.2 

215°04.9 

11.9 

12°45.3 

10.3 

56.7 

30 

01:06 

01:39 

02:15 

13:53 

14:50 

15:49 


SD. = 15.7 

d=-0.1 

S.D.—15.3 

20 

01:10 

01:47 

02:27 

13:47 

14:40 

15:35 


10 

01:13 

01:54 

02:38 

13:42 

14:31 

15:23 


GHA 


GHA 



d 

HP 







15:11 
















0 

179° 10.0 

23 u 15.0 

229°35.8 

11.8 

12°55.6 

10.3 

56.8 

-20 

01:23 

02:14 

03:08 

13:27 

14:06 

14:48 

1 

194° 09.9 

23° 14.9 

244°06.5 

11.7 

13°05.8 

10.2 

56.8 








2 

209°09.7 

23° 14.8 

258°37.2 

11.6 

13° 16.0 

10.2 

56.8 

-30 

01:27 

02:22 

03:21 

13:21 

13:56 

14:34 

3 

224°09.6 

23° 14.7 

273°07.8 

11.5 

13°26.2 

10.1 

56.9 

-35 

01:29 

02:27 

03:28 

13:18 

13:50 

14:25 









-40 

01:31 

02:32 


13:14 

13:43 


4 

239°09.5 

23° 14.5 

287°38.3 

11.5 

13°36.3 

10.1 

56.9 

-45 

01:34 

02:39 

03:46 

13:10 

13:36 

14:06 

5 

254°09.4 

23° 14.4 

302°08.7 

11.4 

13°46.3 

10.0 

56.9 

-50 

01:38 

02:46 

03:57 

13:04 

13:27 

13:53 

6 

269°09.2 

23° 14.3 

316°39.0 

11.3 

13°56.3 

10.0 

57.0 








7 

284°09.1 

23° 14.1 

331°09.2 

11.2 

14°06.2 

9.9 

57.0 

-52 

01:40 

02:50 

04:03 

13:02 

13:22 

13:47 

8 

299°09.0 

23° 14.0 

345° 39.4 

11.1 

14°16.1 

9.8 

57.0 

-54 

01:41 

02:54 

04:09 

12:59 

13:18 

13:40 

9 

314°08.8 

23° 13.9 

0°09.4 

11.0 

14° 25.9 

9.8 

57.1 

-56 

-58 

01:43 

01:46 

02:58 

03:03 

04:15 

04:23 

12:57 

12:53 

13:13 

13:07 

13:33 

13:25 

10 

329° 08.7 

23° 13.7 

14 r 39.4 

10.9 

14° 35.7 

9.7 









11 

■ 344 ° na fi 

93° 13 fi 

29°09 3 

10 8 


qj 

R7 1 

-60 

01:48 

03:08 

04:31 

12:50 

13:01 

13:15 

12 

359°08.5 

23° 13.5 

43° 39.1 

10.7 

14°55.0 

9.6 

57.2 


13 

14°08.3 

23° 13.3 

58°08.8 

10.7 

15°04.5 

9.5 

57.2 



Sun 



Moon 


14 

29°08.2 

23° 13.2 

72°38.4 

10.6 

15° 14.0 

9.5 

57.2 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

44° 08.1 

23° 13.1 

87°07.9 

10.5 

15°23.4 

9.4 

57.3 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°08.0 

23° 12.9 

101°37.4 

10.4 

15°32.8 

9.3 

57.3 

27 

02:55 

03:02 

12:03 

07:26 

19:48 

24(30%) 

17 

74° 07.8 

23° 12.8 

116°06.7 

10.3 

15°42.1 

9.2 

57.3 

28 

03:08 

03:14 

12:03 

08:11 

20:35 

25(21%) 

18 

89°07.7 

23° 12.7 

130°35.9 

10.2 

15°51.3 

9.2 

57.4 

29 

03:20 

03:26 

12:03 

08:59 

21:24 

26(13%) 

19 

104°07.6 

23° 12.5 

145°05.1 

10.1 

16°00.4 

9.1 

57.4 








20 

119°07.5 

23° 12.4 

159°34.1 

10.0 

16°09.5 

9.0 

57.4 








21 

134° 07.3 

23° 12.2 

174°03.1 

9.9 

16°18.5 

9.0 

57.5 








22 

149°07.2 

23° 12.1 

188°32.0 

9.8 

16° 27.4 

8.9 

57.5 








23 

164° 07.1 

23° 12.0 

203°00.7 

9.7 

16°36.2 

8.8 

57.5 









SD. —15.7 

d=-0.1 

S.D.—15.5 
















June 30, 01 ,02 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

277°46.4 

192°36.9 

23°08.1 

156°38.5 

21°33.8 

21°43.2 

-22° 16.7 

348° 23.9 

-21°54.4 

Alpheratz 

357°39.2 

29°11.6 

1 

292°48.8 

207° 36.0 

23°08.3 

171°39.3 

21°33.4 

36°46.0 

-22° 16.7 

3°26.5 

-21°54.4 

Ankaa 

353°11.6 

-42°11.9 

2 

307°51.3 

222°35.2 

23°08.5 

186°40.1 

21°33.1 

51°48.8 

-22° 16.7 

18°29.2 

-21°54.5 

Schedar 

349°35.8 

56°38.3 

3 

322°53.8 

237° 34.3 

23°08.7 

201°40.9 

21°32.8 

66°51.5 

-22°16.6 

33°31.8 

-21°54.5 

Diphda 

348°51.7 

-17°52.8 

4 

337°56.2 

252°33.4 

23°08.9 

216°41.7 

21°32.5 

81°54.3 

-22° 16.6 

48°34.5 

-21°54.5 

Achernar 

335°23.9 

-57°08.1 

5 

352°58.7 

267°32.6 

23°09.1 

231°42.5 

21°32.1 

96°57.1 

-22°16.6 

63°37.2 

-21°54.5 

Hamal 

327°56.3 

23°33.0 

6 

8°01.2 

282°31.7 

23°09.3 

246°43.3 

21°31.8 

111°59.8 

-22° 16.6 

78°39.8 

-21°54.6 

Polaris 

316°15.2 

89°20.4 

7 

23°03.6 

297°30.9 

23°09.5 

261°44.1 

21°31.5 

127°02.6 

-22°16.6 

93°42.5 

-21°54.6 

Akamar 

315°15.5 

-40° 13.6 

8 

38°06.1 

312°30.0 

23°09.7 

276°44.9 

21°31.1 

142°05.4 

-22°16.5 

108°45.1 

-21°54.6 

Menkar 

314° 10.9 

4°09.8 

9 

53°08.6 

327°29.2 

23°09.9 

291°45.6 

21°30.8 

157°08.1 

-22° 16.5 

123°47.8 

-21°54.7 

Mirfak 

308°34.8 

49°55.5 

10 

68°11.0 

342° 28.3 

23°10.1 

306°46.4 

21°30.5 

172°10.9 

-22°16.5 

138°50.4 

-21°54.7 

Aldebaran 

290°45.0 

16°32.7 

11 

83°13.5 

357° 27.4 

23°10.3 

321°47.2 

21°30.1 

187°13.7 

-22° 16.5 

153°53.1 

-21°54.7 

Rigel 

281°08.4 

-8°10.9 

12 

98°15.9 

12°26.6 

23° 10.4 

336°48.0 

21°29.8 

202° 16.4 

-22° 16.5 

168°55.7 

-21°54.7 

Capella 

280°28.8 

46°00.9 

13 

113°18.4 

27°25.7 

23°10.6 

351°48.8 

21°29.5 

217°19.2 

-22° 16.4 

183°58.4 

-21°54.8 

Bellatrix 

278°27.9 

6°21.9 

14 

128°20.9 

42° 24.9 

23° 10.8 

6°49.6 

21°29.2 

232°21.9 

-22° 16.4 

199°01.1 

-21°54.8 

Elnath 

278°07.8 

28°37.2 

15 

143°23.3 

57° 24.0 

23°11.0 

21°50.4 

21°28.8 

247° 24.7 

-22° 16.4 

214°03.7 

-21°54.8 

Alnilam 

275°42.5 

-1°11.5 

16 

158°25.8 

72°23.2 

23°11.2 

36°51.2 

21°28.5 

262°27.5 

-22° 16.4 

229°06.4 

-21°54.8 

Betelgeuse 

270°57.2 

7°24.5 

17 

173°28.3 

87°22.3 

23° 11.4 

51°52.0 

21°28.2 

277°30.2 

-22° 16.4 

244°09.0 

-21°54.9 

Canopus 

263°54.9 

-52°42.5 

18 

188°30.7 

102°21.4 

23°11.6 

66°52.8 

21°27.8 

292°33.0 

-22°16.3 

259°11.7 

-21°54.9 

Sirius 

258°30.4 

-16°44.5 

19 

203°33.2 

117°20.6 

23°11.8 

81°53.6 

21°27.5 

307°35.8 

-22° 16.3 

274° 14.3 

-21°54.9 

Adara 

255°09.7 

-29°00.0 

20 

218°35.7 

132° 19.7 

23°11.9 

96°54.4 

21°27.2 

322°38.5 

-22°16.3 

289° 17.0 

-21°54.9 

Procyon 

244°55.7 

5°10.6 

21 

233°38.1 

147° 18.9 

23°12.1 

111°55.2 

21°26.8 

337°41.3 

-22°16.3 

304° 19.7 

-21°55.0 

Pollux 

243°23.0 

27°58.7 

22 

248°40.6 

162° 18.0 

23°12.3 

126°55.9 

21°26.5 

352°44.0 

-22° 16.3 

319°22.3 

-21°55.0 

Avior 

234° 17.0 

-59°34.5 

23 

263°43.0 

177° 17.1 

23°12.5 

141°56.7 

21°26.2 

7°46.8 

-22°16.3 

334°25.0 

-21°55.0 

Suhail 

222°49.8 

-43° 30.8 

Mer.pass.:5:28: 

v-0.9 dO.2 

m-3.8 

v0.8 d-0.3 ml.8 | 

v2.8 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.6 

-69°48.0 


Alphard 

217°52.3 

-8°44.6 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 


C1°OQ 1 

0 

278 u 45.5 

192 u 16.3 

23 u 12.7 

156 u 57.5 

21 u 25.8 

22 u 49.6 

-22 u 16.2 

349 u 27.6 

-21 u 55.1 

uuDne 

±yo ‘to.y 

i onO on it 

oi oy.± 

i a o no o 

1 

293°48.0 

207° 15.4 

23°12.8 

171°58.3 

21°25.5 

37°52.3 

-22°16.2 

4°30.3 

-21°55.1 

Denebola 

182 29.b 

14 28.U 

2 

308°50.4 

222° 14.6 

23°13.0 

186°59.1 

21°25.2 

52°55.1 

-22°16.2 

19°32.9 

-21°55.1 

Gienah 

175°48.1 

1 700 0/1 ~7 

-17°39.0 

3 

323°52.9 

237° 13.7 

23°13.2 

201°59.9 

21°24.8 

67°57.9 

-22° 16.2 

34°35.6 

-21°55.1 

Acrux 

1(5 U4./ 

-63° 12.6 

4 

338°55.4 

252° 12.8 

23°13.4 

217°00.7 

21°24.5 

83°00.6 

-22° 16.2 

49°38.3 

-21°55.2 

Gacrux 

171°56.3 

-57° 13.5 

5 

353°57.8 

267° 12.0 

23°13.5 

232°01.5 

21°24.2 

98°03.4 

-22°16.1 

64°40.9 

-21°55.2 

Alioth 

166° 17.0 

55°51.7 

6 

9°00.3 

282° 11.1 

23°13.7 

247°02.3 

21°23.8 

113°06.1 

-22°16.1 

79°43.6 

-21°55.2 

Spica 

158°26.8 

-11°15.7 

/inOin a 

7 

24°02.8 

297° 10.3 

23°13.9 

262°03.1 

21°23.5 

128°08.9 

-22°16.1 

94°46.2 

-21°55.2 

Alcaid 

152°55.5 

49 13.4 

8 

39°05.2 

312°09.4 

23° 14.0 

277°03.9 

21°23.2 

143°11.7 

-22°16.1 

109°48.9 

-21°55.3 

Hadar 

148°41.7 

i a o O no it 

-60° 28.1 
ncOn7o 

9 

54°07.7 

327°08.5 

23°14.2 

292°04.7 

21°22.8 

158° 14.4 

-22°16.1 

124°51.5 

-21°55.3 

Menkent 

148 02.5 

-36 27.9 

10 

69°10.2 

342° 07.7 

23° 14.4 

307°05.5 

21°22.5 

173°17.2 

-22° 16.0 

139°54.2 

-21°55.3 

Arcturus 

145°51.7 

19°05.4 

11 

84°12.6 

357°06.8 

23°14.5 

322°06.3 

21°22.1 

188°19.9 

-22° 16.0 

154°56.9 

-21°55.4 

Rigil Kent. 

139°45.7 

-60°55.0 

12 

99°15.1 

12°05.9 

23° 14.7 

337° 07.1 

21°21.8 

203°22.7 

-22° 16.0 

169°59.5 

-21°55.4 

Zubenelg. 

137°00.7 

-16°07.2 

13 

114°17.5 

27°05.1 

23° 14.9 

352°07.9 

21°21.5 

218°25.5 

-22° 16.0 

185°02.2 

-21°55.4 

Kochab 

137°19.4 

1 0“7 O 

74°04.9 

14 

129°20.0 

42°04.2 

23°15.0 

7°08.7 

21°21.1 

233°28.2 

-22° 16.0 

200°04.8 

-21°55.4 

Alphecca 

126 07.3 

iinO on o 

26 39.3 

ncOno a 

15 

144°22.5 

57°03.4 

23°15.2 

22°09.4 

21°20.8 

248°31.0 

-22°15.9 

215°07.5 

-21°55.5 

Antares 

112 2U.9 

-26 28.4 

16 

159°24.9 

72°02.5 

23°15.3 

37° 10.2 

21°20.5 

263°33.7 

-22° 15.9 

230° 10.1 

-21°55.5 

Atria 

107° 18.4 

i nno o“7 it 

-69°03.7 

1 C O A A O 

17 

174°27.4 

87°01.6 

23°15.5 

52°11.0 

21°20.1 

278°36.5 

-22°15.9 

245° 12.8 

-21°55.5 

Sa bi k 

102 U/.b 

-lb 44.8 

07 o A 

18 

189°29.9 

102°00.8 

23°15.6 

67°11.8 

21° 19.8 

293°39.2 

-22° 15.9 

260° 15.5 

-21°55.5 

Shaula 

96° 15.9 

r\ o no o 

-37 06.9 

mO oo n 

19 

204°32.3 

116°59.9 

23°15.8 

82° 12.6 

21° 19.4 

308°42.0 

-22° 15.9 

275°18.1 

-21°55.6 

Rasalhague 

96 02.3 

nnO /io 7 

12 33.0 

o on o 

20 

219°34.8 

131°59.0 

23°16.0 

97°13.4 

21° 19.1 

323°44.8 

-22° 15.8 

290°20.8 

-21°55.6 

Eta min 

90 4 5.1 

bl 29.3 

21 

234°37.3 

146°58.2 

23°16.1 

112°14.2 

21° 18.8 

338°47.5 

-22° 15.8 

305°23.4 

-21°55.6 

Kaus Aust. 

83°37.9 

ooo oc o 

-34°22.3 

ooo A O O 

22 

249°39.7 

161°57.3 

23°16.3 

127° 15.0 

21° 18.4 

353°50.3 

-22° 15.8 

320°26.1 

-21°55.7 

Vega 

80 3b.8 

38 48.2 

23 

264°42.2 

176°56.4 

23°16.4 

142° 15.8 

21° 18.1 

8°53.0 

-22° 15.8 

335°28.7 

-21°55.7 

Nunki 

Altair 

75°52.8 

62°04.0 

-26° 16.2 
8°55.2 

Mer.pass.:5:24: 

v-0.9 dO.2 

m-3.8 

v0.8 d-0.3 ml.8 | 

v2.8 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Peacock 

53°12.2 

-56°40.1 





















Deneb 

49°28.3 

45°20.9 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°57.8 

0 

279°44.7 

191 u 55.6 

23° 16.6 

157 u 16.6 

21 u 17.8 

23°55.8 

-22 u 15.8 

350 u 31.4 

-21°55.7 

Alnair 

27°38.3 

-46°51.8 

1 

294°47.1 

206° 54.7 

23°16.7 

172° 17.4 

21°17.4 

38°58.5 

-22° 15.7 

5°34.1 

-21°55.7 

Fomalhaut 

15°19.3 

-29°31.0 

2 

309°49.6 

221°53.9 

23°16.9 

187° 18.2 

21°17.1 

54°01.3 

-22° 15.7 

20°36.7 

-21°55.8 

Scheat 

13°49.3 

28°11.1 

3 

324°52.0 

236°53.0 

23° 17.0 

202° 19.0 

21° 16.7 

69°04.1 

-22° 15.7 

35°39.4 

-21°55.8 

Markab 

13°34.1 

15°18.5 

4 

339°54.5 

251°52.1 

23°17.1 

217°19.8 

21° 16.4 

84°06.8 

-22° 15.7 

50°42.0 

-21°55.8 

2019/6/3 

SHA 

Mer.pass 

5 

354°57.0 

266°51.3 

23° 17.3 

232°20.6 

21°16.0 

99°09.6 

-22° 15.7 

65°44.7 

-21°55.8 

*— J. Z) / j J 

274°50.5 

11:10 

6 

9°59.4 

281°50.4 

23° 17.4 

247°21.4 

21°15.7 

114°12.3 

-22° 15.6 

80°47.3 

-21°55.9 

Mars 

238°52.2 

13:33 

7 

25°01.9 

296°49.5 

23° 17.6 

262°22.2 

21°15.4 

129°15.1 

-22° 15.6 

95°50.0 

-21°55.9 

J u piter 

103°56 9 

22:29 

8 

40° 04.4 

311°48.7 

23° 17.7 

277°23.0 

21°15.0 

144° 17.8 

-22°15.6 

110°52.7 

-21°55.9 

Saturn 

1UJ JU. 7 

70°37.5 

00:46 

9 

55°06.8 

326°47.8 

23° 17.8 

292°23.8 

21° 14.7 

159°20.6 

-22° 15.6 

125°55.3 

-21°56.0 




10 

70°09.3 

341°46.9 

23°18.0 

307°24.6 

21°14.3 

174° 23.3 

-22° 15.6 

140°58.0 

-21°56.0 

2019/7/1 

SHA 

Mer.pass 

11 

85°11.8 

356°46.1 

23°18.1 

322°25.4 

21° 14.0 

189°26.1 

-22° 15.5 

156°00.6 

-21°56.0 

Venus 

273°30.8 

11:12 

12 

100° 14.2 

11°45.2 

23°18.3 

337° 26.2 

21° 13.7 

204°28.9 

-22°15.5 

171°03.3 

-21°56.0 

Mars 

238° 12.0 

13:31 

13 

115°16.7 

26°44.3 

23°18.4 

352°27.0 

21° 13.3 

219°31.6 

-22° 15.5 

186°06.0 

-21°56.1 

Jupiter 

104° 04.1 

22:25 

14 

130°19.2 

41°43.5 

23°18.5 

7°27.8 

21° 13.0 

234° 34.4 

-22°15.5 

201°08.6 

-21°56.1 

Saturn 

70°42.1 

00:42 

15 

145°21.6 

56°42.6 

23°18.7 

22°28.6 

21° 12.6 

249°37.1 

-22°15.5 

216°11.3 

-21°56.1 

2019/7/2 

SHA 

Mer.pass 

16 

160°24.1 

71°41.7 

23°18.8 

37° 29.4 

21° 12.3 

264°39.9 

-22° 15.5 

231°13.9 

-21°56.1 

Venus 

272° 10.9 

11:13 

17 

175°26.5 

86°40.9 

23°18.9 

52°30.2 

21°11.9 

279°42.6 

-22° 15.4 

246° 16.6 

-21°56.2 

Mars 

237°32.0 

13:30 

18 

190°29.0 

101°40.0 

23°19.0 

67°31.0 

21°11.6 

294°45.4 

-22° 15.4 

261°19.2 

-21°56.2 

Jupiter 

104° 11.1 

22:20 

19 

205°31.5 

116°39.1 

23°19.2 

82°31.8 

21° 11.2 

309°48.1 

-22° 15.4 

276°21.9 

-21°56.2 

Saturn 

70°46.7 

00:38 

20 

220°33.9 

131°38.3 

23°19.3 

97°32.6 

21° 10.9 

324°50.9 

-22° 15.4 

291°24.6 

-21°56.3 

1 Horizontal naralax 


21 

235°36.4 

146° 37.4 

23°19.4 

112°33.4 

21° 10.6 

339°53.6 

-22° 15.4 

306°27.2 

-21°56.3 


r 

Venus; 

0.1 

22 

250°38.9 

161°36.5 

23°19.5 

127°34.2 

21° 10.2 

354°56.4 

-22°15.3 

321°29.9 

-21°56.3 


Mars: 

0.1 

23 

265°41.3 

176°35.7 

23°19.7 

142°35.0 

21°09.9 

9°59.1 

-22° 15.3 

336°32.5 

-21°56.3 




Mer.pass.:5:20: 

v-0.9 dO.l 

m-3.8 

v0.8 d-0.3 ml.8 | 

v2.8 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 
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July 03, 04 ,05 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

280°43.8 

191°34.8 

23° 19.8 

157°35.8 

21°09.5 

25°01.9 

-22°15.3 

351°35.2 

-21°56.4 

Alpheratz 

357°39.2 

29°11.7 

1 

295°46.3 

206°33.9 

23° 19.9 

172°36.6 

21°09.2 

40°04.6 

-22° 15.3 

6°37.9 

-21°56.4 

Ankaa 

353°11.6 

-42°11.9 

2 

310°48.7 

221°33.1 

23°20.0 

187°37.4 

21°08.8 

55°07.4 

-22° 15.3 

21°40.5 

-21°56.4 

Schedar 

349°35.8 

56°38.3 

3 

325°51.2 

236°32.2 

23°20.1 

202°38.2 

21°08.5 

70°10.1 

-22°15.2 

36°43.2 

-21°56.4 

Diphda 

348°51.6 

-17°52.8 

4 

340°53.7 

251°31.3 

23°20.3 

217°39.0 

21°08.1 

85°12.9 

-22° 15.2 

51°45.8 

-21°56.5 

Achernar 

335°23.8 

-57°08.1 

5 

355°56.1 

266°30.5 

23°20.4 

232°39.8 

21°07.8 

100°15.7 

-22°15.2 

66°48.5 

-21°56.5 

Hamal 

327°56.2 

23°33.0 

6 

10°58.6 

281°29.6 

23°20.5 

247°40.6 

21°07.4 

115°18.4 

-22° 15.2 

81°51.1 

-21°56.5 

Polaris 

316°13.7 

89°20.4 

7 

26°01.0 

296°28.7 

23°20.6 

262°41.4 

21°07.1 

130°21.2 

-22° 15.2 

96°53.8 

-21°56.6 

Akamar 

315°15.4 

-40° 13.6 

8 

41°03.5 

311°27.9 

23°20.7 

277°42.2 

21°06.7 

145°23.9 

-22°15.1 

111°56.5 

-21°56.6 

Menkar 

314° 10.9 

4°09.8 

9 

56°06.0 

326°27.0 

23°20.8 

292°43.0 

21°06.4 

160°26.7 

-22°15.1 

126°59.1 

-21°56.6 

Mirfak 

308°34.8 

49°55.5 

10 

71°08.4 

341°26.1 

23°20.9 

307°43.8 

21°06.0 

175°29.4 

-22°15.1 

142°01.8 

-21°56.6 

Aldebaran 

290°44.9 

16°32.7 

11 

86° 10.9 

356°25.2 

23°21.0 

322°44.6 

21°05.7 

190°32.2 

-22°15.1 

157°04.4 

-21°56.7 

Rigel 

281°08.4 

-8°10.9 

12 

101°13.4 

11°24.4 

23°21.1 

337°45.4 

21°05.3 

205°34.9 

-22°15.1 

172°07.1 

-21°56.7 

Capella 

280°28.8 

46°00.9 

13 

116°15.8 

26°23.5 

23°21.2 

352°46.2 

21°05.0 

220°37.7 

-22°15.1 

187°09.8 

-21°56.7 

Bellatrix 

278°27.9 

6°21.9 

14 

131°18.3 

41°22.6 

23°21.4 

7°47.0 

21°04.6 

235°40.4 

-22° 15.0 

202° 12.4 

-21°56.7 

Elnath 

278°07.8 

28°37.2 

15 

146°20.8 

56°21.8 

23°21.5 

22°47.8 

21°04.3 

250°43.1 

-22° 15.0 

217° 15.1 

-21°56.8 

Alnilam 

275°42.5 

-1°11.5 

16 

161°23.2 

71°20.9 

23°21.6 

37°48.6 

21°03.9 

265°45.9 

-22° 15.0 

232° 17.7 

-21°56.8 

Betelgeuse 

270°57.2 

7°24.5 

17 

176°25.7 

86°20.0 

23°21.7 

52°49.4 

21°03.6 

280°48.6 

-22° 15.0 

247° 20.4 

-21°56.8 

Canopus 

263°54.9 

-52°42.4 

18 

191°28.2 

101°19.2 

23°21.8 

67°50.2 

21°03.2 

295°51.4 

-22° 15.0 

262°23.1 

-21°56.8 

Sirius 

258°30.3 

-16°44.5 

19 

206°30.6 

116°18.3 

23°21.9 

82°51.0 

21°02.9 

310°54.1 

-22° 14.9 

277° 25.7 

-21°56.9 

Adara 

255°09.7 

-29°00.0 

20 

221°33.1 

131° 17.4 

23°22.0 

97°51.8 

21°02.5 

325°56.9 

-22° 14.9 

292° 28.4 

-21°56.9 

Procyon 

244°55.7 

5°10.6 

21 

236°35.5 

146° 16.5 

23°22.1 

112°52.6 

21°02.2 

340°59.6 

-22° 14.9 

307°31.0 

-21°56.9 

Pollux 

243°23.0 

27°58.7 

22 

251°38.0 

161°15.7 

23°22.1 

127°53.4 

21°01.8 

356°02.4 

-22° 14.9 

322°33.7 

-21°57.0 

Avior 

234° 17.0 

-59°34.5 

23 

266°40.5 

176° 14.8 

23°22.2 

142°54.2 

21°01.5 

11°05.1 

-22° 14.9 

337°36.3 

-21°57.0 

Suhail 

222°49.8 

-43° 30.8 

Mer.pass.:5:16: 

v-0.9 dO.l 

m-3.8 

v0.8 d-0.3 ml.8 j 

v2.8 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.6 

-69°48.0 


Alphard 

217°52.3 

-8°44.6 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 













C1°OQ 1 

0 

281°42.9 

191 u 13.9 

23 u 22.3 

157 u 55.0 

21 u 01.1 

26 u 07.9 

-22 u 14.8 

352 u 39.0 

-21 u 57.0 

uuDne 

±yo ‘fo.y 

i onO on it 

oi oy.± 

i a o no o 

1 

296°45.4 

206° 13.1 

23°22.4 

172°55.8 

21°00.8 

41°10.6 

-22° 14.8 

7°41.7 

-21°57.0 

Denebola 

182 2y.b 

14 28.U 

2 

311°47.9 

221°12.2 

23°22.5 

187°56.6 

21°00.4 

56°13.4 

-22° 14.8 

22°44.3 

-21°57.1 

Gienah 

175°48.1 

1 700 0/1 ~7 

-17°39.0 

3 

326°50.3 

236°11.3 

23°22.6 

202°57.4 

21°00.1 

71°16.1 

-22° 14.8 

37°47.0 

-21°57.1 

Acrux 

1(5 U4./ 

-63° 12.6 

4 

341°52.8 

251°10.5 

23°22.7 

217°58.2 

20°59.7 

86°18.9 

-22° 14.8 

52°49.6 

-21°57.1 

Gacrux 

171°56.3 

-57° 13.5 

5 

356°55.3 

266°09.6 

23°22.8 

232°59.0 

20°59.4 

101°21.6 

-22° 14.7 

67°52.3 

-21°57.1 

Alioth 

166° 17.1 

55°51.7 

6 

11°57.7 

281°08.7 

23°22.9 

247°59.8 

20°59.0 

116°24.4 

-22° 14.7 

82°55.0 

-21°57.2 

Spica 

158°26.8 

-11°15.7 

/inOin a 

7 

27°00.2 

296°07.8 

23°22.9 

263°00.6 

20°58.7 

131°27.1 

-22° 14.7 

97°57.6 

-21°57.2 

Alcaid 

152°55.5 

49 13.4 

8 

42°02.7 

311°07.0 

23°23.0 

278°01.4 

20°58.3 

146°29.8 

-22° 14.7 

113°00.3 

-21°57.2 

Hadar 

148°41.8 

i a o O no c 

-60° 28.1 
ncOn7o 

9 

57°05.1 

326°06.1 

23°23.1 

293°02.2 

20°58.0 

161°32.6 

-22° 14.7 

128°02.9 

-21°57.3 

Menkent 

148 02.6 

-36 27.9 

10 

72°07.6 

341°05.2 

23°23.2 

308°03.0 

20°57.6 

176°35.3 

-22° 14.7 

143°05.6 

-21°57.3 

Arcturus 

145 51.7 

19°05.4 

11 

87° 10.0 

356°04.4 

23°23.3 

323°03.9 

20°57.2 

191°38.1 

-22° 14.6 

158°08.3 

-21°57.3 

Rigil Kent. 

139°45.8 

-60°55.0 

12 

102° 12.5 

11°03.5 

23°23.3 

338° 04.7 

20°56.9 

206°40.8 

-22° 14.6 

173° 10.9 

-21°57.3 

Zubenelg. 

137°00.7 

-16°07.2 

13 

117° 15.0 

26°02.6 

23°23.4 

353°05.5 

20°56.5 

221°43.6 

-22° 14.6 

188° 13.6 

-21°57.4 

Kochab 

137°19.4 

1 0“7 O 

74°04.9 

14 

132° 17.4 

41°01.7 

23°23.5 

8°06.3 

20°56.2 

236°46.3 

-22° 14.6 

203° 16.2 

-21°57.4 

Alphecca 

126 07.3 

iinO on o 

26 39.3 

ncOno a 

15 

147° 19.9 

56°00.9 

23°23.6 

23°07.1 

20°55.8 

251°49.1 

-22° 14.6 

218° 18.9 

-21°57.4 

Antares 

112 2U.9 

-26 28.4 

16 

162°22.4 

70°60.0 

23°23.6 

38°07.9 

20°55.5 

266°51.8 

-22° 14.5 

233°21.6 

-21°57.4 

Atria 

107° 18.4 

i nno o“7 it 

-69°03.7 

1 C O A A O 

17 

177°24.8 

85°59.1 

23°23.7 

53°08.7 

20°55.1 

281°54.5 

-22° 14.5 

248° 24.2 

-21°57.5 

Sa bi k 

102 U/.b 

-lb 44.8 

07 o A 

18 

192°27.3 

100°58.3 

23°23.8 

68°09.5 

20°54.8 

296°57.3 

-22° 14.5 

263° 26.9 

-21°57.5 

Shaula 

96° 15.9 

r\ o no o 

-37 06.9 

mO oo n 

19 

207° 29.8 

115°57.4 

23°23.9 

83° 10.3 

20°54.4 

312°00.0 

-22° 14.5 

278° 29.5 

-21°57.5 

Rasalhague 

96 02.3 

nnO /io 7 

12 33.0 

20 

222°32.2 

130°56.5 

23°23.9 

98° 11.1 

20°54.0 

327°02.8 

-22° 14.5 

293°32.2 

-21°57.6 

Eta min 

90 4 5.1 

51°29.4 

21 

237°34.7 

145°55.6 

23°24.0 

113°11.9 

20°53.7 

342°05.5 

-22° 14.5 

308° 34.9 

-21°57.6 

Kaus Aust. 

83°37.9 

ooo oc o 

-34°22.4 

ooo A O O 

22 

252°37.1 

160°54.8 

23°24.1 

128° 12.7 

20°53.3 

357°08.3 

-22° 14.4 

323°37.5 

-21°57.6 

Vega 

80 3b.8 

38 48.2 

23 

267°39.6 

175°53.9 

23°24.1 

143° 13.5 

20°53.0 

12°11.0 

-22° 14.4 

338°40.2 

-21°57.6 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.2 

Mer.pass.:5:12: 

v-0.9 dO.l 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Peacock 

53°12.2 

-56°40.1 





















Deneb 

49°28.2 

45°20.9 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°57.8 

0 

282 u 42.1 

190 u 53.0 

23 u 24.2 

158 u 14.3 

20 u 52.6 

27 u 13.7 

-22° 14.4 

353 u 42.8 

-21 u 57.7 

Alnair 

27°38.3 

-46°51.8 

1 

297°44.5 

205°52.1 

23°24.3 

173°15.1 

20°52.3 

42°16.5 

-22° 14.4 

8°45.5 

-21°57.7 

Fomalhaut 

15°19.3 

-29°31.0 

2 

312°47.0 

220°51.3 

23°24.3 

188° 15.9 

20°51.9 

57°19.2 

-22° 14.4 

23°48.2 

-21°57.7 

Scheat 

13°49.2 

28°11.1 

3 

327°49.5 

235°50.4 

23°24.4 

203° 16.7 

20°51.5 

72°22.0 

-22° 14.3 

38°50.8 

-21°57.7 

Markab 

13°34.1 

15°18.5 

4 

342°51.9 

250°49.5 

23°24.4 

218° 17.6 

20°51.2 

87°24.7 

-22° 14.3 

53°53.5 

-21°57.8 

2019/7/3 

SHA 

Mer.pass 

5 

357°54.4 

265°48.7 

23°24.5 

233° 18.4 

20°50.8 

102°27.4 

-22° 14.3 

68°56.1 

-21°57.8 


270°51.0 

11:14 

6 

12°56.9 

280° 47.8 

23°24.6 

248° 19.2 

20°50.5 

117°30.2 

-22° 14.3 

83°58.8 

-21°57.8 

Mars 

236°52 0 

13:29 

7 

27°59.3 

295°46.9 

23°24.6 

263°20.0 

20°50.1 

132°32.9 

-22° 14.3 

99°01.5 

-21°57.9 

J u piter 

104°18.1 

22:16 

8 

43°01.8 

310°46.0 

23°24.7 

278°20.8 

20°49.7 

147°35.7 

-22° 14.2 

114° 04.1 

-21°57.9 

Saturn 

70°51.4 

00:34 

9 

58°04.3 

325°45.2 

23°24.7 

293°21.6 

20°49.4 

162°38.4 

-22° 14.2 

129°06.8 

-21°57.9 




10 

73°06.7 

340°44.3 

23°24.8 

308° 22.4 

20°49.0 

177°41.1 

-22° 14.2 

144° 09.4 

-21°57.9 

2019/7/4 

SHA 

Mer.pass 

11 

88°09.2 

355°43.4 

23°24.8 

323°23.2 

20°48.7 

192°43.9 

-22° 14.2 

159° 12.1 

-21°58.0 

Venus 

269°31.0 

11:16 

12 

103°11.6 

10°42.5 

23°24.9 

338° 24.0 

20°48.3 

207°46.6 

-22° 14.2 

174° 14.8 

-21°58.0 

Mars 

236°12.1 

13:28 

13 

118°14.1 

25°41.7 

23°24.9 

353° 24.8 

20°47.9 

222°49.4 

-22° 14.2 

189° 17.4 

-21°58.0 

Jupiter 

104°24.9 

22:11 

14 

133° 16.6 

40° 40.8 

23°25.0 

8°25.6 

20°47.6 

237°52.1 

-22° 14.1 

204° 20.1 

-21°58.0 

Saturn 

70° 56.1 

00:29 

15 

148° 19.0 

55°39.9 

23°25.0 

23°26.4 

20°47.2 

252°54.8 

-22° 14.1 

219°22.7 

-21°58.1 

2019/7/5 

SHA 

Mer.pass 

16 

163°21.5 

70°39.0 

23°25.1 

38°27.3 

20°46.8 

267°57.6 

-22° 14.1 

234° 25.4 

-21°58.1 

Venus 

268° 10.9 

11:17 

17 

178°24.0 

85°38.2 

23°25.1 

53°28.1 

20°46.5 

283°00.3 

-22° 14.1 

249°28.1 

-21°58.1 

Mars 

235°32.3 

13:26 

18 

193°26.4 

100°37.3 

23°25.1 

68°28.9 

20°46.1 

298°03.1 

-22° 14.1 

264° 30.7 

-21°58.2 

Jupiter 

104°31.7 

22:07 

19 

208°28.9 

115°36.4 

23°25.2 

83°29.7 

20°45.8 

313°05.8 

-22° 14.0 

279° 33.4 

-21°58.2 

Saturn 

71°00.8 

00:25 

20 

223°31.4 

130°35.5 

23°25.2 

98°30.5 

20°45.4 

328°08.5 

-22° 14.0 

294° 36.0 

-21°58.2 

I Horizontal naralax 


21 

238°33.8 

145° 34.7 

23°25.3 

113°31.3 

20°45.0 

343°11.3 

-22° 14.0 

309° 38.7 

-21°58.2 


r 

Venus; 

0.1 

22 

253°36.3 

160°33.8 

23°25.3 

128°32.1 

20°44.7 

358°14.0 

-22° 14.0 

324°41.4 

-21°58.3 


Mars: 

0.1 

23 

268°38.8 

175°32.9 

23°25.3 

143°32.9 

20°44.3 

13°16.7 

-22° 14.0 

339°44.0 

-21°58.3 




Mer.pass.:5:08: 

v-0.9 dO.l 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 





124 



2019 July 03 to Jul. 05 


GHA 

178' J 58.2 

193°58.1 

208°57.9 

223°57.8 

238°57.7 

253°57.6 

268°57.5 

283°57.4 

298°57.2 

313°57.1 

328°57.0 

343°56.9 

358°56.8 

13°56.7 

28°56.5 

43°56.4 

58°56.3 

73°56.2 

88°56.1 

103°56.0 

118°55.9 

133°55.7 

148°55.6 

163°55.5 

SD.=15.7 


GHA 

178° 52.7 
193°52.6 
208°52.5 
223°52.4 
238°52.2 
253°52.1 
268°52.0 
283°51.9 
298°51.8 
313°51.7 
328°51.6 
343°51.5 
358°51.4 
13°51.3 
28°51.2 
43°51.0 
58°50.9 
73°50.8 
88°50.7 
103°50.6 
118°50.5 
133°50.4 
148°50.3 
163°50.2 
SD =15.7 


Dec 

22°59.7 

22°59.5 

22°59.3 

22°59.1 

22°58.9 

22°58.7 

22°58.6 

22°58.4 

22°58.2 

22°58.0 

22°57.8 

22°57.6 

22°57.4 

22°57.2 

22°57.0 

22°56.7 

22°56.5 

22°56.3 

22°56.1 

22°55.9 

22°55.7 

22°55.5 

22°55.3 

22°55.1 

d=-0.2 


GHA 

176°08.9 

190°32.2 

204°55.5 

219°18.8 

233°42.1 

248°05.3 

262°28.5 

276°51.7 

291°14.9 

305°38.1 

320°01.3 

334°24.5 

348°47.7 

3°10.9 

17°34.1 

31°57.3 

46°20.5 

60°43.7 

75°06.9 

89°30.1 

103°53.3 

118°16.6 

132°39.9 

147°03.1 


Dec 

22°22.4 
22 ° 22.0 
22°21.5 
22 ° 20.8 
22 ° 20.0 
22°19.0 
22°17.8 
22°16.5 
22°15.0 
22°13.3 
22°11.5 
22°09.6 
22°07.5 
22°05.2 
22 ° 02.8 
22 ° 00.2 
21°57.4 
21°54.5 
21°51.5 
21°48.2 
21°44.9 
21°41.3 
21°37.7 
21°33.8 
S.D =16.3 


rhu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

178°55.4 

22°54.9 

161°26.5 

4.3 

21°29.8 

-4.1 

60.1 

1 

193°55.3 

22°54.7 

175°49.8 

4.3 

21°25.7 

-4.2 

60.1 

2 

208°55.2 

22°54.5 

190°13.2 

4.4 

21°21.4 

-4.4 

60.1 

3 

223°55.1 

22°54.3 

204°36.5 

4.4 

21°17.0 

-4.5 

60.1 

4 

238°54.9 

22°54.0 

218°59.9 

4.4 

21°12.4 

-4.7 

60.2 

5 

253°54.8 

22°53.8 

233°23.4 

4.5 

21°07.6 

-4.8 

60.2 

6 

268°54.7 

22°53.6 

247°46.9 

4.5 

21°02.7 

-5.0 

60.2 

7 

283°54.6 

22°53.4 

262° 10.4 

4.5 

20°57.7 

-5.1 

60.2 

8 

298°54.5 

22°53.2 

276°33.9 

4.6 

20°52.5 

-5.3 

60.2 

9 

313°54.4 

22°53.0 

290°57.5 

4.6 

20°47.1 

-5.4 

60.2 

10 

328°54.3 

22°52.8 

305°21.1 

4.6 

20°41.6 

-5.6 

60.2 

11 

343° 54.1 

22°52.5 

319°44.8 

4.7 

20°36.0 

-5.7 

60.2 

12 

358°54.0 

22°52.3 

334°08.5 

4.7 

20°30.2 

-5.9 

60.2 

13 

13°53.9 

22°52.1 

348°32.2 

4.8 

20°24.3 

-6.0 

60.2 

14 

28°53.8 

22°51.9 

2°56.0 

4.8 

20 ° 18.2 

-6.1 

60.2 

15 

43°53.7 

22°51.7 

17°19.8 

4.9 

20 ° 12.0 

-6.3 

60.2 

16 

58°53.6 

22°51.4 

31°43.7 

4.9 

20°05.6 

-6.4 

60.3 

17 

73°53.5 

22°51.2 

46°07.6 

4.9 

19°59.1 

-6.6 

60.3 

18 

88°53.4 

22°51.0 

60°31.6 

5.0 

19°52.5 

-6.7 

60.3 

19 

103°53.2 

22°50.8 

74°55.6 

5.1 

19°45.7 

-6.8 

60.3 

20 

118°53.1 

22°50.6 

89°19.7 

5.1 

19°38.8 

-7.0 

60.3 

21 

133°53.0 

22°50.3 

103°43.8 

5.2 

19°31.8 

-7.1 

60.3 

22 

148°52.9 

22°50.1 

118°08.0 

5.2 

19°24.6 

-7.2 

60.3 

23 

163°52.8 

22°49.9 

132°32.3 

5.3 

19°17.3 

-7.4 

60.3 


SD. —15.7 

d=-0.2 

S.D.—16.4 


Dec 

GHA 

V 

Dec 

d 

HP 

22 u 49.7 

146 u 56.6 

5.3 

19 u 09.8 

-7.5 

60.3 

22°49.4 

161°20.9 

5.4 

19°02.3 

-7.6 

60.3 

22°49.2 

175°45.3 

5.4 

18°54.6 

-7.8 

60.3 

22°49.0 

190°09.8 

5.5 

18°46.7 

-7.9 

60.3 

22°48.7 

204° 34.3 

5.6 

18°38.8 

-8.0 

60.3 

22°48.5 

218°58.9 

5.6 

18°30.7 

-8.2 

60.3 

22°48.3 

233°23.6 

5.7 

18°22.4 

-8.3 

60.3 

22°48.0 

247°48.3 

5.8 

18°14.1 

-8.4 

60.3 

22°47.8 

262°13.1 

5.8 

18°05.6 

-8.5 

60.3 

22°47.6 

276°37.9 

5.9 

17°57.1 

-8.6 

60.3 

22°47.4 

291°02.9 

5.9 

17°48.4 

-8.8 

60.3 

22°47.1 

305°27.8 

6.0 

17°39.5 

-8.9 

60.3 

22°46.9 

319°52.9 

6.1 

17°30.6 

-9.0 

60.3 

22°46.6 

334° 18.0 

6.2 

17°21.6 

-9.1 

60.3 

22°46.4 

348°43.2 

6.2 

17°12.4 

-9.2 

60.3 

22°46.2 

3°08.4 

6.3 

17°03.1 

-9.3 

60.3 

22°45.9 

17°33.8 

6.4 

16°53.7 

-9.4 

60.3 

22°45.7 

31°59.2 

6.4 

16°44.2 

-9.6 

60.3 

22°45.5 

46°24.6 

6.5 

16°34.6 

-9.7 

60.3 

22°45.2 

60°50.1 

6.6 

16°24.9 

-9.8 

60.2 

22°45.0 

75°15.7 

6.6 

16°15.1 

-9.9 

60.2 

22°44.7 

89°41.4 

6.7 

16°05.2 

-10.0 

60.2 

22°44.5 

104°07.2 

6.8 

15°55.2 

-10.1 

60.2 

22°44.3 

118°33.0 

6.9 

15°45.0 

-10.2 

60.2 

Q. 

II 

O 

k> 

S.D.—16.4 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 







70 







68 







66 



00:40 

23:23 



64 



01:47 

22:21 



62 



02:21 

21:47 



60 


01:10 

02:45 

21:23 

22:56 


58 


01:53 

03:05 

21:03 

22:15 


56 


02:20 

03:21 

20:47 

21:48 


54 

01:05 

02:41 

03:35 

20:34 

21:27 

23:02 

52 

01:44 

02:58 

03:46 

20:22 

21:10 

22:24 

50 

02:09 

03:13 

03:57 

20:11 

20:55 

21:59 

45 

02:53 

03:42 

04:19 

19:50 

20:27 

21:15 

40 

03:22 

04:04 

04:36 

19:32 

20:05 

20:46 

35 

03:45 

04:21 

04:51 

19:18 

19:47 

20:24 

30 

04:03 

04:36 

05:04 

19:05 

19:32 

20:05 

20 

04:32 

05:01 

05:25 

18:44 

19:08 

19:37 

10 

04:54 

05:21 

05:44 

18:25 

18:48 

19:15 

0 

05:12 

05:38 

06:01 

18:08 

18:30 

18:57 

-10 

05:29 

05:55 

06:18 

17:51 

18:14 

18:40 

-20 

05:45 

06:12 

06:36 

17:33 

17:57 

18:24 

-30 

06:01 

06:30 

06:57 

17:12 

17:39 

18:08 

-35 

06:09 

06:41 

07:09 

17:00 

17:28 

17:60 

-40 

06:18 

06:52 

07:22 

16:47 

17:17 

17:51 

-45 

06:28 

07:05 

07:39 

16:30 

17:04 

17:41 

-50 

06:39 

07:21 

07:59 

16:10 

16:48 

17:30 

-52 

06:44 

07:28 

08:08 

16:01 

16:41 

17:25 

-54 

06:50 

07:36 

08:19 

15:50 

16:33 

17:19 

-56 

06:56 

07:44 

08:31 

15:38 

16:25 

17:13 

-58 

07:02 

07:54 

08:45 

15:24 

16:15 

17:07 

-60 

07:09 

08:06 

09:02 

15:07 

16:04 

16:60 




Moonrise 



Moonset 


Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

72 




— 

— 

— 

70 



03:54 



00:55 

68 


02:27 

04:42 


00:15 

00:06 

66 

01:54 

03:22 

05:12 

23:19 

23:35 

23:41 

64 

02:35 

03:55 

05:35 

22:45 

23:11 

23:25 

62 

03:03 

04:20 

05:53 

22:21 

22:52 

23:12 

60 

03:24 

04:39 

06:08 

22:01 

22:37 

23:01 

58 

03:42 

04:55 

06:21 

21:45 

22:24 

22:52 

56 

03:56 

05:09 

06:32 

21:31 

22:12 

22:43 

54 

04:09 

05:20 

06:41 

21:19 

22:02 

22:35 

52 

04:20 

05:31 

06:50 

21:08 

21:53 

22:29 

50 

04:30 

05:40 

06:57 

20:59 

21:45 

22:22 

45 

04:51 

05:59 

07:14 

20:39 

21:28 

22:09 

40 

05:08 

06:15 

07:27 

20:23 

21:14 

21:58 

35 

05:23 

06:29 

07:38 

20:09 

21:02 

21:48 

30 

05:35 

06:40 

07:48 

19:57 

20:51 

21:40 

20 

05:56 

06:60 

08:05 

19:36 

20:33 

21:25 

10 

06:15 

07:17 

08:19 

19:18 

20:17 

21:13 

0 

06:32 

07:33 

08:33 

19:01 

20:02 

21:01 

-10 

06:49 

07:49 

08:47 

18:44 

19:47 

20:48 

-20 

07:08 

08:07 

09:01 

18:26 

19:31 

20:35 

-30 

07:29 

08:26 

09:18 

18:05 

19:12 

20:20 

-35 

07:42 

08:38 

09:28 

17:53 

19:01 

20:12 

-40 

07:56 

08:51 

09:39 

17:39 

18:49 

20:01 

-45 

08:13 

09:07 

09:52 

17:22 

18:34 

19:50 

-50 

08:34 

09:26 

10:07 

17:01 

18:15 

19:35 

-52 

08:44 

09:35 

10:14 

16:51 

18:07 

19:28 

-54 

08:56 

09:45 

10:23 

16:40 

17:57 

19:21 

-56 

09:08 

09:56 

10:32 

16:28 

17:46 

19:12 

-58 

09:23 

10:09 

10:42 

16:13 

17:33 

19:03 

-60 

09:41 

10:24 

10:54 

15:55 

17:19 

18:52 


Sun 

Eqn.of Time 
00 h 12 h 

04:07 04:13 

04:18 04:24 

04:29 04:35 


Moon 

Mer.Pass. 
Upper Lower 

12:46 00:16 

13:47 01:17 

14:46 02:17 






July 06, 07 ,08 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

283°41.2 

190°32.1 

23°25.4 

158°33.7 

20°43.9 

28°19.5 

-22° 14.0 

354°46.7 

-21°58.3 

Alpheratz 

357°39.1 

29°11.7 

1 

298°43.7 

205°31.2 

23°25.4 

173°34.5 

20°43.6 

43°22.2 

-22° 13.9 

9°49.3 

-21°58.3 

Ankaa 

353°11.5 

-42°11.9 

2 

313°46.1 

220°30.3 

23°25.4 

188°35.4 

20°43.2 

58°25.0 

-22° 13.9 

24°52.0 

-21°58.4 

Schedar 

349°35.8 

56°38.3 

3 

328°48.6 

235° 29.4 

23°25.5 

203°36.2 

20°42.8 

73°27.7 

-22° 13.9 

39°54.7 

-21°58.4 

Diphda 

348°51.6 

-17°52.8 

4 

343°51.1 

250°28.6 

23°25.5 

218°37.0 

20°42.5 

88°30.4 

-22° 13.9 

54°57.3 

-21°58.4 

Achernar 

335°23.8 

-57°08.1 

5 

358°53.5 

265° 27.7 

23°25.5 

233°37.8 

20°42.1 

103°33.2 

-22° 13.9 

69°60.0 

-21°58.5 

Hamal 

327°56.2 

23°33.0 

6 

13°56.0 

280°26.8 

23°25.6 

248°38.6 

20°41.7 

118°35.9 

-22° 13.8 

85°02.6 

-21°58.5 

Polaris 

316° 12.4 

89°20.4 

7 

28°58.5 

295°25.9 

23°25.6 

263°39.4 

20°41.4 

133°38.6 

-22° 13.8 

100°05.3 

-21°58.5 

Akamar 

315°15.4 

-40° 13.5 

8 

44°00.9 

310°25.1 

23°25.6 

278°40.2 

20°41.0 

148°41.4 

-22° 13.8 

115°08.0 

-21°58.5 

Menkar 

314°10.9 

4°09.8 

9 

59°03.4 

325°24.2 

23°25.6 

293°41.0 

20°40.6 

163°44.1 

-22° 13.8 

130°10.6 

-21°58.6 

Mirfak 

308°34.7 

49°55.5 

10 

74°05.9 

340° 23.3 

23°25.7 

308°41.8 

20°40.3 

178°46.8 

-22° 13.8 

145°13.3 

-21°58.6 

Aldebaran 

290°44.9 

16°32.7 

11 

89°08.3 

355°22.4 

23°25.7 

323°42.7 

20°39.9 

193°49.6 

-22° 13.8 

160°15.9 

-21°58.6 

Rigel 

281°08.4 

-8°10.8 

12 

104°10.8 

10°21.6 

23°25.7 

338°43.5 

20° 39.5 

208°52.3 

-22° 13.7 

175°18.6 

-21°58.6 

Capella 

280°28.8 

46°00.9 

13 

119°13.3 

25°20.7 

23°25.7 

353°44.3 

20°39.2 

223°55.0 

-22° 13.7 

190°21.3 

-21°58.7 

Bellatrix 

278°27.9 

6°21.9 

14 

134°15.7 

40° 19.8 

23°25.7 

8°45.1 

20°38.8 

238°57.8 

-22° 13.7 

205°23.9 

-21°58.7 

Elnath 

278°07.7 

28°37.3 

15 

149°18.2 

55° 18.9 

23°25.8 

23°45.9 

20°38.4 

254°00.5 

-22° 13.7 

220°26.6 

-21°58.7 

Alnilam 

275°42.5 

-1°11.5 

16 

164°20.6 

70° 18.1 

23°25.8 

38°46.7 

20°38.1 

269°03.2 

-22° 13.7 

235°29.2 

-21°58.8 

Betelgeuse 

270°57.2 

7°24.5 

17 

179°23.1 

85° 17.2 

23°25.8 

53°47.5 

20°37.7 

284°06.0 

-22° 13.7 

250°31.9 

-21°58.8 

Canopus 

263°54.9 

-52°42.4 

18 

194°25.6 

100° 16.3 

23°25.8 

68°48.3 

20°37.3 

299°08.7 

-22° 13.6 

265°34.6 

-21°58.8 

Sirius 

258°30.3 

-16°44.5 

19 

209°28.0 

115° 15.4 

23°25.8 

83°49.1 

20°37.0 

314°11.4 

-22° 13.6 

280°37.2 

-21°58.8 

Adara 

255°09.7 

-28°60.0 

20 

224°30.5 

130° 14.6 

23°25.8 

98°50.0 

20°36.6 

329° 14.2 

-22° 13.6 

295°39.9 

-21°58.9 

Procyon 

244°55.7 

5°10.6 

21 

239°33.0 

145° 13.7 

23°25.8 

113°50.8 

20°36.2 

344° 16.9 

-22° 13.6 

310°42.5 

-21°58.9 

Pollux 

243°23.0 

27°58.7 

22 

254°35.4 

160° 12.8 

23°25.8 

128°51.6 

20°35.9 

359°19.6 

-22° 13.6 

325°45.2 

-21°58.9 

Avior 

234° 17.0 

-59°34.4 

23 

269°37.9 

175° 11.9 

23°25.9 

143°52.4 

20°35.5 

14°22.4 

-22°13.5 

340°47.9 

-21°58.9 

Suhail 

222°49.8 

-43° 30.8 

Mer.pass.:5:04: 

v-0.9 dO.O 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.7 

-69°48.0 


Alphard 

217°52.3 

-8°44.6 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n 11 Kiio 


C1°OQ 1 

0 

284°40.4 

190°11.1 

23 u 25.9 

158 u 53.2 

20 u 35.1 

29 u 25.1 

-22 u 13.5 

355 u 50.5 

-21 u 59.0 

uuDne 

±yo ‘to.y 

i onO on it 

oi oy.± 

1 A O AO A 

1 

299°42.8 

205° 10.2 

23°25.9 

173°54.0 

20°34.8 

44°27.8 

-22° 13.5 

10°53.2 

-21°59.0 

Denebola 

182 2y.b 

14 28.U 

2 

314°45.3 

220°09.3 

23°25.9 

188°54.8 

20°34.4 

59°30.5 

-22° 13.5 

25°55.8 

-21°59.0 

Gienah 

175°48.1 

1 700 A A O 

-17°39.0 

3 

329°47.7 

235°08.4 

23°25.9 

203°55.7 

20°34.0 

74°33.3 

-22° 13.5 

40°58.5 

-21°59.1 

Acrux 

1/8 U4.8 

-63° 12.6 

4 

344°50.2 

250°07.6 

23°25.9 

218°56.5 

20°33.6 

89°36.0 

-22° 13.5 

56°01.2 

-21°59.1 

Gacrux 

171°56.3 

-57° 13.5 

5 

359°52.7 

265°06.7 

23°25.9 

233°57.3 

20°33.3 

104°38.7 

-22° 13.4 

71°03.8 

-21°59.1 

Alioth 

166° 17.1 

55°51.7 

6 

14°55.1 

280°05.8 

23°25.9 

248°58.1 

20°32.9 

119°41.5 

-22° 13.4 

86°06.5 

-21°59.1 

Spica 

158°26.8 

-11°15.7 

/IAOio a 

7 

29°57.6 

295°04.9 

23°25.9 

263°58.9 

20°32.5 

134°44.2 

-22° 13.4 

101°09.1 

-21°59.2 

Alcaid 

152°55.5 

49 13.4 

8 

45°00.1 

310°04.1 

23°25.9 

278°59.7 

20°32.1 

149°46.9 

-22° 13.4 

116°11.8 

-21°59.2 

Hadar 

148°41.8 

1 A O O A A £ 

-60° 28.1 
ncOAO A 

9 

60°02.5 

325°03.2 

23°25.9 

294°00.5 

20°31.8 

164°49.7 

-22° 13.4 

131°14.5 

-21°59.2 

Menkent 

148 02.0 

-36 28.0 

10 

75°05.0 

340°02.3 

23°25.9 

309°01.4 

20°31.4 

179°52.4 

-22° 13.4 

146° 17.1 

-21°59.2 

Arcturus 

145 51.7 

19°05.4 

11 

90°07.5 

355°01.4 

23°25.9 

324°02.2 

20°31.0 

194°55.1 

-22° 13.3 

161°19.8 

-21°59.3 

Rigil Kent. 

139°45.8 

-60°55.0 

12 

105°09.9 

10°00.5 

23°25.8 

339°03.0 

20°30.7 

209°57.8 

-22° 13.3 

176°22.4 

-21°59.3 

Zubenelg. 

137°00.7 

-16°07.2 

13 

120°12.4 

24°59.7 

23°25.8 

354°03.8 

20°30.3 

225°00.6 

-22° 13.3 

191°25.1 

-21°59.3 

Kochab 

137°19.5 

1 A“7 O 

74°05.0 

AC O O A A 

14 

135°14.9 

39°58.8 

23°25.8 

9°04.6 

20°29.9 

240°03.3 

-22° 13.3 

206°27.8 

-21°59.4 

Alphecca 

126 07.3 

iinOAA A 

26 39.3 

ncOno A 

15 

150°17.3 

54°57.9 

23°25.8 

24°05.4 

20° 29.5 

255°06.0 

-22° 13.3 

221°30.4 

-21°59.4 

Antares 

112 2U.9 

-26 28.4 

16 

165°19.8 

69°57.0 

23°25.8 

39°06.3 

20°29.2 

270°08.7 

-22° 13.2 

236°33.1 

-21°59.4 

Atria 

107° 18.4 

1 A A O A "7 C 

-69°03.7 

1 C O A A O 

17 

180°22.2 

84°56.2 

23°25.8 

54°07.1 

20°28.8 

285°11.5 

-22°13.2 

251°35.7 

-21°59.4 

Sa bi k 

102 U/.D 

-lb 44.8 

07 O A fZ A 

18 

195°24.7 

99°55.3 

23°25.8 

69°07.9 

20°28.4 

300° 14.2 

-22° 13.2 

266°38.4 

-21°59.5 

Shaula 

96° 15.9 

r\ O A A O 

-37 06.9 

1 A O OO A 

19 

210°27.2 

114°54.4 

23°25.8 

84°08.7 

20°28.0 

315°16.9 

-22° 13.2 

281°41.1 

-21°59.5 

Rasalhague 

96 02.3 

AAO /IO 7 

12 33.0 

20 

225°29.6 

129°53.5 

23°25.7 

99°09.5 

20°27.7 

330°19.7 

-22°13.2 

296°43.7 

-21°59.5 

Eta min 

90 4 5.1 

51°29.4 

21 

240° 32.1 

144°52.7 

23°25.7 

114°10.3 

20°27.3 

345°22.4 

-22° 13.2 

311°46.4 

-21°59.5 

Kaus Aust. 

83°37.9 

OAOa c o 

-34°22.4 

ooo A O A 

22 

255°34.6 

159°51.8 

23°25.7 

129°11.1 

20°26.9 

0°25.1 

-22°13.1 

326°49.1 

-21°59.6 

Vega 

80 3b.8 

38 48.2 

23 

270°37.0 

174°50.9 

23°25.7 

144° 12.0 

20° 26.5 

15°27.8 

-22°13.1 

341°51.7 

-21°59.6 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.2 

Mer.pass.:5:00: 

v-0.9 dO.O 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Peacock 

53°12.1 

-56°40.1 





















Deneb 

49°28.2 

45°20.9 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°57.9 

0 

285°39.5 

189°50.0 

23 u 25.7 

159 u 12.8 

20 u 26.2 

30 u 30.6 

-22 u 13.1 

356 u 54.4 

-21 u 59.6 

Alnair 

27°38.2 

-46°51.8 

1 

300°42.0 

204° 49.2 

23°25.6 

174° 13.6 

20°25.8 

45°33.3 

-22°13.1 

11°57.0 

-21°59.6 

Fomalhaut 

15°19.3 

-29°31.0 

2 

315°44.4 

219°48.3 

23°25.6 

189° 14.4 

20°25.4 

60°36.0 

-22°13.1 

26°59.7 

-21°59.7 

Scheat 

13°49.2 

28°11.1 

3 

330°46.9 

234° 47.4 

23°25.6 

204° 15.2 

20°25.0 

75°38.7 

-22°13.1 

42°02.4 

-21°59.7 

Markab 

13°34.1 

15°18.5 

4 

345°49.3 

249° 46.5 

23°25.6 

219°16.1 

20°24.7 

90°41.5 

-22° 13.0 

57°05.0 

-21°59.7 

2019/7/6 

SHA 

Mer.pass 

5 

0°51.8 

264°45.7 

23°25.5 

234° 16.9 

20°24.3 

105°44.2 

-22° 13.0 

72°07.7 

-21°59.8 


266°50 8 

11:19 

6 

15°54.3 

279°44.8 

23°25.5 

249° 17.7 

20°23.9 

120°46.9 

-22° 13.0 

87° 10.3 

-21°59.8 

Mars 

oUU JU.U 

234°52.5 

13:25 

7 

30°56.7 

294° 43.9 

23°25.5 

264° 18.5 

20°23.5 

135°49.6 

-22° 13.0 

102° 13.0 

-21°59.8 

J u piter 

104°38 3 

22:03 

8 

45°59.2 

309°43.0 

23°25.4 

279° 19.3 

20°23.1 

150°52.3 

-22° 13.0 

117°15.7 

-21°59.8 

Saturn 

1V/7 JU. J 

71°05.5 

00:21 

9 

61°01.7 

324°42.2 

23°25.4 

294°20.1 

20°22.8 

165°55.1 

-22° 13.0 

132° 18.3 

-21°59.9 




10 

76°04.1 

339°41.3 

23°25.4 

309°21.0 

20° 22.4 

180°57.8 

-22° 12.9 

147°21.0 

-21°59.9 

2019/7/7 

SHA 

Mer.pass 

11 

91°06.6 

354°40.4 

23°25.3 

324°21.8 

20°22.0 

196°00.5 

-22° 12.9 

162°23.6 

-21°59.9 

Venus 

265° 30.7 

11:20 

12 

106°09.1 

9°39.5 

23°25.3 

339°22.6 

20°21.6 

211°03.2 

-22° 12.9 

177° 26.3 

-21°59.9 

Mars 

234° 12.9 

13:24 

13 

121°11.5 

24° 38.7 

23°25.3 

354°23.4 

20°21.2 

226°06.0 

-22° 12.9 

192°29.0 

-21°60.0 

Jupiter 

104° 44.7 

21:58 

14 

136°14.0 

39°37.8 

23°25.2 

9°24.2 

20° 20.9 

241°08.7 

-22°12.9 

207°31.6 

-22°00.0 

Saturn 

71°10.2 

00:17 

15 

151°16.5 

54°36.9 

23°25.2 

24°25.1 

20° 20.5 

256°11.4 

-22° 12.9 

222°34.3 

-22°00.0 

2019/7/8 

SHA 

Mer.pass 

16 

166°18.9 

69°36.0 

23°25.1 

39°25.9 

20°20.1 

271°14.1 

-22° 12.8 

237°36.9 

-22°00.1 

Venus 

264° 10.5 

11:21 

17 

181°21.4 

84°35.2 

23°25.1 

54°26.7 

20° 19.7 

286° 16.8 

-22° 12.8 

252°39.6 

-22°00.1 

Mars 

233°33.3 

13:22 

18 

196°23.8 

99° 34.3 

23°25.1 

69°27.5 

20° 19.3 

301°19.6 

-22° 12.8 

267°42.3 

-22°00.1 

Jupiter 

104°51.1 

21:54 

19 

211°26.3 

114°33.4 

23°25.0 

84°28.3 

20° 19.0 

316°22.3 

-22° 12.8 

282°44.9 

-22°00.1 

Saturn 

71° 14.9 

00:12 

20 

226°28.8 

129°32.5 

23°25.0 

99°29.2 

20° 18.6 

331°25.0 

-22° 12.8 

297°47.6 

-22°00.2 

I Horizontal naralax 


21 

241°31.2 

144°31.6 

23°24.9 

114°30.0 

20° 18.2 

346°27.7 

-22° 12.7 

312°50.2 

-22°00.2 


r 

Venus; 

0.1 

22 

256°33.7 

159°30.8 

23°24.9 

129°30.8 

20° 17.8 

1°30.4 

-22° 12.7 

327°52.9 

-22°00.2 


Mars: 

0.1 

23 

271°36.2 

174° 29.9 

23°24.8 

144°31.6 

20° 17.4 

16°33.2 

-22° 12.7 

342°55.6 

-22°00.2 




Mer.pass.:4:56: 

v-0.9 d-0.0 

' m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 





126 



2019 July 06 to Jul. 08 


_ Sun 

GHA 

178°50.1 
193°50.0 
208°49.9 
223°49.7 
238°49.6 
253°49.5 
268°49.4 
283°49.3 
298°49.2 
313°49.1 
328°49.0 
343°48.9 
358°48.8 
13°48.7 
28°48.6 
43°48.5 
58°48.4 
73°48.3 
88°48.2 
103°48.1 
118°48.0 
133°47.9 
148°47.7 
163°47.6 
SD =15.7 


GHA 

178°45.1 
193°45.0 
208°44.9 
223°44.8 
238°44.7 
253°44.6 
268°44.5 
283°44.4 
298°44.3 
313°44.2 
328°44.1 
343°44.0 
358°43.9 
13°43.8 
28°43.7 
43°43.6 
58°43.5 
73°43.4 
88°43.4 
103°43.3 
118°43.2 
133°43.1 
148°43.0 
163°42.9 
SD .=15.7 


Dec 

22°44.0 

22°43.8 

22°43.5 

22°43.3 

22°43.0 

22°42.8 

22°42.5 

22°42.3 

22°42.1 

22°41.8 

22°41.6 

22°41.3 

22°41.1 

22°40.8 

22°40.6 

22°40.3 

22°40.0 

22°39.8 

22°39.5 

22°39.3 

22°39.0 

22°38.8 

22°38.5 

22°38.2 

d=-0.2 


GHA 

132°58.9 
147° 24.8 
161°50.9 
176°17.0 
190°43.1 
205°09.4 
219°35.7 
234°02.1 
248° 28.6 
262°55.1 
277° 21.7 
291°48.4 
306°15.1 
320°42.0 
335°08.9 
349°35.8 
4°02.9 
18°30.0 
32°57.1 
47° 24.4 
61°51.7 
76° 19.1 
90°46.5 
105° 14.1 


Dec 

15°34.8 
15°24.5 
15° 14.1 
15°03.6 
14°53.0 
14°42.3 
14°31.5 
14°20.6 
14°09.7 
13°58.6 
13°47.5 
13°36.3 
13°25.0 
13°13.7 
13°02.2 
12°50.7 
12°39.1 
12°27.4 
12°15.7 
12°03.9 
11°52.0 
11°40.1 
11°28.1 
11°16.0 
;.D.=16.4 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

178°47.5 

22°38.0 

119°41.6 

8.6 

11°03.9 

-12.2 

60.0 

1 

193°47.4 

22°37.7 

134°09.3 

8.7 

10°51.7 

-12.2 

59.9 

2 

208°47.3 

22°37.5 

148°37.0 

8.8 

10°39.5 

-12.3 

59.9 

3 

223°47.2 

22°37.2 

163°04.8 

8.8 

10°27.1 

-12.3 

59.9 

4 

238°47.1 

22°36.9 

177°32.7 

8.9 

10° 14.8 

-12.4 

59.9 

5 

253°47.0 

22°36.7 

192°00.6 

8.9 

10°02.4 

-12.4 

59.9 

6 

268°46.9 

22°36.4 

206°28.6 

9.0 

9°49.9 

-12.5 

59.9 

7 

283°46.8 

22°36.2 

220°56.6 

9.1 

9°37.4 

-12.5 

59.9 

8 

298°46.7 

22°35.9 

235° 24.7 

9.1 

9°24.8 

-12.6 

59.8 

9 

313°46.6 

22°35.6 

249° 52.9 

9.2 

9° 12.2 

-12.6 

59.8 

10 

328°46.5 

22°35.4 

264°21.1 

9.3 

8°59.6 

-12.7 

59.8 

11 

343°46.4 

22°35.1 

278°49.4 

9.3 

8°46.9 

-12.7 

59.8 

12 

358°46.3 

22°34.8 

293°17.8 

9.4 

8°34.1 

-12.8 

59.8 

13 

13°46.2 

22°34.6 

307°46.2 

9.4 

8°21.3 

-12.8 

59.8 

14 

28°46.1 

22°34.3 

322° 14.6 

9.5 

8°08.5 

-12.8 

59.7 

15 

43°46.0 

22°34.0 

336°43.2 

9.6 

7°55.6 

-12.9 

59.7 

16 

58°45.9 

22°33.8 

351°11.8 

9.6 

7°42.7 

-12.9 

59.7 

17 

73°45.8 

22°33.5 

5°40.4 

9.7 

7°29.8 

-13.0 

59.7 

18 

88°45.7 

22°33.2 

20°09.1 

9.7 

7°16.8 

-13.0 

59.7 

19 

103°45.6 

22°32.9 

34°37.9 

9.8 

7°03.8 

-13.0 

59.6 

20 

118°45.5 

22°32.7 

49°06.7 

9.8 

6°50.8 

-13.1 

59.6 

21 

133°45.4 

22°32.4 

63°35.5 

9.9 

6°37.7 

-13.1 

59.6 

22 

148°45.3 

22°32.1 

78° 04.4 

9.9 

6°24.6 

-13.1 

59.6 

23 

163°45.2 

22°31.8 

92°33.4 

10.0 

6°11.5 

-13.1 

59.6 


SD. —15.7 

d—-0.3 

S.D. —16.4 


Dec 

GHA 

V 

Dec 

d 

HP 

22 u 31.6 

107 u 02.4 

10.0 

5°58.3 

-13.2 

59.5 

22°31.3 

121°31.5 

10.1 

5°45.1 

-13.2 

59.5 

22°31.0 

136°00.6 

10.1 

5°31.9 

-13.2 

59.5 

22°30.7 

150°29.8 

10.2 

5°18.7 

-13.2 

59.5 

22°30.5 

164°59.0 

10.2 

5°05.5 

-13.3 

59.5 

22°30.2 

179°28.2 

10.3 

4°52.2 

-13.3 

59.4 

22°29.9 

193°57.5 

10.3 

4°38.9 

-13.3 

59.4 

22°29.6 

208°26.9 

10.4 

4°25.7 

-13.3 

59.4 

22°29.3 

222°56.3 

10.4 

4°12.3 

-13.3 

59.4 

22°29.1 

237°25.7 

10.5 

3°59.0 

-13.3 

59.4 

22°28.8 

251°55.2 

10.5 

3°45.7 

-13.3 

59.3 

22°28.5 

266° 24.7 

10.5 

3°32.3 

-13.3 

59.3 

22°28.2 

280° 54.3 

10.6 

3°19.0 

-13.4 

59.3 

22°27.9 

295°23.9 

10.6 

3°05.6 

-13.4 

59.3 

22°27.6 

309°53.5 

10.7 

2°52.3 

-13.4 

59.3 

22°27.4 

324° 23.2 

10.7 

2°38.9 

-13.4 

59.2 

22°27.1 

338°52.9 

10.7 

2°25.5 

-13.4 

59.2 

22°26.8 

353°22.6 

10.8 

2°12.1 

-13.4 

59.2 

22°26.5 

7°52.4 

10.8 

1°58.7 

-13.4 

59.2 

22°26.2 

22°22.2 

10.8 

1°45.4 

-13.4 

59.2 

22°25.9 

36°52.1 

10.9 

1°32.0 

-13.4 

59.1 

22°25.6 

51°22.0 

10.9 

1° 18.6 

-13.4 

59.1 

22°25.3 

65°51.9 

10.9 

1°05.2 

-13.4 

59.1 

22°25.1 

80°21.8 

11.0 

0°51.8 

-13.4 

59.1 

Q- 

II 

O 

w 

S.D.—16.2 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 







70 







68 







66 



00:57 

23:09 



64 



01:53 

22:15 



62 



02:26 

21:43 



60 


01:19 

02:49 

21:19 

22:48 


58 


01:58 

03:08 

21:01 

22:10 


56 


02:24 

03:24 

20:45 

21:44 


54 

01:12 

02:45 

03:37 

20:32 

21:24 

22:55 

52 

01:49 

03:02 

03:49 

20:20 

21:08 

22:20 

50 

02:13 

03:16 

03:59 

20:10 

20:53 

21:56 

45 

02:56 

03:44 

04:21 

19:49 

20:25 

21:14 

40 

03:25 

04:06 

04:38 

19:32 

20:04 

20:45 

35 

03:47 

04:23 

04:52 

19:17 

19:47 

20:23 

30 

04:05 

04:38 

05:05 

19:05 

19:32 

20:05 

20 

04:33 

05:02 

05:26 

18:44 

19:08 

19:37 

10 

04:55 

05:21 

05:44 

18:25 

18:48 

19:15 

0 

05:13 

05:39 

06:01 

18:09 

18:31 

18:57 

-10 

05:29 

05:55 

06:18 

17:52 

18:15 

18:41 

-20 

05:45 

06:12 

06:36 

17:34 

17:58 

18:25 

-30 

06:00 

06:30 

06:56 

17:14 

17:40 

18:10 

-35 

06:09 

06:40 

07:08 

17:02 

17:30 

18:01 

-40 

06:18 

06:51 

07:22 

16:48 

17:19 

17:52 

-45 

06:27 

07:04 

07:38 

16:32 

17:06 

17:43 

-50 

06:38 

07:20 

07:57 

16:13 

16:51 

17:32 

-52 

06:43 

07:27 

08:07 

16:03 

16:43 

17:27 

-54 

06:49 

07:34 

08:17 

15:53 

16:36 

17:21 

-56 

06:54 

07:43 

08:29 

15:41 

16:27 

17:16 

-58 

07:01 

07:53 

08:43 

15:27 

16:18 

17:09 

-60 

07:08 

08:03 

08:59 

15:11 

16:07 

17:02 




Moonrise 



Moonset 


Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

72 

05:53 

08:20 

10:30 

00:58 

00:26 

00:05 

70 

06:25 

08:35 

10:35 

00:25 

00:09 

23:46 

68 

06:48 

08:47 

10:39 

00:00 

23:50 

23:45 

66 

07:06 

08:57 

10:43 

23:44 

23:45 

23:45 

64 

07:21 

09:05 

10:46 

23:34 

23:40 

23:44 

62 

07:33 

09:12 

10:48 

23:26 

23:36 

23:44 

60 

07:43 

09:18 

10:50 

23:19 

23:32 

23:44 

58 

07:52 

09:23 

10:52 

23:12 

23:29 

23:43 

56 

07:59 

09:28 

10:54 

23:07 

23:26 

23:43 

54 

08:06 

09:32 

10:56 

23:02 

23:23 

23:43 

52 

08:13 

09:36 

10:57 

22:57 

23:21 

23:43 

50 

08:18 

09:39 

10:58 

22:53 

23:19 

23:42 

45 

08:30 

09:46 

11:01 

22:44 

23:14 

23:42 

40 

08:40 

09:53 

11:03 

22:36 

23:10 

23:42 

35 

08:48 

09:58 

11:05 

22:30 

23:07 

23:41 

30 

08:56 

10:02 

11:07 

22:24 

23:04 

23:41 

20 

09:09 

10:10 

11:10 

22:14 

22:58 

23:40 

10 

09:20 

10:18 

11:13 

22:05 

22:53 

23:40 

0 

09:30 

10:24 

11:15 

21:56 

22:49 

23:39 

-10 

09:40 

10:31 

11:18 

21:48 

22:44 

23:39 

-20 

09:51 

10:38 

11:21 

21:38 

22:39 

23:38 

-30 

10:04 

10:46 

11:24 

21:28 

22:34 

23:37 

-35 

10:11 

10:50 

11:26 

21:22 

22:30 

23:37 

-40 

10:19 

10:55 

11:28 

21:15 

22:26 

23:37 

-45 

10:29 

11:01 

11:30 

21:06 

22:22 

23:36 

-50 

10:41 

11:08 

11:33 

20:57 

22:17 

23:35 

-52 

10:46 

11:12 

11:34 

20:52 

22:14 

23:35 

-54 

10:52 

11:15 

11:35 

20:47 

22:12 

23:35 

-56 

10:58 

11:19 

11:37 

20:41 

22:09 

23:34 

-58 

11:05 

11:23 

11:39 

20:35 

22:05 

23:34 

-60 

11:14 

11:28 

11:40 

20:27 

22:02 

23:33 


Eqn. 

00 h 

of Time 

12 h 

Mer. 

Pass 

Mer.Pass. 

Upper Lower 

Age 

04:40 

04:45 

12:04 

15:43 

03:15 

4(18%) 

04:50 

04:55 

12:04 

16:36 

04:10 

5(28%) 

05:00 

05:04 

12:05 

17:27 

05:02 

6(39%) 





July 09, 10 ,11 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

286°38.6 

189°29.0 

23°24.8 

159°32.4 

20°17.1 

31°35.9 

-22° 12.7 

357°58.2 

-22°00.3 

Alpheratz 

357°39.1 

29°11.7 

1 

301°41.1 

204°28.1 

23°24.7 

174° 33.3 

20°16.7 

46°38.6 

-22° 12.7 

13°00.9 

-22°00.3 

Ankaa 

353°11.5 

-42°11.9 

2 

316°43.6 

219°27.3 

23°24.7 

189°34.1 

20° 16.3 

61°41.3 

-22° 12.7 

28°03.6 

-22°00.3 

Schedar 

349°35.7 

56°38.3 

3 

331°46.0 

234°26.4 

23°24.6 

204° 34.9 

20°15.9 

76°44.0 

-22° 12.6 

43°06.2 

-22°00.4 

Diphda 

348°51.6 

-17°52.8 

4 

346°48.5 

249°25.5 

23°24.6 

219°35.7 

20°15.5 

91°46.8 

-22° 12.6 

58°08.9 

-22°00.4 

Achernar 

335°23.8 

-57°08.1 

5 

1°51.0 

264°24.6 

23°24.5 

234° 36.5 

20°15.1 

106°49.5 

-22° 12.6 

73°11.5 

-22°00.4 

Hamal 

327°56.2 

23°33.0 

6 

16°53.4 

279°23.8 

23°24.4 

249° 37.4 

20° 14.8 

121°52.2 

-22° 12.6 

88° 14.2 

-22°00.4 

Polaris 

316°11.1 

89°20.4 

7 

31°55.9 

294°22.9 

23°24.4 

264°38.2 

20° 14.4 

136°54.9 

-22° 12.6 

103° 16.9 

-22°00.5 

Akamar 

315°15.4 

-40° 13.5 

8 

46°58.3 

309°22.0 

23°24.3 

279° 39.0 

20° 14.0 

151°57.6 

-22° 12.6 

118° 19.5 

-22°00.5 

Menkar 

314°10.9 

4°09.8 

9 

62°00.8 

324°21.1 

23°24.3 

294°39.8 

20° 13.6 

167°00.3 

-22° 12.5 

133°22.2 

-22°00.5 

Mirfak 

308°34.7 

49°55.5 

10 

77°03.3 

339°20.3 

23°24.2 

309°40.6 

20° 13.2 

182°03.1 

-22°12.5 

148° 24.8 

-22°00.5 

Aldebaran 

290°44.9 

16°32.7 

11 

92°05.7 

354° 19.4 

23°24.1 

324°41.5 

20°12.8 

197°05.8 

-22° 12.5 

163° 27.5 

-22°00.6 

Rigel 

281°08.4 

-8°10.8 

12 

107°08.2 

9°18.5 

23°24.1 

339°42.3 

20° 12.5 

212°08.5 

-22° 12.5 

178°30.2 

-22°00.6 

Capella 

280°28.8 

46°00.9 

13 

122° 10.7 

24° 17.6 

23°24.0 

354°43.1 

20°12.1 

227°11.2 

-22°12.5 

193°32.8 

-22°00.6 

Bellatrix 

278°27.9 

6°21.9 

14 

137°13.1 

39°16.8 

23°23.9 

9°43.9 

20° 11.7 

242° 13.9 

-22° 12.5 

208°35.5 

-22°00.7 

Elnath 

278°07.7 

28°37.3 

15 

152° 15.6 

54° 15.9 

23°23.9 

24°44.8 

20° 11.3 

257°16.6 

-22° 12.4 

223°38.1 

-22°00.7 

Alnilam 

275°42.5 

-1°11.5 

16 

167°18.1 

69° 15.0 

23°23.8 

39°45.6 

20°10.9 

272° 19.4 

-22° 12.4 

238°40.8 

-22°00.7 

Betelgeuse 

270°57.1 

7°24.5 

17 

182°20.5 

84° 14.1 

23°23.7 

54°46.4 

20° 10.5 

287°22.1 

-22° 12.4 

253°43.5 

-22°00.7 

Canopus 

263°54.9 

-52°42.4 

18 

197° 23.0 

99° 13.3 

23°23.6 

69°47.2 

20°10.1 

302°24.8 

-22° 12.4 

268°46.1 

-22°00.8 

Sirius 

258°30.3 

-16°44.5 

19 

212°25.4 

114° 12.4 

23°23.6 

84°48.1 

20°09.8 

317°27.5 

-22° 12.4 

283°48.8 

-22°00.8 

Adara 

255°09.7 

-28°60.0 

20 

227°27.9 

129°11.5 

23°23.5 

99°48.9 

20°09.4 

332°30.2 

-22° 12.4 

298°51.4 

-22°00.8 

Procyon 

244°55.7 

5°10.6 

21 

242° 30.4 

144° 10.6 

23°23.4 

114°49.7 

20°09.0 

347°32.9 

-22°12.3 

313°54.1 

-22°00.8 

Pollux 

243°23.0 

27°58.7 

22 

257°32.8 

159°09.8 

23°23.3 

129°50.5 

20°08.6 

2°35.6 

-22° 12.3 

328° 56.8 

-22°00.9 

Avior 

234° 17.0 

-59°34.4 

23 

272°35.3 

174°08.9 

23°23.3 

144°51.3 

20°08.2 

17°38.4 

-22°12.3 

343°59.4 

-22°00.9 

Suhail 

222°49.8 

-43° 30.8 

Mer.pass.:4:52: 

v-0.9 d-0.1 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.7 

-69°48.0 


Alphard 

217°52.3 

-8°44.6 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT11 hho 

1QQ°47n 

C1°OQ 1 

0 

287 u 37.8 

189 u 08.0 

23 u 23.2 

159 u 52.2 

20 u 07.8 

32 u 41.1 

-22 u 12.3 

359 u 02.1 

-22 u 00.9 

uuDne 

±yo ‘f/.u 

i onO on it 

oi oy.± 

i a o ao n 

1 

302°40.2 

204° 07.1 

23°23.1 

174°53.0 

20°07.4 

47°43.8 

-22° 12.3 

14° 04.8 

-22°00.9 

Denebola 

182 2y.b 

14 28.U 

2 

317°42.7 

219°06.3 

23°23.0 

189°53.8 

20°07.0 

62°46.5 

-22°12.3 

29° 07.4 

-22°01.0 

Gienah 

175°48.1 

1 700 n A o 

-17°39.0 

3 

332°45.2 

234°05.4 

23°22.9 

204° 54.6 

20°06.6 

77°49.2 

-22° 12.3 

44° 10.1 

-22°01.0 

Acrux 

1/8 U4.8 

-63° 12.6 

4 

347°47.6 

249°04.5 

23°22.9 

219°55.5 

20°06.3 

92°51.9 

-22° 12.2 

59° 12.7 

-22°01.0 

Gacrux 

171°56.4 

-57° 13.5 

5 

2°50.1 

264°03.6 

23°22.8 

234° 56.3 

20°05.9 

107°54.6 

-22°12.2 

74° 15.4 

-22°01.1 

Alioth 

166° 17.1 

55°51.7 

6 

17°52.6 

279°02.8 

23°22.7 

249°57.1 

20°05.5 

122°57.3 

-22° 12.2 

89° 18.1 

-22°01.1 

Spica 

158°26.8 

-11°15.7 

/inOio a 

7 

32°55.0 

294°01.9 

23°22.6 

264° 57.9 

20°05.1 

138°00.1 

-22°12.2 

104° 20.7 

-22°01.1 

Alcaid 

152°55.5 

49 13.4 

8 

47°57.5 

309°01.0 

23°22.5 

279°58.8 

20°04.7 

153°02.8 

-22°12.2 

119°23.4 

-22°01.1 

Hadar 

148°41.8 

1 A O O AO c 

-60° 28.1 
OcOAO A 

9 

62°59.9 

324° 00.1 

23°22.4 

294°59.6 

20°04.3 

168°05.5 

-22° 12.2 

134° 26.0 

-22°01.2 

Menkent 

148 02.6 

-36 28.0 

10 

78°02.4 

338°59.3 

23°22.3 

310°00.4 

20°03.9 

183°08.2 

-22°12.1 

149°28.7 

-22°01.2 

Arcturus 

145 51.7 

19°05.4 

11 

93°04.9 

353°58.4 

23°22.2 

325°01.2 

20°03.5 

198°10.9 

-22°12.1 

164°31.4 

-22°01.2 

Rigil Kent. 

139°45.8 

-60°55.0 

12 

108°07.3 

8°57.5 

23°22.1 

340°02.1 

20°03.1 

213°13.6 

-22°12.1 

179°34.0 

-22°01.2 

Zubenelg. 

137°00.7 

-16°07.2 

13 

123°09.8 

23°56.6 

23°22.0 

355°02.9 

20°02.7 

228°16.3 

-22°12.1 

194°36.7 

-22°01.3 

Kochab 

137°19.5 

1 ocO a “7 o 

74°05.0 

ac O on o 

14 

138° 12.3 

38°55.8 

23°21.9 

10°03.7 

20°02.4 

243° 19.0 

-22°12.1 

209° 39.3 

-22°01.3 

Alphecca 

126 07.3 

1 ioO AA 

26 39.3 

ocOoo A 

15 

153° 14.7 

53°54.9 

23°21.8 

25°04.5 

20°02.0 

258°21.7 

-22°12.1 

224°42.0 

-22°01.3 

Antares 

112 2U.9 

-26 28.4 

16 

168° 17.2 

68°54.0 

23°21.7 

40°05.4 

20°01.6 

273°24.4 

-22° 12.0 

239°44.7 

-22°01.4 

Atria 

107° 18.4 

1 noo A"7 IT 

-69°03.7 

1 C O A A O 

17 

183° 19.7 

83°53.1 

23°21.6 

55°06.2 

20°01.2 

288°27.2 

-22° 12.0 

254°47.3 

-22°01.4 

Sa bi k 

102 U/.b 

-lb 44.8 

07O AC A 

18 

198°22.1 

98°52.3 

23°21.5 

70°07.0 

20°00.8 

303°29.9 

-22° 12.0 

269° 50.0 

-22°01.4 

Shaula 

96° 15.9 

n c O ao o 

-37 06.9 

1 A OOO A 

19 

213°24.6 

113°51.4 

23°21.4 

85°07.9 

20°00.4 

318°32.6 

-22° 12.0 

284° 52.6 

-22°01.4 

Rasalhague 

96 02.3 

nn° /io 7 

12 33.0 

20 

228°27.1 

128°50.5 

23°21.3 

100°08.7 

20°00.0 

333°35.3 

-22° 12.0 

299°55.3 

-22°01.5 

Eta min 

90 4 5.1 

51°29.4 

21 

243° 29.5 

143°49.7 

23°21.2 

115°09.5 

19°59.6 

348°38.0 

-22° 12.0 

314° 58.0 

-22°01.5 

Kaus Aust. 

83°37.9 

ono o c o 

-34°22.4 

ooo A O O 

22 

258°32.0 

158°48.8 

23°21.1 

130° 10.3 

19°59.2 

3°40.7 

-22°11.9 

330°00.6 

-22°01.5 

Vega 

80 3b.8 

38 48.2 

23 

273° 34.4 

173°47.9 

23°21.0 

145°11.2 

19°58.8 

18°43.4 

-22°11.9 

345°03.3 

-22°01.5 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.2 

Mer.pass. :4:48: 

v-0.9 d-0.1 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Peacock 

53°12.1 

-56°40.1 





















Deneb 

49°28.2 

45°20.9 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°57.9 

0 

288 u 36.9 

188 u 47.0 

23 u 20.9 

160° 12.0 

19°58.4 

33 u 46.1 

-22 u 11.9 

0°06.0 

-22 u 01.6 

Alnair 

27°38.2 

-46°51.8 

1 

303°39.4 

203°46.2 

23°20.8 

175° 12.8 

19°58.0 

48°48.8 

-22°11.9 

15°08.6 

-22°01.6 

Fomalhaut 

15°19.3 

-29°31.0 

2 

318°41.8 

218°45.3 

23°20.7 

190° 13.6 

19°57.6 

63°51.5 

-22°11.9 

30° 11.3 

-22°01.6 

Scheat 

13°49.2 

28°11.1 

3 

333°44.3 

233°44.4 

23°20.6 

205° 14.5 

19°57.2 

78°54.2 

-22°11.9 

45° 13.9 

-22°01.6 

Markab 

13°34.0 

15°18.5 

4 

348°46.8 

248°43.5 

23°20.5 

220° 15.3 

19°56.9 

93°56.9 

-22°11.8 

60° 16.6 

-22°01.7 

2019/7/9 

SHA 

Mer.pass 

5 

3°49.2 

263°42.7 

23°20.4 

235° 16.1 

19°56.5 

108°59.6 

-22°11.8 

75° 19.3 

-22°01.7 


262°50.4 

11:23 

6 

18°51.7 

278°41.8 

23°20.2 

250° 17.0 

19°56.1 

124°02.3 

-22°11.8 

90°21.9 

-22°01.7 

Mars 

232°53 8 

13:21 

7 

33°54.2 

293°40.9 

23°20.1 

265° 17.8 

19°55.7 

139°05.0 

-22°11.8 

105°24.6 

-22°01.8 

J u piter 

JJ.U 

104°57.3 

21:50 

8 

48°56.6 

308°40.0 

23°20.0 

280° 18.6 

19°55.3 

154°07.8 

-22°11.8 

120°27.2 

-22°01.8 

Saturn 

71°19 6 

00:08 

9 

63°59.1 

323°39.2 

23°19.9 

295° 19.4 

19°54.9 

169°10.5 

-22°11.8 

135°29.9 

-22°01.8 




10 

79°01.5 

338°38.3 

23° 19.8 

310°20.3 

19°54.5 

184°13.2 

-22°11.8 

150°32.6 

-22°01.8 

2019/7/1 

SHA 

Mer.pass 

11 

94°04.0 

353°37.4 

23° 19.6 

325°21.1 

19°54.1 

199°15.9 

-22° 11.7 

165°35.2 

-22°01.9 

Venus 

261°30.2 

11:24 

12 

109°06.5 

8°36.6 

23° 19.5 

340°21.9 

19°53.7 

214°18.6 

-22°11.7 

180°37.9 

-22°01.9 

Mars 

232° 14.4 

13:20 

13 

124°08.9 

23°35.7 

23° 19.4 

355°22.8 

19°53.3 

229°21.3 

-22°11.7 

195°40.5 

-22°01.9 

Jupiter 

105°03.3 

21:45 

14 

139°11.4 

38°34.8 

23° 19.3 

10°23.6 

19°52.9 

244°24.0 

-22°11.7 

210° 43.2 

-22°01.9 

Saturn 

71°24.3 

00:04 

15 

154° 13.9 

53°33.9 

23°19.1 

25°24.4 

19°52.5 

259°26.7 

-22°11.7 

225°45.9 

-22°02.0 

2019/7/1 

SHA 

Mer.pass 

16 

169° 16.3 

68°33.1 

23° 19.0 

40°25.2 

19°52.1 

274°29.4 

-22°11.7 

240° 48.5 

-22°02.0 

Venus 

260° 10.1 

11:26 

17 

184° 18.8 

83°32.2 

23° 18.9 

55°26.1 

19°51.7 

289°32.1 

-22°11.6 

255°51.2 

-22°02.0 

Mars 

231°35.1 

13:18 

18 

199°21.3 

98°31.3 

23° 18.8 

70°26.9 

19°51.3 

304°34.8 

-22°11.6 

270°53.8 

-22°02.1 

Jupiter 

105°09.2 

21:41 

19 

214°23.7 

113°30.4 

23° 18.6 

85°27.7 

19°50.9 

319°37.5 

-22°11.6 

285°56.5 

-22°02.1 

Saturn 

71°29.0 

23:55 

20 

229°26.2 

128°29.6 

23° 18.5 

100°28.6 

19°50.5 

334°40.2 

-22°11.6 

300°59.2 

-22°02.1 

I Horizontal naralax 


21 

244° 28.7 

143°28.7 

23° 18.4 

115°29.4 

19°50.1 

349°42.9 

-22°11.6 

316°01.8 

-22°02.1 


r 

Venus; 

0.1 

22 

259°31.1 

158°27.8 

23° 18.2 

130°30.2 

19°49.7 

4°45.6 

-22°11.6 

331°04.5 

-22°02.2 


Mars: 

0.1 

23 

274°33.6 

173°27.0 

23°18.1 

145°31.1 

19°49.3 

19°48.3 

-22°11.6 

346°07.1 

-22°02.2 




Mer.pass.:4:44: 

v-0.9 d-0.1 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 
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2019 July 09 to Jul. 11 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178“42.8 

22°24.8 

94 u 51.8 

11.0 

0°38.5 

-13.4 

59.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°42.7 

22°24.5 

109°21.8 

11.0 

0°25.1 

-13.4 

59.0 

72 







2 

208°42.6 

22°24.2 

123°51.8 

11.0 

0° 11.7 

-13.3 

59.0 

70 







3 

223°42.5 

22°23.9 

138°21.9 

11.1 

- 0 ° 01.6 

-13.3 

59.0 

68 







4 

238°42.4 

22°23.6 

152°51.9 

11.1 

-0° 14.9 

-13.3 

58.9 

66 



01:11 

22:55 



5 

253°42.3 

22°23.3 

167°22.0 

11.1 

-0°28.2 

-13.3 

58.9 

64 



02:01 

22:08 



6 

268°42.2 

22°23.0 

181°52.2 

11.1 

-0°41.6 

-13.3 

58.9 

62 



02:31 

21:38 



7 

283°42.1 

22°22.7 

196°22.3 

11.2 

-0°54.9 

-13.3 

58.9 

60 


01:28 

02:54 

21:15 

22:40 


8 

298°42.0 

22°22.4 

210°52.5 

11.2 

-1°08.1 

-13.3 

58.9 

58 


02:04 

03:12 

20:57 

22:05 


9 

313°41.9 

22 ° 22.1 

225°22.7 

11.2 

-1°21.4 

-13.3 

58.8 

56 


02:29 

03:28 

20:42 

21:40 


10 

328°41.8 

22 ° 21.8 

239°52.9 

11.2 

-1°34.6 

-13.2 

58.8 

54 

01:21 

02:49 

03:41 

20:29 

21:21 

22:48 

11 

343°41.7 

22°21.5 

254°23.1 

11.2 

-1°47.9 

-13.2 

58.8 

52 

01:54 

03:05 

03:52 

20:18 

21:05 

22:15 

12 

358°41.7 

22 ° 21.2 

268°53.3 

11.3 

- 2 ° 01.1 

-13.2 

58.8 

50 

02:18 

03:19 

04:02 

20:08 

20:51 

21:52 

13 

13°41.6 

22°20.9 

283°23.6 

11.3 

-2° 14.3 

-13.2 

58.7 

45 

02:59 

03:47 

04:23 

19:47 

20:24 

21:11 

14 

28°41.5 

22 ° 20.6 

297°53.9 

11.3 

-2°27.4 

-13.2 

58.7 

40 

03:27 

04:08 

04:40 

19:30 

20:03 

20:43 

15 

43°41.4 

22°20.3 

312°24.2 

11.3 

-2°40.6 

-13.1 

58.7 

35 

03:49 

04:25 

04:54 

19:16 

19:46 

20:22 

16 

58°41.3 

22 ° 20.0 

326°54.5 

11.3 

-2°53.7 

-13.1 

58.7 

30 

04:06 

04:39 

05:06 

19:04 

19:31 

20:04 

17 

73°41.2 

22° 19.7 

341°24.8 

11.3 

-3°06.8 

-13.1 

58.6 

20 

04:34 

05:03 

05:27 

18:43 

19:08 

19:37 

18 

88°41.1 

22° 19.4 

355°55.1 

11.3 

-3°19.8 

-13.0 

58.6 

10 

04:55 

05:22 

05:45 

18:26 

18:48 

19:15 

19 

103°41.0 

22° 19.1 

10°25.5 

11.3 

-3°32.9 

-13.0 

58.6 

0 

05:13 

05:39 

06:02 

18:09 

18:31 

18:57 

20 

118°40.9 

22 ° 18.8 

24°55.8 

11.4 

-3°45.9 

-13.0 

58.6 

-10 

05:29 

05:56 

06:18 

17:53 

18:15 

18:41 

21 

133°40.8 

22°18.5 

39°26.2 

11.4 

-3°58.8 

-13.0 

58.6 

-20 

05:45 

06:12 

06:36 

17:35 

17:59 

18:26 

22 

148°40.7 

22 ° 18.2 

53°56.6 

11.4 

-4° 11.8 

-12.9 

58.5 

-30 

06:00 

06:30 

06:56 

17:15 

17:41 

18:11 

23 

163°40.6 

22°17.9 

68°27.0 

11.4 

-4° 24.7 

-12.9 

58.5 

-35 

06:08 

06:40 

07:07 

17:04 

17:31 

18:03 


SD.—15.7 

Q_ 

II 

O 

CO 

S.D. —16.1 

-40 

06:17 

06:51 

07:21 

16:50 

17:20 

17:54 


-45 

06:26 

07:03 

07:36 

16:35 

17:08 

17:45 

Wed 

GHA 


GHA 



d 

HP 

-50 

06:37 

07:18 

07:56 

16:15 

16:53 

17:34 
















0 

178°40.6 

22° 17.6 

82°57.3 

11.4 

-4°37.6 

-12.9 

58.5 








1 

193°40.5 

22°17.3 

97°27.7 

11.4 

-4° 50.4 

- 12.8 

58.5 

-54 

06:47 

07:32 

08:15 

15:56 

16:39 

17:24 

2 

208°40.4 

22°16.9 

111°58.1 

11.4 

-5°03.2 

- 12.8 

58.4 

-56 

06:53 

07:41 

08:27 

15:44 

16:30 

17:18 

3 

223°40.3 

22°16.6 

126°28.5 

11.4 

-5°16.0 

- 12.8 

58.4 

-58 

06:59 

07:50 

08:40 

15:31 

16:21 

17:12 

4 

238°40.2 

22° 16.3 

140°58.9 

11.4 

-5°28.7 

-12.7 

58.4 

-60 

07:06 

08:01 

08:56 

15:15 

16:10 

17:06 

5 

253°40.1 

22 ° 16.0 

155°29.4 

11.4 

-5°41.4 

-12.7 

58.4 








6 

268°40.0 

22°15.7 

169°59.8 

11.4 

-5°54.1 

- 12.6 

58.3 



Moonrise 



Moonset 


7 

283°39.9 

22°15.4 

184°30.2 

11.4 

-6°06.7 

- 12.6 

58.3 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

298°39.8 

22°15.1 

199°00.6 

11.4 

- 6 ° 19.3 

- 12.6 

58.3 

72 

12:34 

14:37 

16:47 

23:29 

23:09 

22:43 

9 

313°39.8 

22° 14.8 

213°31.0 

11.4 

-6°31.8 

-12.5 

58.3 

70 

12:31 

14:25 

16:22 

23:35 

23:24 

23:10 

10 

328°39.7 

22° 14.5 

228°01.4 

11.4 

-6°44.3 

-12.5 

58.2 

68 

12:28 

14:15 

16:03 

23:41 

23:35 

23:30 

11 

343°39.6 

22° 14.1 

242°31.8 

11.4 

-6°56.7 

-12.4 

58.2 

66 

12:26 

14:07 

15:48 

23:45 

23:45 

23:46 

12 

358°39.5 

22° 13.8 

257°02.2 

11.4 

-7°09.1 

-12.4 

58.2 

64 

12:24 

14:00 

15:36 

23:49 

23:53 

23:60 

13 

13°39.4 

22°13.5 

271°32.6 

11.4 

-7°21.5 

-12.3 

58.2 

62 

12:22 

13:55 

15:26 

23:52 


00:00 

14 

28°39.3 

22° 13.2 

286°03.0 

11.4 

-7°33.8 

-12.3 

58.1 

60 

12:21 

13:50 

15:17 

23:55 


00:07 

15 

43°39.2 

22°12.9 

300° 33.4 

11.4 

-7°46.1 

- 12.2 

58.1 

58 

12:20 

13:45 

15:09 

23:57 


00:12 

16 

58°39.1 

22 ° 12.6 

315°03.8 

11.4 

-7°58.3 

- 12.2 

58.1 

56 

12:18 

13:41 

15:02 

23:60 


00:17 

17 

73°39.0 

22 ° 12.2 

329°34.2 

11.4 

- 8 ° 10.4 

- 12.1 

58.1 

54 

12:17 

13:38 

14:56 


00:02 

00:21 

18 

88°39.0 

22°11.9 

344 0 04.6 

11.4 

-8°22.5 

- 12.1 

58.0 

52 

12:17 

13:35 

14:51 


00:04 

00:25 

19 

103°38.9 

22 ° 11.6 

358°35.0 

11.4 

-8°34.6 

- 12.0 

58.0 

50 

12:16 

13:32 

14:46 


00:05 

00:29 

20 

118°38.8 

22°11.3 

13°05.3 

11.4 

-8°46.6 

- 12.0 

58.0 

45 

12:14 

13:25 

14:36 


00:09 

00:37 

21 

133°38.7 

22 ° 11.0 

27°35.7 

11.3 

-8°58.5 

-11.9 

58.0 

40 

12:13 

13:20 

14:27 


00:12 

00:43 

22 

148°38.6 

22 ° 10.6 

42°06.0 

11.3 

-9° 10.4 

-11.9 

58.0 

35 

12:11 

13:16 

14:20 


00:15 

00:49 

23 

163°38.5 

22°10.3 

56°36.3 

11.3 

-9°22.2 

- 11.8 

57.9 

30 

12:10 

13:12 

14:13 


00:17 

00:54 


SD. —15.7 

Q_ 

II 

O 

CO 

S.D. —16.0 

20 

12:08 

13:05 

14:02 


00:21 

01:03 


10 

12:07 

12:60 

13:52 


00:25 

01:10 

Thu 

GHA 


GHA 



d 

HP 























0 

178 u 38.4 

22 ° 10.0 

71 ,J 06.7 

11.3 

-9“ 34.0 

-11.7 

57.9 

-20 

12:02 

12:43 

13:25 


00:36 

01:33 

1 

193°38.4 

22°09.7 

85°37.0 

11.3 

-9“ 45.7 

-11.7 

57.9 








2 

208°38.3 

22°09.3 

100°07.2 

11.3 

-9°57.4 

- 11.6 

57.9 

-30 

12:00 

12:37 

13:14 


00:40 

01:41 

3 

223°38.2 

22°09.0 

114°37.5 

11.3 

-10°09.0 

- 11.6 

57.8 

-35 

11:59 

12:33 

13:08 


00:42 

01:47 

4 

238°38.1 

22°08.7 

129°07.8 

11.3 

-10°20.5 

-11.5 

57.8 

-45 

1157 

1224 

Io.U± 

1253 


0048 

01-59 

5 

253°38.0 

22°08.4 

143°38.0 

11.2 

-10°32.0 

-11.4 

57.8 

-50 

11-56 

1219 

12-43 


00 52 

02 07 

6 

268°37.9 

22°08.0 

158°08.3 

11.2 

-10°43.4 

-11.4 

57.8 








7 

283° 37.8 

22°07.7 

172°38.5 

11.2 

-10°54.7 

-11.3 

57.7 

-52 

11:55 

12:16 

12:39 

— 

00:54 

02:11 

8 

298° 37.8 

22°07.4 

187°08.7 

11.2 

-11°06.0 

- 11.2 

57.7 

-54 

11:54 

12:13 

12:34 


00:56 

02:15 

9 

313°37.7 

22°07.0 

201°38.9 

11.2 

-11° 17.2 

- 11.2 

57.7 

58 

ii.jj 

11-53 

1207 

12-22 


UU. jo 

0100 

02-25 

10 

328°37.6 

22°06.7 

216°09.1 

11.2 

-11°28.3 

- 11.1 

57.7 








11 

343°37.5 

22°06.4 

230°39.2 

11.1 

-11°39.4 

- 11.0 

57.6 

-60 

11:52 

12:03 

12:15 


01:03 

02:31 

12 

358°37.4 

22°06.0 

245°09.4 

11.1 

-11°50.4 

- 11.0 

57.6 








13 

13°37.3 

22°05.7 

259°39.5 

11.1 

-12°01.4 

-10.9 

57.6 



Sun 



Moon 


14 

28°37.3 

22°05.4 

274°09.6 

11.1 

- 12 ° 12.2 

- 10.8 

57.6 

Day 

Eqn. 

ot 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

43° 37.2 

22°05.0 

288°39.7 

11.1 

-12°23.0 

- 10.8 

57.5 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°37.1 

22°04.7 

303° 09.7 

11.0 

-12°33.8 

-10.7 

57.5 

9 

05:09 

05:13 

12:05 

18:16 

05:52 

7(51%) 

17 

73° 37.0 

22°04.4 

317°39.8 

11.0 

-12°44.4 

- 10.6 

57.5 

10 

05:18 

05:22 

12:05 

19:05 

06:41 

8(62%) 

18 

88°36.9 

22°04.0 

332°09.8 

11.0 

-12°55.0 

-10.5 

57.5 

11 

05:26 

05:30 

12:05 

19:55 

07:30 

9(72%) 

19 

103°36.9 

22°03.7 

346° 39.8 

11.0 

-13°05.5 

-10.5 

57.5 








20 

118°36.8 

22°03.4 

1°09.8 

11.0 

-13° 15.9 

-10.4 

57.4 








21 

133°36.7 

22°03.0 

15°39.7 

10.9 

-13°26.3 

-10.3 

57.4 








22 

148°36.6 

22°02.7 

30°09.6 

10.9 

-13°36.6 

- 10.2 

57.4 








23 

163°36.5 

22°02.4 

44°39.5 

10.9 

-13°46.8 

- 10.2 

57.4 









SD.—15.7 

CL 

II 

o 

CO 

S.D. —15.8 
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Mars 


Saturn 


Stars 


July 12, 13 ,14 (Fri., Sat., Sun.) 


Aries Venus 


Jupiter 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

289°36.0 

188°26.1 

23° 18.0 

160°31.9 

19°48.9 

34°51.0 

-22°11.5 

1°09.8 

-22°02.2 

Alpheratz 

357°39.1 

29°11.7 

1 

304°38.5 

203°25.2 

23° 17.8 

175°32.7 

19°48.5 

49°53.7 

-22°11.5 

16° 12.5 

-22°02.2 

Ankaa 

353°11.5 

-42°11.8 

2 

319°41.0 

218°24.3 

23° 17.7 

190°33.6 

19°48.1 

64° 56.4 

-22°11.5 

31°15.1 

-22°02.3 

Schedar 

349° 35.7 

56°38.3 

3 

334°43.4 

233°23.5 

23° 17.5 

205° 34.4 

19°47.7 

79°59.1 

-22°11.5 

46° 17.8 

-22°02.3 

Diphda 

348°51.6 

-17°52.7 

4 

349°45.9 

248°22.6 

23° 17.4 

220°35.2 

19°47.3 

95°01.8 

-22°11.5 

61°20.4 

-22°02.3 

Achernar 

335°23.7 

-57°08.1 

5 

4°48.4 

263°21.7 

23° 17.2 

235°36.1 

19°46.9 

110°04.5 

-22°11.5 

76°23.1 

-22°02.3 

Hamal 

327°56.2 

23°33.1 

6 

19°50.8 

278°20.9 

23° 17.1 

250°36.9 

19°46.5 

125°07.2 

-22°11.4 

91°25.8 

-22°02.4 

Polaris 

316°09.6 

89°20.4 

7 

34°53.3 

293°20.0 

23° 17.0 

265°37.7 

19°46.1 

140°09.9 

-22°11.4 

106°28.4 

-22°02.4 

Akamar 

315°15.4 

-40° 13.5 

8 

49°55.8 

308°19.1 

23° 16.8 

280°38.5 

19°45.7 

155° 12.6 

-22°11.4 

121°31.1 

-22°02.4 

Menkar 

314°10.9 

4°09.8 

9 

64°58.2 

323° 18.2 

23° 16.7 

295°39.4 

19°45.3 

170° 15.3 

-22°11.4 

136°33.8 

-22°02.5 

Mirfak 

308° 34.7 

49°55.5 

10 

80°00.7 

338° 17.4 

23° 16.5 

310°40.2 

19°44.9 

185°18.0 

-22°11.4 

151°36.4 

-22°02.5 

Aldebaran 

290° 44.9 

16°32.7 

11 

95°03.2 

353°16.5 

23° 16.4 

325°41.0 

19°44.5 

200° 20.7 

-22°11.4 

166°39.1 

-22°02.5 

Rigel 

281°08.4 

-8° 10.8 

12 

110°05.6 

8°15.6 

23° 16.2 

340°41.9 

19°44.1 

215°23.4 

-22°11.4 

181°41.7 

-22°02.5 

Capella 

280°28.7 

46°00.9 

13 

125°08.1 

23°14.8 

23° 16.1 

355°42.7 

19°43.7 

230° 26.1 

-22°11.3 

196°44.4 

-22°02.6 

Bellatrix 

278°27.9 

6°21.9 

14 

140° 10.5 

38°13.9 

23° 15.9 

10°43.5 

19°43.3 

245° 28.8 

-22°11.3 

211°47.1 

-22°02.6 

Elnath 

278°07.7 

28°37.3 

15 

155° 13.0 

53°13.0 

23° 15.8 

25°44.4 

19°42.9 

260° 31.5 

-22°11.3 

226°49.7 

-22°02.6 

Alnilam 

275°42.5 

-1°11.5 

16 

170°15.5 

68°12.1 

23° 15.6 

40°45.2 

19°42.5 

275° 34.2 

-22°11.3 

241°52.4 

-22°02.6 

Betelgeuse 

270° 57.1 

7°24.5 

17 

185° 17.9 

83°11.3 

23° 15.4 

55°46.0 

19°42.1 

290° 36.9 

-22°11.3 

256°55.0 

-22°02.7 

Canopus 

263° 54.9 

-52°42.4 

18 

200°20.4 

98° 10.4 

23° 15.3 

70°46.9 

19°41.7 

305°39.6 

-22°11.3 

271°57.7 

-22°02.7 

Sirius 

258°30.3 

-16°44.4 

19 

215°22.9 

113°09.5 

23° 15.1 

85°47.7 

19°41.3 

320° 42.3 

-22°11.2 

287°00.4 

-22°02.7 

Adara 

255°09.6 

-28°60.0 

20 

230°25.3 

128°08.7 

23° 15.0 

100°48.5 

19°40.9 

335° 44.9 

-22°11.2 

302°03.0 

-22°02.7 

Procyon 

244° 55.6 

5°10.6 

21 

245°27.8 

143°07.8 

23° 14.8 

115°49.4 

19°40.5 

350° 47.6 

-22°11.2 

317°05.7 

-22°02.8 

Pollux 

243°22.9 

27°58.7 

22 

260°30.3 

158°06.9 

23° 14.6 

130°50.2 

19°40.1 

5°50.3 

-22°11.2 

332°08.3 

-22°02.8 

Avior 

234° 17.0 

-59°34.4 

23 

275°32.7 

173°06.1 

23° 14.5 

145°51.0 

19°39.7 

20°53.0 

-22°11.2 

347° 11.0 

-22°02.8 

Suhail 

222°49.8 

-43°30.8 

Mer. 

pass.:4:40: 

v-0.9 d-0.1 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.7 

-69°48.0 


Alphard 

217°52.3 

-8°44.6 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n 11 Kiio 

1QQ°47n 

C1°OQ 1 

0 

290 u 35.2 

188 u 05.2 

23 u 14.3 

160 u 51.9 

19 u 39.3 

35 u 55.7 

-22 u 11.2 

2 U 13.7 

-22 u 02.9 

uuDne 

±yo ‘t/.u 

i onO on it 

oi oy.± 

i a o ao n 

1 

305°37.7 

203°04.3 

23° 14.1 

175°52.7 

19°38.9 

50° 58.4 

-22°11.2 

17° 16.3 

-22°02.9 

Denebola 

182 2y.5 

14 28.U 

2 

320°40.1 

218°03.4 

23° 14.0 

190°53.6 

19°38.4 

66°01.1 

-22°11.1 

32° 19.0 

-22°02.9 

Gienah 

175°48.1 

1 700 n A o 

-17°39.0 

3 

335°42.6 

233°02.6 

23° 13.8 

205°54.4 

19°38.0 

81°03.8 

-22°11.1 

47°21.6 

-22°02.9 

Acrux 

1/8 U4.8 

-63° 12.6 

4 

350°45.0 

248°01.7 

23° 13.6 

220°55.2 

19°37.6 

96°06.5 

-22°11.1 

62°24.3 

-22°03.0 

Gacrux 

171°56.4 

-57° 13.5 

5 

5°47.5 

263°00.8 

23° 13.5 

235°56.1 

19°37.2 

111°09.2 

-22°11.1 

77°27.0 

-22°03.0 

Alioth 

166° 17.1 

55°51.7 

6 

20°50.0 

277°60.0 

23° 13.3 

250°56.9 

19°36.8 

126° 11.9 

-22°11.1 

92°29.6 

-22°03.0 

Spica 

158°26.9 

-11°15.7 

/inOio a 

7 

35°52.4 

292°59.1 

23° 13.1 

265°57.7 

19°36.4 

141° 14.6 

-22°11.1 

107°32.3 

-22°03.0 

Alcaid 

152°55.5 

49 13.4 

8 

50°54.9 

307°58.2 

23° 12.9 

280°58.6 

19°36.0 

156° 17.3 

-22°11.1 

122°34.9 

-22°03.1 

Hadar 

148°41.8 

1 A O O A A a 

-60° 28.1 
aaO A“7 A 

9 

65°57.4 

322°57.4 

23° 12.8 

295°59.4 

19°35.6 

171°20.0 

-22°11.0 

137°37.6 

-22°03.1 

Menkent 

148 02.6 

-36 27.9 

10 

80°59.8 

337°56.5 

23° 12.6 

311°00.2 

19°35.2 

186°22.7 

-22°11.0 

152°40.3 

-22°03.1 

Arcturus 

145 51.7 

19°05.4 

11 

96°02.3 

352°55.6 

23° 12.4 

326°01.1 

19°34.8 

201°25.3 

-22°11.0 

167°42.9 

-22°03.1 

Rigil Kent. 

139°45.8 

-60°55.0 

12 

111°04.8 

7°54.8 

23° 12.2 

341°01.9 

19°34.4 

216°28.0 

-22°11.0 

182°45.6 

-22°03.2 

Zubenelg. 

137°00.7 

-16°07.2 

13 

126°07.2 

22°53.9 

23° 12.0 

356°02.7 

19°34.0 

231°30.7 

-22°11.0 

197°48.2 

-22°03.2 

Kochab 

137°19.6 

i aaO rv-7 o 

74°05.0 

ocO on o 

14 

141°09.7 

37°53.0 

23° 11.9 

11°03.6 

19°33.6 

246° 33.4 

-22°11.0 

212°50.9 

-22°03.2 

Alphecca 

126 07.3 

i no aa 

26 39.3 

ocOoo A 

15 

156°12.1 

52°52.2 

23° 11.7 

26°04.4 

19°33.2 

261°36.1 

-22°11.0 

227°53.6 

-22°03.3 

Antares 

112 2U.9 

-26 28.4 

16 

171° 14.6 

67°51.3 

23° 11.5 

41°05.3 

19°32.7 

276° 38.8 

-22° 10.9 

242°56.2 

-22°03.3 

Atria 

107°18.5 

1 noo A"7 IT 

-69°03.7 

1 C O A A O 

17 

186°17.1 

82°50.4 

23° 11.3 

56°06.1 

19°32.3 

291°41.5 

-22° 10.9 

257°58.9 

-22°03.3 

Sa bi k 

102 U/.5 

-15 44.8 

07 O A fZ A 

18 

201° 19.5 

97°49.6 

23° 11.1 

71°06.9 

19°31.9 

306°44.2 

-22° 10.9 

273°01.5 

-22°03.3 

Shaula 

96° 15.9 

n fz o ao o 

-37 06.9 

loOOO A 

19 

216°22.0 

112°48.7 

23° 10.9 

86°07.8 

19°31.5 

321°46.9 

-22° 10.9 

288° 04.2 

-22°03.4 

Rasalhague 

96 02.3 

nn° /io 7 

12 33.0 

20 

231°24.5 

127°47.8 

23° 10.7 

101°08.6 

19°31.1 

336°49.6 

-22° 10.9 

303°06.9 

-22°03.4 

Eta min 

90 4 5.1 

51°29.4 

21 

246°26.9 

142°47.0 

23° 10.5 

116°09.4 

19°30.7 

351°52.2 

-22° 10.9 

318°09.5 

-22°03.4 

Kaus Aust. 

83°37.9 

ono o c o 

-34°22.4 

ooo A O O 

22 

261°29.4 

157°46.1 

23° 10.4 

131°10.3 

19°30.3 

6°54.9 

-22° 10.9 

333° 12.2 

-22°03.4 

Vega 

80 35.8 

38 48.2 

23 

276°31.9 

172°45.2 

23° 10.2 

146°11.1 

19°29.9 

21°57.6 

-22° 10.8 

348° 14.8 

-22°03.5 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer. 

pass.:4:36: 

v-0.9 d-0.2 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Peacock 

53°12.1 

-56°40.1 





















Deneb 

49°28.2 

45°21.0 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°57.9 

0 

291°34.3 

187°44.4 

23°10.0 

161°12.0 

19 u 29.5 

37 u 00.3 

-22 u 10.8 

3 U 17.5 

-22 u 03.5 

Alnair 

27°38.2 

-46°51.8 

1 

306°36.8 

202°43.5 

23°09.8 

176°12.8 

19°29.1 

52°03.0 

-22° 10.8 

18°20.2 

-22°03.5 

Fomalhaut 

15°19.2 

-29°31.0 

2 

321°39.3 

217°42.6 

23°09.6 

191°13.6 

19°28.6 

67°05.7 

-22° 10.8 

33°22.8 

-22°03.5 

Scheat 

13°49.2 

28°11.1 

3 

336°41.7 

232°41.8 

23°09.4 

206° 14.5 

19°28.2 

82°08.4 

-22° 10.8 

48°25.5 

-22°03.6 

Markab 

13°34.0 

15°18.5 

4 

351°44.2 

247°40.9 

23°09.2 

221°15.3 

19°27.8 

97°11.1 

-22° 10.8 

63°28.1 

-22°03.6 

2019/7/1 

SHA 

Mer.pass 

5 

6°46.6 

262°40.0 

23°09.0 

236°16.1 

19°27.4 

112°13.7 

-22° 10.8 

78°30.8 

-22°03.6 


258°50 0 

11:27 

6 

21°49.1 

277°39.2 

23°08.8 

251°17.0 

19°27.0 

127° 16.4 

-22° 10.7 

93°33.5 

-22°03.7 

Mars 

4.UU JU.U 

230°55 8 

13:17 

7 

36°51.6 

292°38.3 

23°08.6 

266° 17.8 

19°26.6 

142° 19.1 

-22° 10.7 

108°36.1 

-22°03.7 

J u piter 

4..JU JJ.U 

105° 14.9 

21:37 

8 

51°54.0 

307°37.4 

23°08.4 

281°18.7 

19°26.2 

157°21.8 

-22° 10.7 

123°38.8 

-22°03.7 

Saturn 

71°33 8 

23:51 

9 

66°56.5 

322°36.6 

23°08.2 

296° 19.5 

19°25.8 

172°24.5 

-22° 10.7 

138°41.4 

-22°03.7 




10 

81°59.0 

337°35.7 

23°08.0 

311°20.3 

19°25.4 

187°27.2 

-22° 10.7 

153°44.1 

-22°03.8 

2019/7/1 

SHA 

Mer.pass 

11 

97°01.4 

352°34.8 

23°07.8 

326°21.2 

19°24.9 

202° 29.8 

-22° 10.7 

168°46.8 

-22°03.8 

Venus 

257°30.0 

11:28 

12 

112°03.9 

7°34.0 

23°07.5 

341°22.0 

19°24.5 

217°32.5 

-22° 10.7 

183°49.4 

-22°03.8 

Mars 

230° 16.7 

13:16 

13 

127°06.4 

22°33.1 

23°07.3 

356°22.9 

19°24.1 

232°35.2 

-22° 10.6 

198°52.1 

-22°03.8 

Jupiter 

105°20.5 

21:32 

14 

142°08.8 

37°32.2 

23°07.1 

11°23.7 

19°23.7 

247° 37.9 

-22° 10.6 

213°54.7 

-22°03.9 

Saturn 

71°38.5 

23:47 

15 

157°11.3 

52°31.4 

23°06.9 

26°24.5 

19°23.3 

262°40.6 

-22° 10.6 

228°57.4 

-22°03.9 

2019/7/1 

SHA 

Mer.pass 

16 

172° 13.8 

67°30.5 

23°06.7 

41°25.4 

19°22.9 

277°43.3 

-22° 10.6 

244°00.1 

-22°03.9 

Venus 

256°10.0 

11:30 

17 

187° 16.2 

82°29.6 

23°06.5 

56°26.2 

19°22.5 

292°46.0 

-22° 10.6 

259°02.7 

-22°03.9 

Mars 

229° 37.6 

13:14 

18 

202° 18.7 

97°28.8 

23°06.3 

71°27.1 

19°22.0 

307°48.6 

-22° 10.6 

274° 05.4 

-22°04.0 

Jupiter 

105°26.0 

21:28 

19 

217°21.1 

112°27.9 

23°06.0 

86°27.9 

19°21.6 

322°51.3 

-22° 10.6 

289°08.0 

-22°04.0 

Saturn 

71°43.2 

23:43 

20 

232°23.6 

127°27.1 

23°05.8 

101°28.7 

19°21.2 

337° 54.0 

-22° 10.5 

304° 10.7 

-22°04.0 

1 Horizontal oaralax 


21 

247° 26.1 

142°26.2 

23°05.6 

116°29.6 

19°20.8 

352° 56.7 

-22° 10.5 

319° 13.4 

-22°04.0 


r 

Venus; 

0.1 

22 

262°28.5 

157°25.3 

23°05.4 

131°30.4 

19°20.4 

7°59.4 

-22° 10.5 

334° 16.0 

-22°04.1 


Mars: 

0.1 

23 

277°31.0 

172°24.5 

23°05.2 

146°31.3 

19°20.0 

23°02.0 

-22° 10.5 

349° 18.7 

-22°04.1 




Mer. 

pass.:4:32: 

v-0.9 d-0.2 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 





130 



2019 July 12 to Jul. 14 


_ Sun 

GHA 

178“ 36.4 
193°36.4 
208°36.3 
223°36.2 
238°36.1 
253°36.0 
268°36.0 
283°35.9 
298°35.8 
313°35.7 
328°35.6 
343°35.6 
358°35.5 
13°35.4 
28°35.3 
43°35.3 
58°35.2 
73°35.1 
88°35.0 
103°34.9 
118°34.9 
133°34.8 
148°34.7 
163°34.6 
SD =15.7 


GHA 

178“ 32.8 
193°32.7 
208°32.7 
223°32.6 
238°32.5 
253°32.5 
268°32.4 
283°32.3 
298°32.3 
313°32.2 
328°32.1 
343°32.0 
358°32.0 
13°31.9 
28°31.8 
43°31.8 
58°31.7 
73°31.6 
88°31.6 
103°31.5 
118°31.4 
133°31.4 
148°31.3 
163°31.2 
SD. = 15.7 


Dec 

22 ° 02.0 

22°01.7 

22°01.3 

22 ° 01.0 

22°00.7 

22°00.3 

21°60.0 

21°59.6 

21°59.3 

21°58.9 

21°58.6 

21°58.2 

21°57.9 

21°57.5 

21°57.2 

21°56.9 

21°56.5 

21°56.2 

21°55.8 

21°55.4 

21°55.1 

21°54.7 

21°54.4 

21°54.0 

d=-0.3 


GHA 

V 

Dec 

d 

HP 

59“’09.4 

10.9 

-13“56.9 

-10.1 

57.3 

73°39.3 

10.9 

-14°06.9 

-10.0 

57.3 

88°09.1 

10.8 

-14° 16.9 

-9.9 

57.3 

102°39.0 

10.8 

-14°26.7 

-9.8 

57.3 

117°08.7 

10.8 

-14°36.5 

-9.8 

57.2 

131°38.5 

10.8 

-14°46.3 

-9.7 

57.2 

146°08.3 

10.7 

-14°55.9 

-9.6 

57.2 

160°38.0 

10.7 

-15°05.4 

-9.5 

57.2 

175°07.7 

10.7 

-15° 14.9 

-9.4 

57.1 

189°37.3 

10.7 

-15°24.2 

-9.3 

57.1 

204°07.0 

10.6 

-15°33.5 

-9.2 

57.1 

218°36.6 

10.6 

-15°42.7 

-9.2 

57.1 

233°06.2 

10.6 

-15°51.8 

-9.1 

57.1 

247°35.8 

10.6 

-16°00.9 

-9.0 

57.0 

262°05.3 

10.5 

-16°09.8 

-8.9 

57.0 

276°34.8 

10.5 

-16°18.6 

-8.8 

57.0 

291°04.3 

10.5 

-16°27.4 

-8.7 

57.0 

305°33.8 

10.5 

-16°36.0 

-8.6 

56.9 

320°03.2 

10.4 

-16°44.6 

-8.5 

56.9 

334°32.6 

10.4 

-16°53.0 

-8.4 

56.9 

349°02.0 

10.4 

-17°01.4 

-8.3 

56.9 

3°31.4 

10.4 

-17° 09.7 

-8.2 

56.9 

18°00.7 

10.3 

-17°17.9 

-8.1 

56.8 

32°30.0 

10.3 

-17° 26.0 

-8.0 

56.8 

S.D. —15.6 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

178°34.6 

21°53.7 

46°59.3 

10.3 

-17°33.9 

-7.9 

56.8 

1 

193°34.5 

21°53.3 

61°28.6 

10.3 

-17°41.8 

-7.8 

56.8 

2 

208°34.4 

21°53.0 

75°57.8 

10.2 

-17°49.6 

-7.7 

56.7 

3 

223°34.3 

21°52.6 

90°27.0 

10.2 

-17°57.3 

-7.6 

56.7 

4 

238°34.3 

21°52.3 

104°56.2 

10.2 

-18°04.9 

-7.5 

56.7 

5 

253°34.2 

21°51.9 

119°25.4 

10.2 

-18°12.4 

-7.4 

56.7 

6 

268°34.1 

21°51.5 

133°54.5 

10.1 

-18° 19.8 

-7.3 

56.7 

7 

283°34.0 

21°51.2 

148°23.7 

10.1 

-18°27.1 

-7.2 

56.6 

8 

298°34.0 

21°50.8 

162°52.7 

10.1 

-18°34.3 

-7.1 

56.6 

9 

313°33.9 

21°50.5 

177°21.8 

10.1 

-18°41.4 

-7.0 

56.6 

10 

328°33.8 

21°50.1 

191°50.9 

10.0 

-18°48.3 

-6.9 

56.6 

11 

343°33.7 

21°49.7 

206° 19.9 

10.0 

-18°55.2 

-6.8 

56.5 

12 

358°33.7 

21°49.4 

220°48.9 

10.0 

-19°02.0 

-6.7 

56.5 

13 

13°33.6 

21°49.0 

235° 17.9 

10.0 

-19°08.7 

-6.6 

56.5 

14 

28°33.5 

21°48.6 

249°46.8 

9.9 

-19°15.2 

-6.5 

56.5 

15 

43°33.5 

21°48.3 

264° 15.8 

9.9 

-19°21.7 

-6.4 

56.5 

16 

58°33.4 

21°47.9 

278°44.7 

9.9 

-19°28.0 

-6.3 

56.4 

17 

73°33.3 

21°47.5 

293° 13.6 

9.9 

-19°34.3 

-6.2 

56.4 

18 

88°33.2 

21°47.2 

307°42.5 

9.9 

-19°40.4 

-6.1 

56.4 

19 

103°33.2 

21°46.8 

322°11.3 

9.8 

-19°46.4 

-6.0 

56.4 

20 

118°33.1 

21°46.4 

336°40.1 

9.8 

-19°52.3 

-5.9 

56.4 

21 

133°33.0 

21°46.1 

351°09.0 

9.8 

-19°58.1 

-5.8 

56.3 

22 

148°33.0 

21°45.7 

5°37.8 

9.8 

-20°03.8 

-5.6 

56.3 

23 

163°32.9 

21°45.3 

20°06.5 

9.8 

-20°09.4 

-5.5 

56.3 


SD. —15.7 

Q_ 

II 

O 

4^ 

S.D. —15.5 


Dec 

GHA 

V 

Dec 

d 

HP 

21 u 45.0 

34 u 35.3 

9.8 

-20 u 14.9 

-5.4 

56.3 

21°44.6 

49° 04.1 

9.7 

-20°20.3 

-5.3 

56.2 

21°44.2 

63°32.8 

9.7 

-20°25.5 

-5.2 

56.2 

21°43.8 

78°01.5 

9.7 

-20°30.7 

-5.1 

56.2 

21°43.5 

92°30.2 

9.7 

-20°35.7 

-5.0 

56.2 

21°43.1 

106°58.9 

9.7 

-20°40.6 

-4.9 

56.2 

21°42.7 

121°27.6 

9.7 

-20°45.4 

-4.7 

56.1 

21°42.4 

135°56.2 

9.7 

-20°50.1 

-4.6 

56.1 

21°42.0 

150°24.9 

9.6 

-20°54.7 

-4.5 

56.1 

21°41.6 

164°53.5 

9.6 

-20°59.2 

-4.4 

56.1 

21°41.2 

179°22.1 

9.6 

-21°03.5 

-4.3 

56.1 

21°40.8 

193°50.8 

9.6 

-21°07.7 

-4.2 

56.0 

21°40.5 

208° 19.4 

9.6 

-21° 11.9 

-4.1 

56.0 

21°40.1 

222°48.0 

9.6 

-21°15.9 

-3.9 

56.0 

21°39.7 

237° 16.6 

9.6 

-21° 19.8 

-3.8 

56.0 

21°39.3 

251°45.1 

9.6 

-21°23.5 

-3.7 

56.0 

21°38.9 

266° 13.7 

9.6 

-21°27.2 

-3.6 

55.9 

21°38.6 

280°42.3 

9.6 

-21°30.7 

-3.5 

55.9 

21°38.2 

295° 10.9 

9.6 

-21°34.2 

-3.4 

55.9 

21°37.8 

309°39.4 

9.6 

-21°37.5 

-3.3 

55.9 

21°37.4 

324°08.0 

9.6 

-21°40.7 

-3.1 

55.9 

21°37.0 

338°36.5 

9.6 

-21°43.7 

-3.0 

55.8 

21°36.6 

353°05.1 

9.6 

-21°46.7 

-2.9 

55.8 

21°36.3 

7°33.6 

9.6 

-21°49.5 

-2.8 

55.8 

Q. 

II 

O 

S.D. —15.4 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 







70 







68 







66 



01:25 

22:42 



64 



02:09 

22:00 



62 


00:27 

02:38 

21:32 

23:33 


60 


01:37 

02:59 

21:11 

22:31 


58 


02:11 

03:17 

20:54 

21:59 


56 

00:25 

02:34 

03:32 

20:39 

21:36 

23:36 

54 

01:29 

02:53 

03:44 

20:27 

21:17 

22:40 

52 

02:00 

03:09 

03:55 

20:16 

21:02 

22:10 

50 

02:22 

03:22 

04:05 

20:06 

20:48 

21:48 

45 

03:02 

03:49 

04:26 

19:45 

20:22 

21:09 

40 

03:30 

04:10 

04:42 

19:29 

20:01 

20:41 

35 

03:51 

04:27 

04:56 

19:15 

19:44 

20:20 

30 

04:08 

04:41 

05:08 

19:03 

19:30 

20:03 

20 

04:35 

05:04 

05:28 

18:43 

19:07 

19:36 

10 

04:56 

05:23 

05:46 

18:26 

18:48 

19:15 

0 

05:14 

05:40 

06:02 

18:09 

18:32 

18:58 

-10 

05:30 

05:56 

06:18 

17:53 

18:16 

18:42 

-20 

05:45 

06:12 

06:35 

17:36 

17:60 

18:27 

-30 

05:60 

06:29 

06:55 

17:17 

17:43 

18:12 

-35 

06:07 

06:39 

07:06 

17:05 

17:33 

18:04 

-40 

06:16 

06:49 

07:19 

16:52 

17:22 

17:56 

-45 

06:25 

07:02 

07:35 

16:37 

17:10 

17:47 

-50 

06:36 

07:16 

07:54 

16:18 

16:56 

17:36 

-52 

06:40 

07:23 

08:03 

16:09 

16:49 

17:32 

-54 

06:45 

07:30 

08:13 

15:59 

16:42 

17:27 

-56 

06:50 

07:38 

08:24 

15:48 

16:34 

17:21 

-58 

06:56 

07:47 

08:37 

15:35 

16:25 

17:16 

-60 

07:03 

07:58 

08:52 

15:20 

16:14 

17:09 




Moonrise 



Moonset 


Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

72 

19:26 



21:49 



70 

18:28 



22:49 



68 

17:54 

19:49 

22:04 

23:24 

23:15 

22:49 

66 

17:29 

19:09 

20:41 

23:49 

23:56 


64 

17:11 

18:42 

20:04 


00:09 

00:24 

62 

16:55 

18:21 

19:37 

00:11 

00:25 

00:45 

60 

16:42 

18:04 

19:17 

00:21 

00:38 

01:03 

58 

16:31 

17:49 

19:00 

00:29 

00:50 

01:17 

56 

16:22 

17:37 

18:46 

00:36 

01:00 

01:30 

54 

16:13 

17:26 

18:33 

00:43 

01:09 

01:41 

52 

16:06 

17:17 

18:23 

00:49 

01:17 

01:51 

50 

15:59 

17:09 

18:13 

00:55 

01:24 

01:60 

45 

15:44 

16:51 

17:53 

01:07 

01:40 

02:18 

40 

15:33 

16:36 

17:37 

01:16 

01:53 

02:33 

35 

15:23 

16:24 

17:23 

01:25 

02:04 

02:46 

30 

15:14 

16:13 

17:11 

01:32 

02:13 

02:57 

20 

14:59 

15:55 

16:50 

01:45 

02:30 

03:17 

10 

14:46 

15:39 

16:33 

01:56 

02:44 

03:33 

0 

14:33 

15:24 

16:16 

02:07 

02:58 

03:49 

-10 

14:21 

15:10 

15:60 

02:18 

03:11 

04:05 

-20 

14:08 

14:54 

15:42 

02:29 

03:26 

04:22 

-30 

13:54 

14:36 

15:22 

02:42 

03:42 

04:41 

-35 

13:45 

14:26 

15:10 

02:50 

03:52 

04:52 

-40 

13:35 

14:14 

14:57 

02:59 

04:03 

05:05 

-45 

13:24 

13:60 

14:41 

03:09 

04:16 

05:21 

-50 

13:11 

13:43 

14:21 

03:21 

04:33 

05:40 

-52 

13:04 

13:35 

14:12 

03:27 

04:40 

05:49 

-54 

12:57 

13:26 

14:02 

03:33 

04:48 

05:59 

-56 

12:50 

13:16 

13:50 

03:40 

04:58 

06:10 

-58 

12:41 

13:05 

13:37 

03:48 

05:09 

06:23 

-60 

12:31 

12:52 

13:21 

03:57 

05:21 

06:39 


Day 

Eqn.of Time 

00 h 12 h 

Mer. 

Pass 

Mer.Pass. 

Upper Lower 

Age 

12 

05:34 

05:38 

12:05 

20:45 

08:20 

10(81%) 

13 

05:42 

05:45 

12:05 

21:36 

09:10 

11(89%) 

14 

05:49 

05:52 

12:05 

22:28 

10:02 

12(94%) 






July 15, 16 ,17 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter Saturn Stars 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

292°33.5 

187°23.6 

23°04.9 

161°32.1 

19° 19.5 

38°04.7 

-22° 10.5 

4°21.3 

-22°04.1 

Alpheratz 

357°39.1 

29°11.7 

1 

307°35.9 

202°22.7 

23°04.7 

176°32.9 

19° 19.1 

53°07.4 

-22° 10.5 

19°24.0 

-22°04.2 

Ankaa 

353°11.4 

-42°11.8 

2 

322°38.4 

217°21.9 

23°04.5 

191°33.8 

19° 18.7 

68°10.1 

-22° 10.5 

34°26.7 

-22°04.2 

Schedar 

349°35.7 

56°38.3 

3 

337°40.9 

232°21.0 

23°04.3 

206°34.6 

19° 18.3 

83°12.8 

-22° 10.4 

49°29.3 

-22°04.2 

Diphda 

348°51.5 

-17°52.7 

4 

352°43.3 

247° 20.2 

23°04.0 

221°35.5 

19° 17.9 

98°15.4 

-22° 10.4 

64°32.0 

-22°04.2 

Achernar 

335°23.7 

-57°08.1 

5 

7°45.8 

262° 19.3 

23°03.8 

236°36.3 

19° 17.5 

113°18.1 

-22° 10.4 

79°34.6 

-22°04.3 

Hamal 

327°56.1 

23°33.1 

6 

22°48.3 

277° 18.4 

23°03.6 

251°37.2 

19° 17.0 

128°20.8 

-22° 10.4 

94°37.3 

-22°04.3 

Polaris 

316°08.0 

89°20.4 

7 

37°50.7 

292° 17.6 

23°03.4 

266°38.0 

19° 16.6 

143°23.5 

-22° 10.4 

109°40.0 

-22°04.3 

Akamar 

315°15.3 

-40° 13.5 

8 

52°53.2 

307° 16.7 

23°03.1 

281°38.8 

19° 16.2 

158°26.2 

-22° 10.4 

124°42.6 

-22°04.3 

Menkar 

314°10.8 

4°09.9 

9 

67°55.6 

322° 15.8 

23°02.9 

296°39.7 

19° 15.8 

173°28.8 

-22° 10.4 

139°45.3 

-22°04.4 

Mirfak 

308°34.6 

49°55.5 

10 

82°58.1 

337° 15.0 

23°02.7 

311°40.5 

19° 15.4 

188°31.5 

-22° 10.4 

154°47.9 

-22°04.4 

Aldebaran 

290°44.9 

16°32.7 

11 

98°00.6 

352° 14.1 

23°02.4 

326°41.4 

19°15.0 

203°34.2 

-22° 10.3 

169°50.6 

-22°04.4 

Rigel 

281°08.3 

-8° 10.8 

12 

113°03.0 

7° 13.3 

23°02.2 

341°42.2 

19° 14.5 

218°36.9 

-22° 10.3 

184°53.2 

-22°04.4 

Capella 

280°28.7 

46°00.9 

13 

128°05.5 

22° 12.4 

23°01.9 

356°43.1 

19°14.1 

233°39.5 

-22° 10.3 

199°55.9 

-22°04.5 

Bellatrix 

278°27.8 

6°21.9 

14 

143°08.0 

37° 11.5 

23°01.7 

11°43.9 

19° 13.7 

248°42.2 

-22° 10.3 

214°58.6 

-22°04.5 

Elnath 

278°07.7 

28°37.2 

15 

158°10.4 

52° 10.7 

23°01.5 

26°44.7 

19° 13.3 

263°44.9 

-22° 10.3 

230°01.2 

-22°04.5 

Alnilam 

275°42.5 

-1°11.5 

16 

173°12.9 

67°09.8 

23°01.2 

41°45.6 

19° 12.9 

278°47.6 

-22° 10.3 

245°03.9 

-22°04.6 

Betelgeuse 

270°57.1 

7°24.5 

17 

188°15.4 

82°09.0 

23°01.0 

56°46.4 

19° 12.4 

293°50.3 

-22° 10.3 

260°06.5 

-22°04.6 

Canopus 

263°54.8 

-52°42.4 

18 

203° 17.8 

97°08.1 

23°00.7 

71°47.3 

19° 12.0 

308°52.9 

-22° 10.2 

275°09.2 

-22°04.6 

Sirius 

258°30.3 

-16°44.4 

19 

218°20.3 

112°07.2 

23°00.5 

86°48.1 

19°11.6 

323°55.6 

-22° 10.2 

290°11.9 

-22°04.6 

Adara 

255°09.6 

-28°60.0 

20 

233°22.8 

127°06.4 

23°00.2 

101°49.0 

19° 11.2 

338°58.3 

-22° 10.2 

305° 14.5 

-22°04.7 

Procyon 

244°55.6 

5°10.6 

21 

248°25.2 

142°05.5 

22°60.0 

116°49.8 

19° 10.8 

354°01.0 

-22° 10.2 

320° 17.2 

-22°04.7 

Pollux 

243°22.9 

27°58.7 

22 

263°27.7 

157° 04.7 

22°59.7 

131°50.7 

19° 10.3 

9°03.6 

-22° 10.2 

335° 19.8 

-22°04.7 

Avior 

234° 17.0 

-59°34.4 

23 

278°30.1 

172°03.8 

22°59.5 

146°51.5 

19°09.9 

24°06.3 

-22° 10.2 

350°22.5 

-22°04.7 

Suhail 

222°49.8 

-43°30.8 

Mer.pass.:4:29: 

v-0.9 d-0.2 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.7 

-69°48.0 


Alphard 

217°52.3 

-8°44.6 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n 11 Kiio 

1 QQ°47n 

C1°OQ 1 

0 

293 u 32.6 

187 u 02.9 

22 u 59.2 

161 u 52.3 

19 u 09.5 

39 u 09.0 

-22 u 10.2 

5 U 25.2 

-22 u 04.8 

uuDne 

±yo ‘t/.u 

i onO on it 

oi oy.± 

i a o ao n 

1 

308°35.1 

202°02.1 

22°59.0 

176°53.2 

19°09.1 

54°11.7 

-22° 10.2 

20°27.8 

-22°04.8 

Denebola 

182 29.5 

14 28.U 

2 

323°37.5 

217°01.2 

22°58.7 

191°54.0 

19°08.7 

69°14.3 

-22°10.1 

35°30.5 

-22°04.8 

Gienah 

175°48.1 

i 700 n a n 

-17°39.0 

3 

338°40.0 

232°00.4 

22°58.5 

206°54.9 

19°08.2 

84°17.0 

-22° 10.1 

50°33.1 

-22°04.8 

Acrux 

1(5 U4.y 

-63° 12.6 

4 

353°42.5 

246°59.5 

22°58.2 

221°55.7 

19°07.8 

99°19.7 

-22° 10.1 

65°35.8 

-22°04.9 

Gacrux 

171°56.4 

-57° 13.5 

5 

8°44.9 

261°58.6 

22°58.0 

236°56.6 

19°07.4 

114°22.3 

-22°10.1 

80°38.5 

-22°04.9 

Alioth 

166° 17.1 

55°51.7 

6 

23°47.4 

276°57.8 

22°57.7 

251°57.4 

19°07.0 

129°25.0 

-22° 10.1 

95°41.1 

-22°04.9 

Spica 

158°26.9 

-11°15.6 

/inOio a 

7 

38°49.9 

291°56.9 

22°57.5 

266°58.3 

19°06.5 

144°27.7 

-22°10.1 

110°43.8 

-22°04.9 

Alcaid 

152°55.5 

49 13.4 

8 

53°52.3 

306°56.1 

22°57.2 

281°59.1 

19°06.1 

159°30.4 

-22°10.1 

125°46.4 

-22°05.0 

Hadar 

148°41.8 

1 A O O A A a 

-60° 28.1 
aaO A“7 A 

9 

68°54.8 

321°55.2 

22°56.9 

296°60.0 

19°05.7 

174°33.0 

-22° 10.1 

140°49.1 

-22°05.0 

Menkent 

148 02.0 

-36 27.9 

10 

83°57.2 

336° 54.4 

22°56.7 

312°00.8 

19°05.3 

189°35.7 

-22° 10.0 

155°51.7 

-22°05.0 

Arcturus 

145 51.7 

19°05.4 

11 

98°59.7 

351°53.5 

22°56.4 

327°01.6 

19°04.8 

204°38.4 

-22° 10.0 

170°54.4 

-22°05.1 

Rigil Kent. 

139°45.8 

-60°55.0 

12 

114°02.2 

6°52.6 

22°56.1 

342°02.5 

19°04.4 

219°41.0 

-22° 10.0 

185°57.1 

-22°05.1 

Zubenelg. 

137°00.7 

-16°07.2 

13 

129°04.6 

21°51.8 

22°55.9 

357°03.3 

19°04.0 

234°43.7 

-22° 10.0 

200°59.7 

-22°05.1 

Kochab 

137°19.7 

1 aaO a “7 o 

74°05.0 

ocO on o 

14 

144° 07.1 

36°50.9 

22°55.6 

12°04.2 

19°03.6 

249°46.4 

-22° 10.0 

216°02.4 

-22°05.1 

Alphecca 

126 07.3 

1 iaO AA a 

26 39.3 

ocOoo A 

15 

159°09.6 

51°50.1 

22°55.3 

27°05.0 

19°03.1 

264°49.1 

-22° 10.0 

231°05.0 

-22°05.2 

Antares 

112 2U.9 

-26 28.4 

16 

174° 12.0 

66°49.2 

22°55.1 

42°05.9 

19°02.7 

279°51.7 

-22° 10.0 

246°07.7 

-22°05.2 

Atria 

107°18.5 

1 noo A"7 IT 

-69°03.7 

1 C O A A O 

17 

189° 14.5 

81°48.4 

22°54.8 

57°06.7 

19°02.3 

294°54.4 

-22° 10.0 

261°10.4 

-22°05.2 

Sa bi k 

102 U/.D 

-15 44.o 

07 O A fZ A 

18 

204°17.0 

96°47.5 

22°54.5 

72°07.6 

19°01.9 

309°57.1 

-22°09.9 

276° 13.0 

-22°05.2 

Shaula 

96° 15.9 

n fz O ao o 

-37 06.9 

loOOO A 

19 

219°19.4 

111°46.6 

22°54.2 

87°08.4 

19°01.4 

324°59.7 

-22°09.9 

291°15.7 

-22°05.3 

Rasalhague 

96 02.3 

nn° /io 7 

12 33.0 

20 

234°21.9 

126°45.8 

22°54.0 

102°09.3 

19°01.0 

340°02.4 

-22°09.9 

306° 18.3 

-22°05.3 

Eta min 

90 4 5.1 

51°29.4 

21 

249° 24.4 

141°44.9 

22°53.7 

117°10.1 

19°00.6 

355°05.1 

-22°09.9 

321°21.0 

-22°05.3 

Kaus Aust. 

83°37.9 

OnO or 7 

-34°22.4 

ooo AO O 

22 

264°26.8 

156°44.1 

22°53.4 

132°11.0 

19°00.2 

10°07.7 

-22°09.9 

336°23.6 

-22°05.3 

Vega 

80 35. 1 

38 48.3 

23 

279°29.3 

171°43.2 

22°53.1 

147°11.8 

18°59.7 

25°10.4 

-22°09.9 

351°26.3 

-22°05.4 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer.pass.:4:25: 

v-0.9 d-0.3 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Peacock 

53°12.1 

-56°40.2 





















Deneb 

49°28.2 

45°21.0 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°57.9 

0 

294 u 31.7 

186°42.4 

22 u 52.9 

162 u 12.7 

18° 59.3 

40° 13.1 

-22 u 09.9 

6 U 29.0 

-22 u 05.4 

Alnair 

27°38.2 

-46°51.8 

1 

309°34.2 

201°41.5 

22°52.6 

177° 13.5 

18°58.9 

55°15.7 

-22°09.9 

21°31.6 

-22°05.4 

Fomalhaut 

15°19.2 

-29°31.0 

2 

324°36.7 

216°40.7 

22°52.3 

192° 14.4 

18°58.5 

70°18.4 

-22°09.8 

36°34.3 

-22°05.4 

Scheat 

13°49.2 

28°11.2 

3 

339°39.1 

231°39.8 

22°52.0 

207° 15.2 

18°58.0 

85°21.1 

-22°09.8 

51°36.9 

-22°05.5 

Markab 

13°34.0 

15°18.5 

4 

354°41.6 

246° 39.0 

22°51.7 

222°16.1 

18°57.6 

100°23.7 

-22°09.8 

66°39.6 

-22°05.5 

2019/7/1 

SHA 

Mer.pass 

5 

9°44.1 

261°38.1 

22°51.4 

237° 16.9 

18°57.2 

115°26.4 

-22°09.8 

81°42.3 

-22°05.5 


254°50.1 

11:31 

6 

24°46.5 

276° 37.3 

22°51.2 

252° 17.8 

18°56.7 

130°29.1 

-22°09.8 

96°44.9 

-22°05.5 

Mars 

228°58 6 

13:13 

7 

39°49.0 

291°36.4 

22°50.9 

267° 18.6 

18° 56.3 

145°31.7 

-22°09.8 

111°47.6 

-22°05.6 

J u piter 

OAU JU.U 

105°31 3 

21:24 

8 

54°51.5 

306°35.5 

22°50.6 

282° 19.5 

18° 55.9 

160°34.4 

-22°09.8 

126°50.2 

-22°05.6 

Saturn 

IvJ J 1 . J 

71°47.9 

23:38 

9 

69°53.9 

321°34.7 

22°50.3 

297° 20.3 

18°55.5 

175°37.1 

-22°09.8 

141°52.9 

-22°05.6 




10 

84°56.4 

336°33.8 

22°50.0 

312°21.2 

18° 55.0 

190°39.7 

-22°09.7 

156°55.5 

-22°05.7 

2019/7/1 

SHA 

Mer.pass 

11 

99°58.9 

351°33.0 

22°49.7 

327°22.0 

18°54.6 

205°42.4 

-22°09.7 

171°58.2 

-22°05.7 

Venus 

253°30.3 

11:32 

12 

115°01.3 

6°32.1 

22°49.4 

342° 22.9 

18°54.2 

220°45.1 

-22°09.7 

187°00.9 

-22°05.7 

Mars 

228° 19.7 

13:12 

13 

130°03.8 

21°31.3 

22°49.1 

357°23.7 

18°53.7 

235°47.7 

-22°09.7 

202°03.5 

-22°05.7 

Jupiter 

105°36.4 

21:20 

14 

145°06.2 

36°30.4 

22°48.8 

12°24.6 

18°53.3 

250°50.4 

-22°09.7 

217°06.2 

-22°05.8 

Saturn 

71°52.5 

23:34 

15 

160°08.7 

51°29.6 

22°48.5 

27°25.4 

18°52.9 

265°53.0 

-22°09.7 

232°08.8 

-22°05.8 

2019/7/1 

SHA 

Mer.pass 

16 

175°11.2 

66°28.7 

22°48.2 

42°26.3 

18°52.5 

280°55.7 

-22°09.7 

247°11.5 

-22°05.8 

Venus 

252° 10.6 

11:34 

17 

190°13.6 

81°27.9 

22°47.9 

57°27.1 

18°52.0 

295°58.4 

-22°09.7 

262° 14.2 

-22°05.8 

Mars 

227°40.9 

13:10 

18 

205°16.1 

96°27.0 

22°47.6 

72°28.0 

18°51.6 

311°01.0 

-22°09.6 

277° 16.8 

-22°05.9 

Jupiter 

105°41.3 

21:15 

19 

220°18.6 

111°26.2 

22°47.3 

87° 28.8 

18°51.2 

326°03.7 

-22°09.6 

292° 19.5 

-22°05.9 

Saturn 

71°57.2 

23:30 

20 

235°21.0 

126°25.3 

22°47.0 

102°29.7 

18° 50.7 

341°06.4 

-22°09.6 

307°22.1 

-22°05.9 

1 Horizontal naralax 


21 

250°23.5 

141°24.5 

22°46.7 

117°30.5 

18° 50.3 

356°09.0 

-22°09.6 

322°24.8 

-22°05.9 


r 

Venus; 

0.1 

22 

265°26.0 

156°23.6 

22°46.4 

132°31.4 

18° 49.9 

11°11.7 

-22°09.6 

337°27.4 

-22°06.0 


Mars: 

0.1 

23 

280°28.4 

171°22.8 

22°46.1 

147°32.2 

18° 49.4 

26°14.3 

-22°09.6 

352°30.1 

-22°06.0 




Mer.pass.:4:21: 

v-0.9 d-0.3 

m-3.8 

v0.8 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 
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2019 July 15 to Jul. 17 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

178°31.2 

21 ,J 35.9 

22°02.2 

9.6 

-21°52.3 

-2.7 

55.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°31.1 

21°35.5 

36°30.8 

9.6 

-21°54.9 

-2.5 

55.8 

72 







2 

208°31.0 

21°35.1 

50°59.3 

9.6 

-21°57.4 

-2.4 

55.7 

70 







3 

223°31.0 

21°34.7 

65°27.9 

9.6 

-21°59.7 

-2.3 

55.7 

68 







4 

238°30.9 

21°34.3 

79°56.4 

9.6 

-22°02.0 

-2.2 

55.7 

66 



01:39 

22:30 



5 

253°30.9 

21°33.9 

94°25.0 

9.6 

-22° 04.1 

-2.1 

55.7 

64 



02:18 

21:52 



6 

268°30.8 

21°33.5 

108°53.6 

9.6 

-22°06.1 

-2.0 

55.7 

62 


00:55 

02:44 

21:26 

23:11 


7 

283°30.7 

21°33.2 

123°22.1 

9.6 

-22°08.0 

-1.8 

55.6 

60 


01:47 

03:05 

21:06 

22:22 


8 

298°30.7 

21°32.8 

137° 50.7 

9.6 

-22°09.8 

-1.7 

55.6 

58 


02:18 

03:22 

20:49 

21:53 


9 

313°30.6 

21°32.4 

152° 19.3 

9.6 

-22°11.5 

-1.6 

55.6 

56 

00:50 

02:40 

03:36 

20:35 

21:31 

23:16 

10 

328°30.5 

21°32.0 

166°47.9 

9.6 

-22° 13.0 

-1.5 

55.6 

54 

01:38 

02:58 

03:48 

20:23 

21:13 

22:31 

11 

343°30.5 

21°31.6 

181°16.5 

9.6 

-22° 14.5 

-1.4 

55.6 

52 

02:07 

03:13 

03:59 

20:13 

20:58 

22:04 

12 

358°30.4 

21°31.2 

195°45.2 

9.6 

-22°15.8 

-1.3 

55.6 

50 

02:28 

03:26 

04:08 

20:03 

20:45 

21:43 

13 

13°30.3 

21°30.8 

210°13.8 

9.6 

-22° 17.0 

-1.1 

55.5 

45 

03:06 

03:52 

04:28 

19:43 

20:19 

21:06 

14 

28°30.3 

21°30.4 

224°42.4 

9.7 

-22°18.1 

-1.0 

55.5 

40 

03:33 

04:12 

04:44 

19:27 

19:59 

20:39 

15 

43°30.2 

21°30.0 

239°11.1 

9.7 

-22° 19.0 

-0.9 

55.5 

35 

03:53 

04:29 

04:58 

19:14 

19:43 

20:18 

16 

58°30.2 

21°29.6 

253°39.8 

9.7 

-22° 19.9 

-0.8 

55.5 

30 

04:10 

04:43 

05:10 

19:02 

19:29 

20:02 

17 

73°30.1 

21°29.2 

268°08.4 

9.7 

-22°20.6 

-0.7 

55.5 

20 

04:37 

05:05 

05:29 

18:43 

19:07 

19:35 

18 

88°30.0 

21°28.8 

282°37.1 

9.7 

-22°21.2 

-0.5 

55.4 

10 

04:57 

05:24 

05:47 

18:25 

18:48 

19:15 

19 

103°30.0 

21°28.4 

297°05.9 

9.7 

-22°21.7 

-0.4 

55.4 

0 

05:14 

05:40 

06:02 

18:10 

18:32 

18:58 

20 

118°29.9 

21°28.0 

311°34.6 

9.7 

-22°22.1 

-0.3 

55.4 

-10 

05:30 

05:56 

06:18 

17:54 

18:16 

18:42 

21 

133°29.8 

21°27.6 

326°03.4 

9.8 

-22°22.3 

-0.2 

55.4 

-20 

05:44 

06:11 

06:35 

17:37 

18:01 

18:28 

22 

148°29.8 

21°27.2 

340°32.1 

9.8 

-22°22.5 

-0.1 

55.4 

-30 

05:59 

06:28 

06:54 

17:18 

17:44 

18:14 

23 

163°29.7 

21°26.8 

355°00.9 

9.8 

-22°22.5 

0.0 

55.3 

-35 

06:06 

06:38 

07:05 

17:07 

17:35 

18:06 


SD. —15.7 

d=-0.4 

S.D.—15.2 

-40 

06:15 

06:48 

07:18 

16:54 

17:24 

17:58 


-45 

06:24 

06:60 

07:33 

16:40 

17:12 

17:49 


GHA 


GHA 



d 

HP 

-50 

06:34 

07:14 

07:51 

16:21 

16:58 

17:39 
















0 

178°29.7 

21°26.4 

9°29.7 

9.8 

-22°22.4 

0.1 

55.3 








1 

193°29.6 

21°26.0 

23°58.6 

9.8 

-22°22.2 

0.3 

55.3 

-54 

06:43 

07:28 

08:09 

16:03 

16:45 

17:30 

2 

208°29.5 

21°25.6 

38°27.4 

9.9 

-22°21.9 

0.4 

55.3 

-56 

06:48 

07:35 

08:20 

15:52 

16:37 

17:25 

3 

223°29.5 

21°25.2 

52°56.3 

9.9 

-22°21.4 

0.5 

55.3 

-58 

06:54 

07:44 

08:33 

15:40 

16:28 

17:19 

4 

238° 29.4 

21°24.8 

67°25.2 

9.9 

-22°20.9 

0.6 

55.3 

-60 

06:60 

07:54 

08:47 

15:25 

16:19 

17:13 

5 

253° 29.4 

21°24.4 

81°54.1 

9.9 

-22°20.2 

0.7 

55.2 








6 

268°29.3 

21°24.0 

96°23.1 

10.0 

-22° 19.4 

0.8 

55.2 



Moonrise 



Moonset 


7 

283°29.3 

21°23.6 

110°52.1 

10.0 

-22° 18.5 

1.0 

55.2 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

298°29.2 

21°23.2 

125°21.1 

10.0 

-22° 17.5 

1.1 

55.2 

72 







9 

313°29.1 

21°22.8 

139°50.1 

10.1 

-22° 16.4 

1.2 

55.2 

70 







10 

328°29.1 

21°22.4 

154° 19.2 

10.1 

-22° 15.2 

1.3 

55.2 

68 


23:45 

23:23 



00:43 

11 

343° 29.0 

21°22.0 

168°48.3 

10.1 

-22° 13.8 

1.4 

55.1 

66 

21:51 

22:27 

22:42 

00:12 

00:51 

02:00 

12 

358°29.0 

21°21.6 

183° 17.5 

10.1 

-22° 12.3 

1.5 

55.1 

64 

21:08 

21:50 

22:14 

00:50 

01:33 

02:37 

13 

13°28.9 

21°21.2 

197°46.6 

10.2 

-22° 10.8 

1.6 

55.1 

62 

20:39 

21:24 

21:53 

01:16 

02:02 

03:03 

14 

28°28.8 

21°20.7 

212°15.8 

10.2 

-22°09.1 

1.7 

55.1 

60 

20:17 

21:03 

21:35 

01:37 

02:24 

03:24 

15 

43°28.8 

21°20.3 

226°45.0 

10.2 

-22°07.3 

1.9 

55.1 

58 

19:60 

20:46 

21:21 

01:54 

02:42 

03:41 

16 

58°28.7 

21°19.9 

241° 14.3 

10.3 

-22°05.4 

2.0 

55.1 

56 

19:45 

20:32 

21:08 

02:08 

02:57 

03:55 

17 

73°28.7 

21°19.5 

255°43.6 

10.3 

-22°03.4 

2.1 

55.0 

54 

19:32 

20:19 

20:57 

02:21 

03:10 

04:07 

18 

88°28.6 

21°19.1 

270° 12.9 

10.4 

-22°01.2 

2.2 

55.0 

52 

19:20 

20:08 

20:47 

02:32 

03:21 

04:18 

19 

103°28.6 

21°18.7 

284°42.3 

10.4 

-21°59.0 

2.3 

55.0 

50 

19:10 

19:59 

20:39 

02:42 

03:31 

04:27 

20 

118°28.5 

21°18.3 

299°11.7 

10.4 

-21°56.6 

2.4 

55.0 

45 

18:49 

19:38 

20:20 

03:02 

03:52 

04:47 

21 

133°28.5 

21°17.9 

313°41.2 

10.5 

-21°54.2 

2.5 

55.0 

40 

18:32 

19:22 

20:05 

03:19 

04:09 

05:04 

22 

148°28.4 

21°17.4 

328° 10.7 

10.5 

-21°51.6 

2.6 

55.0 

35 

18:18 

19:08 

19:52 

03:33 

04:24 

05:17 

23 

163°28.3 

21°17.0 

342°40.2 

10.5 

-21°48.9 

2.7 

54.9 

30 

18:05 

18:55 

19:41 

03:45 

04:36 

05:29 


SD.=15.7 

d=-0.4 

S.D.—15.1 

20 

17:44 

18:35 

19:22 

04:06 

04:57 

05:50 


10 

17:25 

18:16 

19:05 

04:24 

05:16 

06:07 

Wed 

GHA 


GHA 



d 

HP 






05:33 

















0 

1 

178°28.3 

193°28.2 

21 16.6 
21°16.2 

357°09.8 

11°39.4 

10.6 

10.6 

-21°46.2 

-21°43.3 

2.8 

2.9 

54.9 

54.9 

-20 

16:33 

17:24 

18:17 

05:16 

06:09 

06:58 

2 

208°28.2 

21°15.8 

26°09.0 

10.7 

-21°40.3 

3.0 

54.9 

-30 

16:11 

17:04 

17:58 

05:37 

06:30 

07:18 

3 

223°28.1 

21°15.4 

40°38.7 

10.7 

-21°37.2 

3.2 

54.9 

-35 

15:59 

16:51 

17:46 

05:50 

06:42 

07:30 









-40 



17:33 

06:04 


07:43 

4 

238°28.1 

21 14.9 

55°08.4 

10.8 

-21°34.0 

3.3 

54.9 

-45 

15:28 

16:21 

17:18 

06:20 

07:13 

07:59 

5 

253°28.0 

21°14.5 

69°38.2 

10.8 

-21°30.7 

3.4 

54.9 

-50 

15:07 

16:00 

16:59 

06:41 

07:34 

08:18 


268 c 28.0 

21°14.1 

84°08.0 

10.8 

-21°27.3 


54.8 








7 

283°27.9 

21°13.7 

98°37.9 

10.9 

-21°23.8 

3.6 

54.8 

-52 

14:57 

15:50 

16:50 

06:51 

07:44 

08:27 

8 

298°27.9 

21°13.3 

113°07.8 

10.9 

-21°20.1 

3.7 

54.8 

-54 

14:46 

15:39 

16:40 

07:02 

07:55 

08:38 










14:33 

15:27 

16:28 

07:14 

08:08 

08:49 

9 

313°27.8 

21 12.8 

127°37.7 

11.0 

-21° 16.4 

3.8 

54.8 

-58 

14:19 

15:12 

16:15 

07:29 

08:22 

09:03 

10 

328°27.7 

71° 12.4 

142° 07.7 

11.0 

-21° 12.6 

3.9 

54.8 








11 

343°27.7 

21°12.0 

156°37.8 

11.1 

-21°08.7 

4.0 

54.8 

-60 

14:01 

14:55 

15:60 

07:46 

08:40 

09:18 

12 

358°27.6 

21°11.6 

171°07.9 

11.1 

-21°04.6 

4.1 

54.7 








13 

13°27.6 

21°11.1 

185°38.0 

11.2 

-21°00.5 

4.2 

54.7 



Sun 



Moon 


14 

28°27.5 

21°10.7 

200°08.2 

11.2 

-20°56.3 

4.3 

54.7 

Day 

bqn.ot Time 

Mer. 

Mer. Pass. 

Age 

15 

43°27.5 

21°10.3 

214°38.4 

11.3 

-20°52.0 

4.4 

54.7 


00" 

12 h 

Pass 

Upper 

Lower 


16 

58°27.4 

21°09.9 

229°08.7 

11.3 

-20°47.6 

4.5 

54.7 

15 

05:55 

05:58 

12:05 

23:20 

10:54 

13(98%) 

17 

73° 27.4 

21°09.4 

243°39.0 

11.4 

-20°43.0 

4.6 

54.7 

16 

06:01 

06:04 

12:06 

00:11 

11:46 

14(100%) 

18 

88°27.3 

21°09.0 

258°09.4 

11.4 

-20°38.4 

4.7 

54.7 

17 

06:07 

06:09 

12:06 

00:11 

12:36 

15(100%) 

19 

103°27.3 

21°08.6 

272°39.8 

11.5 

-20°33.7 

4.8 

54.7 








20 

118°27.2 

21°08.2 

287° 10.3 

11.5 

-20°28.9 

4.9 

54.6 








21 

133°27.2 

21°07.7 

301°40.8 

11.6 

-20°24.0 

4.9 

54.6 








22 

148°27.1 

21°07.3 

316°11.4 

11.6 

-20° 19.0 

5.0 

54.6 








23 

163°27.1 

21°06.9 

330°42.1 

11.7 

-20° 13.9 

5.1 

54.6 









SD. —15.7 

d=-0.4 

S.D.—15.0 
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July 18, 19 ,20 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

295°30.9 

186°21.9 

22°45.8 

162°33.1 

18°49.0 

41° 17.0 

-22°09.6 

7°32.8 

-22°06.0 

Alpheratz 

357°39.0 

29°11.7 

1 

310°33.4 

201°21.1 

22°45.5 

177°33.9 

18°48.6 

56° 19.7 

-22°09.6 

22°35.4 

-22°06.0 

Ankaa 

353°11.4 

-42°11.8 

2 

325°35.8 

216°20.2 

22°45.2 

192°34.8 

18°48.1 

71°22.3 

-22°09.5 

37°38.1 

-22°06.1 

Schedar 

349°35.6 

56°38.3 

3 

340° 38.3 

231°19.4 

22°44.9 

207° 35.6 

18°47.7 

86°25.0 

-22°09.5 

52°40.7 

-22°06.1 

Diphda 

348°51.5 

-17°52.7 

4 

355°40.7 

246° 18.5 

22°44.6 

222°36.5 

18°47.3 

101°27.6 

-22°09.5 

67°43.4 

-22°06.1 

Achernar 

335°23.7 

-57°08.1 

5 

10°43.2 

261°17.7 

22°44.3 

237°37.3 

18°46.8 

116°30.3 

-22°09.5 

82°46.0 

-22°06.1 

Hamal 

327°56.1 

23°33.1 

6 

25°45.7 

276° 16.8 

22°43.9 

252°38.2 

18°46.4 

131°33.0 

-22°09.5 

97°48.7 

-22°06.2 

Polaris 

316°06.5 

89°20.4 

7 

40°48.1 

291°16.0 

22°43.6 

267°39.0 

18°46.0 

146°35.6 

-22°09.5 

112°51.4 

-22°06.2 

Akamar 

315°15.3 

-40° 13.5 

8 

55°50.6 

306°15.1 

22°43.3 

282°39.9 

18°45.5 

161°38.3 

-22°09.5 

127°54.0 

-22°06.2 

Menkar 

314°10.8 

4°09.9 

9 

70°53.1 

321° 14.3 

22°43.0 

297°40.7 

18°45.1 

176°40.9 

-22°09.5 

142°56.7 

-22°06.3 

Mirfak 

308°34.6 

49°55.5 

10 

85°55.5 

336° 13.4 

22°42.7 

312°41.6 

18°44.7 

191°43.6 

-22°09.5 

157°59.3 

-22°06.3 

Aldebaran 

290°44.8 

16°32.8 

11 

100°58.0 

351°12.6 

22°42.4 

327°42.4 

18°44.2 

206°46.2 

-22°09.4 

173°02.0 

-22°06.3 

Rigel 

281°08.3 

-8° 10.8 

12 

116°00.5 

6°11.7 

22°42.0 

342°43.3 

18°43.8 

221°48.9 

-22°09.4 

188°04.6 

-22°06.3 

Capella 

280°28.7 

46°00.9 

13 

131°02.9 

21°10.9 

22°41.7 

357° 44.1 

18°43.4 

236°51.6 

-22°09.4 

203°07.3 

-22°06.4 

Bellatrix 

278°27.8 

6°21.9 

14 

146° 05.4 

36°10.1 

22°41.4 

12°45.0 

18°42.9 

251°54.2 

-22°09.4 

218°10.0 

-22°06.4 

Elnath 

278°07.7 

28°37.3 

15 

161°07.8 

51°09.2 

22°41.1 

27°45.9 

18°42.5 

266°56.9 

-22°09.4 

233° 12.6 

-22°06.4 

Alnilam 

275°42.4 

-1° 11.4 

16 

176° 10.3 

66°08.4 

22°40.7 

42°46.7 

18°42.1 

281°59.5 

-22°09.4 

248° 15.3 

-22°06.4 

Betelgeuse 

270°57.1 

7°24.5 

17 

191° 12.8 

81°07.5 

22°40.4 

57°47.6 

18°41.6 

297°02.2 

-22°09.4 

263° 17.9 

-22°06.5 

Canopus 

263°54.8 

-52°42.3 

18 

206° 15.2 

96°06.7 

22°40.1 

72°48.4 

18°41.2 

312°04.8 

-22°09.4 

278°20.6 

-22°06.5 

Sirius 

258°30.3 

-16°44.4 

19 

221° 17.7 

111°05.8 

22°39.7 

87°49.3 

18°40.8 

327° 07.5 

-22°09.4 

293°23.2 

-22°06.5 

Adara 

255°09.6 

-28°59.9 

20 

236°20.2 

126°05.0 

22°39.4 

102°50.1 

18°40.3 

342° 10.1 

-22°09.3 

308°25.9 

-22°06.5 

Procyon 

244°55.6 

5°10.6 

21 

251°22.6 

141°04.1 

22°39.1 

117°51.0 

18°39.9 

357° 12.8 

-22°09.3 

323°28.6 

-22°06.6 

Pollux 

243°22.9 

27°58.7 

22 

266°25.1 

156°03.3 

22°38.8 

132°51.8 

18°39.4 

12°15.4 

-22°09.3 

338°31.2 

-22°06.6 

Avior 

234° 17.0 

-59°34.4 

23 

281°27.6 

171°02.4 

22°38.4 

147°52.7 

18°39.0 

27°18.1 

-22°09.3 

353°33.9 

-22°06.6 

Suhail 

222°49.8 

-43°30.7 

Mer. 

pass.:4:17: 

v-0.8 d-0.3 

m-3.8 

v0.9 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.8 

-69°47.9 


Alphard 

217°52.3 

-8°44.6 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT11 hho 

1QQ°47n 

fil ° OQ 1 

0 

296 u 30.0 

186 u 01.6 

22 u 38.1 

162 u 53.5 

18 u 38.6 

42 u 20.8 

-22 u 09.3 

8 U 36.5 

-22 u 06.6 

uuDne 

±yo ‘t/.u 

i onO on it 

oi oy.± 

1 A OAO A 

1 

311°32.5 

201°00.8 

22°37.7 

177°54.4 

18°38.1 

57°23.4 

-22°09.3 

23°39.2 

-22°06.7 

Denebola 

182 zy.5 

14 28.0 

2 

326°35.0 

215°59.9 

22°37.4 

192°55.3 

18°37.7 

72°26.1 

-22°09.3 

38°41.8 

-22°06.7 

Gienah 

175°48.1 

1 700 A A A 

-17°39.0 

3 

341°37.4 

230°59.1 

22°37.1 

207°56.1 

18°37.3 

87° 28.7 

-22°09.3 

53°44.5 

-22°06.7 

Acrux 

1/8 04.y 

-63° 12.6 

4 

356°39.9 

245°58.2 

22°36.7 

222°57.0 

18°36.8 

102°31.4 

-22°09.3 

68°47.2 

-22°06.7 

Gacrux 

171°56.4 

-57° 13.5 

5 

11°42.3 

260°57.4 

22°36.4 

237°57.8 

18°36.4 

117°34.0 

-22°09.2 

83°49.8 

-22°06.8 

Alioth 

166° 17.2 

55°51.7 

6 

26°44.8 

275°56.5 

22°36.0 

252°58.7 

18°35.9 

132°36.7 

-22°09.2 

98°52.5 

-22°06.8 

Spica 

158°26.9 

-11°15.6 

A AO 1 A A 

7 

41°47.3 

290°55.7 

22°35.7 

267°59.5 

18°35.5 

147°39.3 

-22°09.2 

113°55.1 

-22°06.8 

Alcaid 

152°55.6 

49 13.4 

8 

56°49.7 

305°54.9 

22°35.4 

283° 00.4 

18°35.1 

162°42.0 

-22°09.2 

128°57.8 

-22°06.8 

Hadar 

148°41.9 

1 A O O A A tZ 

-60° 28.1 
ncOAO A 

9 

71°52.2 

320°54.0 

22°35.0 

298°01.2 

18°34.6 

177°44.6 

-22°09.2 

144°00.4 

-22°06.9 

Menkent 

148 02.6 

-36 28.0 

10 

86° 54.7 

335°53.2 

22°34.7 

313°02.1 

18°34.2 

192°47.3 

-22°09.2 

159°03.1 

-22°06.9 

Arcturus 

145 51.7 

19°05.4 

11 

101°57.1 

350°52.3 

22°34.3 

328°03.0 

18°33.7 

207°49.9 

-22°09.2 

174°05.7 

-22°06.9 

Rigil Kent. 

139°45.9 

-60°55.0 

12 

116°59.6 

5°51.5 

22°34.0 

343° 03.8 

18°33.3 

222°52.6 

-22°09.2 

189°08.4 

-22°07.0 

Zubenelg. 

137°00.7 

-16°07.2 

13 

132°02.1 

20°50.7 

22°33.6 

358° 04.7 

18°32.9 

237°55.2 

-22°09.2 

204° 11.1 

-22°07.0 

Kochab 

137°19.7 

1 OCO A“7 O 

74°05.0 

AcO-)A A 

14 

147° 04.5 

35°49.8 

22°33.3 

13°05.5 

18°32.4 

252°57.9 

-22°09.1 

219°13.7 

-22°07.0 

Alphecca 

126 07.3 

iinOAA A 

26 39.3 

ncOno a 

15 

162°07.0 

50°49.0 

22°32.9 

28°06.4 

18°32.0 

268°00.5 

-22°09.1 

234° 16.4 

-22°07.0 

Antares 

112 20.9 

-26 28.4 

16 

177° 09.5 

65°48.1 

22°32.6 

43°07.2 

18°31.5 

283°03.2 

-22°09.1 

249° 19.0 

-22°07.1 

Atria 

107°18.5 

1 A A O A "7 C 

-69°03.8 

1 C O A A O 

17 

192° 11.9 

80°47.3 

22°32.2 

58° 08.1 

18°31.1 

298°05.8 

-22°09.1 

264°21.7 

-22°07.1 

Sa bi k 

102 0/.5 

-lb 44.8 

07O A“7 A 

18 

207° 14.4 

95°46.4 

22°31.9 

73°09.0 

18°30.7 

313°08.5 

-22°09.1 

279°24.3 

-22°07.1 

Shaula 

96° 15.9 

f \O A A O 

-37 07.0 

1 A O OO A 

19 

222° 16.8 

110°45.6 

22°31.5 

88°09.8 

18°30.2 

328°11.1 

-22°09.1 

294°27.0 

-22°07.1 

Rasalhague 

96 02.3 

AAO /IO 7 

12 33.0 

20 

237° 19.3 

125°44.8 

22°31.1 

103° 10.7 

18°29.8 

343° 13.8 

-22°09.1 

309°29.7 

-22°07.2 

Eta min 

90 4 5.1 

51°29.4 

21 

252°21.8 

140°43.9 

22°30.8 

118° 11.5 

18°29.3 

358° 16.4 

-22°09.1 

324°32.3 

-22°07.2 

Kaus Aust. 

83°37.9 

OAOnr 7 

-34°22.4 

ooo AO O 

22 

267°24.2 

155°43.1 

22°30.4 

133° 12.4 

18°28.9 

13°19.0 

-22°09.1 

339°35.0 

-22°07.2 

Vega 

80 3b./ 

38 48.3 

23 

282°26.7 

170°42.3 

22°30.1 

148° 13.2 

18°28.5 

28°21.7 

-22°09.0 

354°37.6 

-22°07.2 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer. 

pass.:4:13: 

v-0.8 d-0.3 

m-3.8 

v0.9 d-0.4 ml.8 

v2.7 dO.O 

m-2.4 

v2.7 d-0.0 mO.l 

Peacock 

53°12.1 

-56°40.2 





















Deneb 

49°28.2 

45°21.0 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°57.9 

0 

297° 29.2 

185 u 41.4 

22 u 29.7 

163 u 14.1 

18 u 28.0 

43 u 24.3 

-22 u 09.0 

9°40.3 

-22 u 07.3 

Alnair 

27°38.1 

-46°51.8 

1 

312°31.6 

200°40.6 

22°29.3 

178° 15.0 

18°27.6 

58°27.0 

-22°09.0 

24°42.9 

-22°07.3 

Fomalhaut 

15°19.2 

-29°31.0 

2 

327° 34.1 

215°39.7 

22°29.0 

193° 15.8 

18°27.1 

73°29.6 

-22°09.0 

39°45.6 

-22°07.3 

Scheat 

13°49.1 

28°11.2 

3 

342°36.6 

230°38.9 

22°28.6 

208° 16.7 

18°26.7 

88°32.3 

-22°09.0 

54°48.2 

-22°07.3 

Markab 

13°34.0 

15°18.5 

4 

357°39.0 

245°38.1 

22°28.2 

223° 17.5 

18°26.2 

103°34.9 

-22°09.0 

69°50.9 

-22°07.4 

2019/7/1 

SHA 

Mer.pass 

5 

12°41.5 

260°37.2 

22°27.9 

238° 18.4 

18°25.8 

118°37.6 

-22°09.0 

84°53.6 

-22°07.4 


250° 51 0 

11:35 

6 

27°43.9 

275°36.4 

22°27.5 

253° 19.3 

18°25.3 

133°40.2 

-22°09.0 

99°56.2 

-22°07.4 

Mars 

iJu Jl.U 

227°02.2 

13:09 

7 

42°46.4 

290°35.6 

22°27.1 

268°20.1 

18°24.9 

148°42.9 

-22°09.0 

114°58.9 

-22°07.4 

J u piter 

105°46.1 

21:11 

8 

57°48.9 

305°34.7 

22°26.7 

283°21.0 

18°24.5 

163°45.5 

-22°09.0 

130°01.5 

-22°07.5 

Saturn 

72°01.9 

23:26 

9 

72°51.3 

320°33.9 

22°26.4 

298°21.8 

18°24.0 

178°48.1 

-22°08.9 

145°04.2 

-22°07.5 




10 

87°53.8 

335°33.0 

22°26.0 

313°22.7 

18°23.6 

193°50.8 

-22°08.9 

160°06.8 

-22°07.5 

2019/7/1 

SHA 

Mer.pass 

11 

102°56.3 

350°32.2 

22°25.6 

328°23.6 

18°23.1 

208°53.4 

-22°08.9 

175°09.5 

-22°07.5 

Venus 

249°31.6 

11:37 

12 

117°58.7 

5°31.4 

22°25.2 

343° 24.4 

18°22.7 

223°56.1 

-22°08.9 

190°12.1 

-22°07.6 

Mars 

226°23.5 

13:08 

13 

133°01.2 

20°30.5 

22° 24.9 

358°25.3 

18°22.2 

238°58.7 

-22°08.9 

205° 14.8 

-22°07.6 

Jupiter 

105°50.7 

21:07 

14 

148° 03.7 

35°29.7 

22°24.5 

13°26.1 

18°21.8 

254°01.3 

-22°08.9 

220° 17.5 

-22°07.6 

Saturn 

72°06.5 

23:21 

15 

163° 06.1 

50°28.9 

22°24.1 

28°27.0 

18°21.3 

269°04.0 

-22°08.9 

235°20.1 

-22°07.6 

2019/7/2 

SHA 

Mer.pass 

16 

178°08.6 

65°28.0 

22°23.7 

43°27.9 

18°20.9 

284°06.6 

-22°08.9 

250°22.8 

-22°07.7 

Venus 

248° 12.3 

11:38 

17 

193° 11.1 

80°27.2 

22°23.3 

58°28.7 

18°20.5 

299°09.3 

-22°08.9 

265°25.4 

-22°07.7 

Mars 

225°44.9 

13:06 

18 

208° 13.5 

95°26.4 

22°23.0 

73°29.6 

18°20.0 

314°11.9 

-22°08.9 

280°28.1 

-22°07.7 

Jupiter 

105°55.2 

21:03 

19 

223° 16.0 

110°25.5 

22°22.6 

88°30.4 

18° 19.6 

329° 14.6 

-22°08.8 

295°30.7 

-22°07.7 

Saturn 

72°11.1 

23:17 

20 

238° 18.4 

125°24.7 

22°22.2 

103°31.3 

18° 19.1 

344° 17.2 

-22°08.8 

310°33.4 

-22°07.8 

1 Horizontal naralax 


21 

253°20.9 

140°23.9 

22°21.8 

118°32.2 

18° 18.7 

359° 19.8 

-22°08.8 

325°36.0 

-22°07.8 


r 

Venus; 

0.1 

22 

268° 23.4 

155°23.0 

22°21.4 

133°33.0 

18° 18.2 

14°22.5 

-22°08.8 

340°38.7 

-22°07.8 


Mars: 

0.1 

23 

283°25.8 

170°22.2 

22°21.0 

148°33.9 

18°17.8 

29°25.1 

-22°08.8 

355°41.4 

-22°07.9 




Mer. 

pass.:4:09: 

v-0.8 d-0.4 

m-3.8 

v0.9 d-0.4 ml.8 

v2.6 dO.O 

m-2.3 

v2.7 d-0.0 mO.l 





134 



2019 July 18 to Jul. 20 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

178°27.0 

21 u 06.4 

345 u 12.7 

11.7 

-20 u 08.7 

5.2 

54.6 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°27.0 

21°06.0 

359°43.5 

11.8 

-20°03.5 

5.3 

54.6 

72 







2 

208°26.9 

21°05.6 

14° 14.3 

11.8 

-19°58.1 

5.4 

54.6 

70 







3 

223°26.9 

21°05.1 

28°45.1 

11.9 

-19°52.6 

5.5 

54.5 

68 



00:42 

23:19 



4 

238°26.8 

21°04.7 

43° 16.0 

11.9 

-19°47.1 

5.6 

54.5 

66 



01:51 

22:18 



5 

253°26.8 

21°04.3 

57°46.9 

12.0 

-19°41.4 

5.7 

54.5 

64 



02:26 

21:44 



6 

268°26.7 

21°03.8 

72°17.9 

12.0 

-19°35.7 

5.8 

54.5 

62 


01:13 

02:51 

21:19 

22:54 


7 

283°26.7 

21°03.4 

86°49.0 

12.1 

-19°29.9 

5.9 

54.5 

60 


01:57 

03:11 

21:00 

22:13 


8 

298°26.6 

21°03.0 

101°20.1 

12.1 

-19°24.0 

5.9 

54.5 

58 


02:25 

03:27 

20:44 

21:46 


9 

313°26.6 

21°02.5 

115°51.2 

12.2 

-19°18.0 

6.0 

54.5 

56 

01:07 

02:46 

03:41 

20:31 

21:25 

23:01 

10 

328°26.6 

21°02.1 

130°22.4 

12.2 

-19°11.9 

6.1 

54.5 

54 

01:47 

03:03 

03:52 

20:19 

21:08 

22:23 

11 

343°26.5 

21°01.6 

144°53.7 

12.3 

-19°05.8 

6.2 

54.5 

52 

02:13 

03:18 

04:03 

20:09 

20:54 

21:58 

12 

358°26.5 

21°01.2 

159°25.0 

12.3 

-18°59.5 

6.3 

54.4 

50 

02:33 

03:30 

04:12 

20:00 

20:41 

21:38 

13 

13°26.4 

21°00.8 

173°56.4 

12.4 

-18°53.2 

6.4 

54.4 

45 

03:10 

03:56 

04:31 

19:41 

20:16 

21:02 

14 

28°26.4 

21°00.3 

188°27.8 

12.4 

-18°46.8 

6.5 

54.4 

40 

03:36 

04:15 

04:47 

19:26 

19:57 

20:36 

15 

43°26.3 

20°59.9 

202°59.3 

12.5 

-18°40.3 

6.5 

54.4 

35 

03:56 

04:31 

04:60 

19:12 

19:41 

20:16 

16 

58°26.3 

20°59.4 

217°30.8 

12.6 

-18°33.7 

6.6 

54.4 

30 

04:12 

04:44 

05:11 

19:01 

19:28 

19:60 

17 

73°26.2 

20°59.0 

232°02.4 

12.6 

-18°27.1 

6.7 

54.4 

20 

04:38 

05:06 

05:31 

18:42 

19:06 

19:34 

18 

88°26.2 

20°58.6 

246°34.0 

12.7 

-18°20.3 

6.8 

54.4 

10 

04:58 

05:25 

05:47 

18:25 

18:48 

19:14 

19 

103°26.1 

20°58.1 

261°05.7 

12.7 

-18°13.5 

6.9 

54.4 

0 

05:15 

05:41 

06:03 

18:10 

18:32 

18:58 

20 

118°26.1 

20°57.7 

275°37.5 

12.8 

-18°06.6 

6.9 

54.4 

-10 

05:30 

05:56 

06:18 

17:55 

18:17 

18:43 

21 

133°26.1 

20°57.2 

290°09.3 

12.8 

-17°59.7 

7.0 

54.3 

-20 

05:44 

06:11 

06:34 

17:38 

18:02 

18:29 

22 

148°26.0 

20°56.8 

304°41.1 

12.9 

-17°52.6 

7.1 

54.3 

-30 

05:58 

06:27 

06:53 

17:20 

17:46 

18:15 

23 

163°26.0 

20°56.3 

319° 13.0 

12.9 

-17°45.5 

7.2 

54.3 

-35 

06:05 

06:36 

07:04 

17:09 

17:37 

18:08 


SD.—15.7 

d=-0.4 

S.D. —14.9 

-40 

06:13 

06:46 

07:16 

16:57 

17:27 

17:60 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

06:22 

06:31 

06:35 

06:40 

06:45 

06:50 

06:56 

06:58 

07:11 

07:18 

07:25 

07:32 

07:40 

07:50 

07:31 

07:48 

07:57 

08:06 

08:16 

08:28 

08:42 

16:42 

16:25 

16:16 

16:07 

15:57 

15:45 

15:31 

17:15 

17:02 

16:55 

16:49 

16:41 

16:33 

16:23 

17:51 

17:42 

17:38 

17:33 

17:28 

17:23 

17:17 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

178°25.9 

193°25.9 

208°25.8 

223°25.8 

238°25.7 

20°55.9 

20°55.5 

20°55.0 

20°54.6 

20°54.1 

333°45.0 
348° 17.0 
2°49.1 
17°21.2 
31°53.3 

13.0 

13.0 

13.1 

13.1 

13.2 

-17°38.3 
-17°31.0 
-17°23.7 
-17° 16.2 
-17°08.7 

7.2 

7.3 

7.4 

7.5 
7.5 

54.3 

54.3 

54.3 

54.3 

54.3 









5 

253°25.7 

20°53.7 

46°25.6 

13.2 

-17°01.2 

7.6 

54.3 








6 

268°25.7 

20°53.2 

60°57.8 

13.3 

-16°53.5 

7.7 

54.3 



Moonrise 



Moonset 


7 

283°25.6 

20°52.8 

75°30.2 

13.4 

-16°45.8 

7.7 

54.3 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

298°25.6 

20°52.3 

90°02.6 

13.4 

-16°38.0 

7.8 

54.2 

72 


00:57 

23:34 


02:53 

05:24 

9 

313°25.5 

20°51.9 

104°35.0 

13.5 

-16°30.2 

7.9 

54.2 

70 


23:30 

23:17 


03:58 

05:52 

10 

328°25.5 

20°51.4 

119°07.5 

13.5 

-16°22.2 

8.0 

54.2 

68 

23:14 

23:08 

23:03 

02:48 

04:34 

06:13 

11 

343°25.5 

20°51.0 

133°40.0 

13.6 

-16° 14.3 

8.0 

54.2 

66 

22:48 

22:51 

22:52 

03:28 

04:59 

06:30 

12 

358°25.4 

20°50.5 

148° 12.6 

13.6 

-16°06.2 

8.1 

54.2 

64 

22:28 

22:37 

22:42 

03:55 

05:19 

06:43 

13 

13°25.4 

20°50.0 

162°45.2 

13.7 

-15°58.1 

8.2 

54.2 

62 

22:12 

22:25 

22:34 

04:16 

05:35 

06:54 

14 

28°25.3 

20°49.6 

177° 17.9 

13.7 

-15°49.9 

8.2 

54.2 

60 

21:58 

22:14 

22:27 

04:33 

05:48 

07:04 

15 

43°25.3 

20°49.1 

191°50.7 

13.8 

-15°41.6 

8.3 

54.2 

58 

21:46 

22:05 

22:21 

04:48 

05:59 

07:12 

16 

58°25.2 

20°48.7 

206°23.4 

13.8 

-15°33.3 

8.3 

54.2 

56 

21:36 

21:57 

22:15 

04:60 

06:09 

07:19 

17 

73°25.2 

20°48.2 

220°56.3 

13.9 

-15°24.9 

8.4 

54.2 

54 

21:27 

21:50 

22:10 

05:11 

06:17 

07:25 

18 

88°25.2 

20°47.8 

235°29.2 

13.9 

-15°16.5 

8.5 

54.2 

52 

21:19 

21:44 

22:06 

05:20 

06:25 

07:31 

19 

103°25.1 

20°47.3 

250°02.1 

14.0 

-15°08.0 

8.5 

54.2 

50 

21:11 

21:38 

22:01 

05:28 

06:32 

07:37 

20 

118°25.1 

20°46.8 

264°35.1 

14.0 

-14°59.4 

8.6 

54.2 

45 

20:56 

21:26 

21:52 

05:46 

06:47 

07:48 

21 

133°25.1 

20°46.4 

279°08.1 

14.1 

-14°50.8 

8.7 

54.2 

40 

20:43 

21:16 

21:45 

06:01 

06:59 

07:57 

22 

148°25.0 

20°45.9 

293°41.2 

14.1 

-14°42.1 

8.7 

54.1 

35 

20:32 

21:07 

21:39 

06:13 

07:09 

08:05 

23 

163°25.0 

20°45.5 

308° 14.3 

14.2 

-14°33.4 

8.8 

54.1 

30 

20:22 

20:59 

21:33 

06:24 

07:18 

08:12 


SD.—15.7 

d=-0.4 

S.D. —14.8 

20 

20:05 

20:46 

21:23 

06:42 

07:34 

08:24 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

19:51 

19:37 

19:23 

19:09 

18:52 

18:42 

18:31 

18:18 

18:01 

17:54 

17:45 

17:36 

17:25 

17:12 

20:34 

20:23 

20:12 

19:60 

19:46 

19:38 

19:29 

19:18 

19:05 

18:59 

18:53 

18:45 

18:37 

18:27 

21:14 

21:06 

20:58 

20:49 

20:39 

20:34 

20:27 

20:19 

20:10 

20:06 

20:01 

19:56 

19:50 

19:43 

06:58 

07:13 

07:27 

07:43 

08:01 

08:12 

08:23 

08:37 

08:54 

09:02 

09:11 

09:21 

09:33 

09:46 

07:47 

07:59 

08:12 

08:25 

08:40 

08:49 

08:59 

09:10 

09:24 

09:31 

09:38 

09:46 

09:55 

10:05 

08:34 

08:44 

08:54 

09:04 

09:15 

09:22 

09:30 

09:39 

09:49 

09:54 

09:59 

10:05 

10:12 

10:19 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

178 u 24.9 

193°24.9 

208°24.9 

223°24.8 

238°24.8 

253°24.7 

268°24.7 

283°24.7 

298°24.6 

313°24.6 

328°24.6 

343°24.5 

20°45.0 

20°44.5 

20°44.1 

20°43.6 

20°43.2 

20°42.7 

20°42.2 

20°41.8 

20°41.3 

20°40.8 

20°40.4 

20°39.9 

322 u 47.5 
337° 20.7 
351°54.0 
6°27.3 
21°00.7 
35°34.1 
50°07.5 
64°41.0 
79° 14.5 
93°48.1 
108°21.7 
122°55.4 

14.2 

14.2 

14.3 

14.3 

14.4 

14.4 

14.5 

14.5 

14.6 
14.6 

14.6 

14.7 

-14 u 24.6 

-14°15.7 

-14°06.8 

-13°57.8 

-13°48.8 

-13°39.7 

-13°30.6 

-13°21.4 

-13°12.1 

-13°02.8 

-12°53.5 

-12°44.1 

8.8 

8.9 

8.9 

9.0 

9.1 

9.1 

9.2 

9.2 

9.3 

9.3 

9.4 
9.4 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 








12 

358°24.5 

20°39.4 

137° 29.1 

14.7 

-12°34.6 

9.5 

54.1 








13 

13°24.5 

20°39.0 

152°02.8 

14.8 

-12°25.1 

9.5 

54.1 



Sun 



Moon 


14 

28°24.4 

20°38.5 

166°36.6 

14.8 

-12°15.6 

9.6 

54.1 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

43°24.4 

20°38.0 

181°10.4 

14.8 

-12°06.0 

9.6 

54.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°24.4 

20°37.6 

195°44.3 

14.9 

-11°56.3 

9.7 

54.1 

18 

06:12 

06:14 

12:06 

01:01 

13:25 

16(98%) 

17 

73°24.3 

20°37.1 

210°18.2 

14.9 

-11°46.6 

9.7 

54.1 

19 

06:16 

06:18 

12:06 

01:48 

14:11 

17(94%) 

18 

88°24.3 

20°36.6 

224°52.1 

15.0 

-11°36.9 

9.8 

54.1 

20 

06:20 

06:22 

12:06 

02:33 

14:55 

18(88%) 

19 

103°24.3 

20°36.1 

239°26.1 

15.0 

-11°27.1 

9.8 

54.1 








20 

118°24.2 

20°35.7 

254°00.1 

15.0 

-11°17.3 

9.8 

54.1 








21 

133°24.2 

20°35.2 

268°34.2 

15.1 

-11°07.4 

9.9 

54.1 








22 

148°24.2 

20°34.7 

283°08.3 

15.1 

-10°57.5 

9.9 

54.1 








23 

163°24.1 

20°34.3 

297°42.4 

15.1 

-10°47.5 

10.0 

54.1 









SD.—15.7 

d—-0.5 

S.D.—14.8 
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July 21, 22 ,23 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

298°28.3 

185°21.4 

22°20.6 

163°34.7 

18° 17.3 

44°27.7 

-22°08.8 

10°44.0 

-22°07.9 

Alpheratz 

357°39.0 

29°11.7 

1 

313°30.8 

200°20.5 

22°20.2 

178°35.6 

18°16.9 

59°30.4 

-22°08.8 

25°46.7 

-22°07.9 

Ankaa 

353°11.4 

-42°11.8 

2 

328°33.2 

215° 19.7 

22°19.9 

193°36.5 

18° 16.4 

74°33.0 

-22°08.8 

40°49.3 

-22°07.9 

Schedar 

349°35.6 

56°38.3 

3 

343°35.7 

230° 18.9 

22°19.5 

208°37.3 

18° 16.0 

89°35.7 

-22°08.8 

55°52.0 

-22°08.0 

Diphda 

348°51.5 

-17°52.7 

4 

358°38.2 

245° 18.1 

22°19.1 

223°38.2 

18°15.5 

104°38.3 

-22°08.8 

70°54.6 

-22°08.0 

Achernar 

335°23.6 

-57°08.1 

5 

13°40.6 

260° 17.2 

22°18.7 

238°39.1 

18°15.1 

119°40.9 

-22°08.7 

85°57.3 

-22°08.0 

Hamal 

327°56.1 

23°33.1 

6 

28°43.1 

275° 16.4 

22°18.3 

253°39.9 

18° 14.6 

134°43.6 

-22°08.7 

100°59.9 

-22°08.0 

Polaris 

316°05.1 

89°20.4 

7 

43°45.6 

290° 15.6 

22° 17.9 

268°40.8 

18° 14.2 

149°46.2 

-22°08.7 

116°02.6 

-22°08.1 

Akamar 

315°15.3 

-40° 13.5 

8 

58°48.0 

305° 14.7 

22° 17.5 

283°41.6 

18° 13.7 

164°48.8 

-22°08.7 

131°05.2 

-22°08.1 

Menkar 

314°10.8 

4°09.9 

9 

73°50.5 

320° 13.9 

22° 17.1 

298°42.5 

18° 13.3 

179°51.5 

-22°08.7 

146°07.9 

-22°08.1 

Mirfak 

308°34.6 

49°55.5 

10 

88°52.9 

335° 13.1 

22°16.7 

313°43.4 

18° 12.8 

194°54.1 

-22°08.7 

161°10.6 

-22°08.1 

Aldebaran 

290°44.8 

16°32.8 

11 

103°55.4 

350° 12.2 

22°16.3 

328°44.2 

18° 12.4 

209°56.8 

-22°08.7 

176° 13.2 

-22°08.2 

Rigel 

281°08.3 

-8° 10.8 

12 

118°57.9 

5° 11.4 

22°15.9 

343°45.1 

18° 11.9 

224°59.4 

-22°08.7 

191°15.9 

-22°08.2 

Capella 

280°28.7 

46°00.9 

13 

134°00.3 

20° 10.6 

22°15.5 

358°46.0 

18°11.5 

240°02.0 

-22°08.7 

206° 18.5 

-22°08.2 

Bellatrix 

278°27.8 

6°21.9 

14 

149°02.8 

35°09.8 

22°15.1 

13°46.8 

18°11.0 

255°04.7 

-22°08.7 

221°21.2 

-22°08.2 

Elnath 

278°07.7 

28°37.3 

15 

164°05.3 

50°08.9 

22°14.6 

28°47.7 

18° 10.6 

270°07.3 

-22°08.6 

236°23.8 

-22°08.3 

Alnilam 

275°42.4 

-1° 11.4 

16 

179°07.7 

65°08.1 

22° 14.2 

43°48.6 

18° 10.1 

285°09.9 

-22°08.6 

251°26.5 

-22°08.3 

Betelgeuse 

270°57.1 

7°24.5 

17 

194°10.2 

80°07.3 

22°13.8 

58°49.4 

18°09.7 

300° 12.6 

-22°08.6 

266°29.1 

-22°08.3 

Canopus 

263°54.8 

-52°42.3 

18 

209° 12.7 

95°06.5 

22° 13.4 

73°50.3 

18°09.2 

315°15.2 

-22°08.6 

281°31.8 

-22°08.3 

Sirius 

258°30.3 

-16°44.4 

19 

224°15.1 

110°05.6 

22°13.0 

88°51.1 

18°08.8 

330°17.8 

-22°08.6 

296°34.4 

-22°08.4 

Adara 

255°09.6 

-28°59.9 

20 

239°17.6 

125°04.8 

22°12.6 

103°52.0 

18°08.3 

345°20.5 

-22°08.6 

311°37.1 

-22°08.4 

Procyon 

244°55.6 

5°10.6 

21 

254°20.0 

140° 04.0 

22°12.2 

118°52.9 

18°07.9 

0°23.1 

-22°08.6 

326°39.7 

-22°08.4 

Pollux 

243°22.9 

27°58.7 

22 

269°22.5 

155°03.2 

22°11.8 

133°53.7 

18°07.4 

15°25.7 

-22°08.6 

341°42.4 

-22°08.4 

Avior 

234° 17.0 

-59°34.4 

23 

284°25.0 

170°02.3 

22°11.3 

148°54.6 

18°07.0 

30°28.4 

-22°08.6 

356°45.1 

-22°08.5 

Suhail 

222°49.8 

-43°30.7 

Mer.pass.:4:05: 

v-0.8 d-0.4 

m-3.8 

v0.9 d-0.4 ml.8 | 

v2.6 dO.O 

m-2.3 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.8 

-69°47.9 


Alphard 

217°52.3 

-8°44.6 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n 11 Kiio 

1QQ°47n 


0 

299 u 27.4 

185 u 01.5 

22 u 10.9 

163 u 55.5 

18 u 06.5 

45 u 31.0 

-22 u 08.6 

ll u 47.7 

-22 u 08.5 

uuDne 

±yo ‘f/.u 

i onO on it 

oi oy.± 

i a ooo n 

1 

314°29.9 

200° 00.7 

22°10.5 

178°56.3 

18°06.1 

60°33.6 

-22°08.6 

26°50.4 

-22°08.5 

Denebola 

182 29.5 

14 28.U 

2 

329°32.4 

214°59.9 

22°10.1 

193°57.2 

18°05.6 

75°36.2 

-22°08.5 

41°53.0 

-22°08.5 

Gienah 

175°48.1 

i 700 n a n 

-17°38.9 

3 

344 0 34.8 

229°59.0 

22°09.7 

208°58.1 

18°05.2 

90°38.9 

-22°08.5 

56°55.7 

-22°08.6 

Acrux 

1/8 U4.y 

-63° 12.6 

4 

359°37.3 

244°58.2 

22°09.2 

223°58.9 

18°04.7 

105°41.5 

-22°08.5 

71°58.3 

-22°08.6 

Gacrux 

171°56.5 

-57° 13.5 

5 

14°39.8 

259° 57.4 

22°08.8 

238°59.8 

18°04.3 

120°44.1 

-22°08.5 

87°01.0 

-22°08.6 

Alioth 

166° 17.2 

55°51.7 

6 

29°42.2 

274°56.6 

22°08.4 

254°00.7 

18°03.8 

135°46.8 

-22°08.5 

102°03.6 

-22°08.6 

Spica 

158°26.9 

-11°15.6 

/inOio a 

7 

44°44.7 

289°55.7 

22°08.0 

269°01.5 

18°03.3 

150°49.4 

-22°08.5 

117°06.3 

-22°08.7 

Alcaid 

152°55.6 

49 18.4 

8 

59°47.2 

304° 54.9 

22°07.5 

284°02.4 

18°02.9 

165°52.0 

-22°08.5 

132°08.9 

-22°08.7 

Hadar 

148°41.9 

1 A O OAO c 

-60° 28.1 
ocO07n 

9 

74°49.6 

319°54.1 

22°07.1 

299°03.3 

18°02.4 

180°54.7 

-22°08.5 

147°11.6 

-22°08.7 

Menkent 

148 02.0 

-36 27.9 

10 

89°52.1 

334° 53.3 

22°06.7 

314°04.1 

18°02.0 

195°57.3 

-22°08.5 

162° 14.2 

-22°08.7 

Arcturus 

145 51.7 

19°05.5 

11 

104°54.5 

349°52.4 

22°06.3 

329°05.0 

18°01.5 

210°59.9 

-22°08.5 

177° 16.9 

-22°08.8 

Rigil Kent. 

139°45.9 

-60°55.0 

12 

119°57.0 

4°51.6 

22°05.8 

344°05.9 

18°01.1 

226°02.5 

-22°08.5 

192° 19.5 

-22°08.8 

Zubenelg. 

137°00.7 

-16°07.2 

13 

134°59.5 

19°50.8 

22°05.4 

359°06.7 

18°00.6 

241°05.2 

-22°08.4 

207°22.2 

-22°08.8 

Kochab 

137°19.8 

1 ACOA7 O 

74°05.0 

04 O O A O 

14 

150°01.9 

34°50.0 

22°05.0 

14°07.6 

18°00.2 

256°07.8 

-22°08.4 

222°24.9 

-22°08.8 

Alphecca 

126 07.3 

1 iaO o/o 

26 39.3 

OtOoO A 

15 

165°04.4 

49°49.2 

22°04.5 

29°08.5 

17° 59.7 

271°10.4 

-22°08.4 

237°27.5 

-22°08.9 

Antares 

112 2U.9 

-26 28.4 

16 

180°06.9 

64°48.3 

22°04.1 

44°09.3 

17° 59.2 

286° 13.0 

-22°08.4 

252°30.2 

-22°08.9 

Atria 

107°18.5 

i no o n -7 it 

-69°03.8 

1 C O A A O 

17 

195°09.3 

79°47.5 

22°03.7 

59° 10.2 

17° 58.8 

301°15.7 

-22°08.4 

267°32.8 

-22°08.9 

Sa bi k 

102 U/.5 

-15 44.8 

o “7 o c \“7 n 

18 

210°11.8 

94°46.7 

22°03.2 

74° 11.1 

17° 58.3 

316°18.3 

-22°08.4 

282°35.5 

-22°08.9 

Shaula 

96° 15.9 

r\c O cvo o 

-37 07.0 

ioOoo n 

19 

225°14.3 

109°45.9 

22°02.8 

89°11.9 

17°57.9 

331°20.9 

-22°08.4 

297°38.1 

-22°09.0 

Rasalhague 

96 02.3 

nn° /io 7 

12 33.0 

20 

240° 16.7 

124°45.1 

22°02.3 

104° 12.8 

17°57.4 

346°23.5 

-22°08.4 

312°40.8 

-22°09.0 

Eta min 

90 48./ 

51°29.4 

21 

255°19.2 

139°44.2 

22°01.9 

119°13.7 

17°57.0 

1°26.2 

-22°08.4 

327°43.4 

-22°09.0 

Kaus Aust. 

83°37.9 

ono o c o 

-34°22.4 

ooo AO o 

22 

270°21.7 

154°43.4 

22°01.5 

134° 14.5 

17° 56.5 

16°28.8 

-22°08.4 

342°46.1 

-22°09.0 

Vega 

80 85.8 

88 48.8 

23 

285°24.1 

169°42.6 

22°01.0 

149° 15.4 

17° 56.1 

31°31.4 

-22°08.4 

357°48.7 

-22°09.1 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer.pass.:4:01: 

< 

o 

CO 

Q. 

O 

4^ 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.6 dO.O 

m-2.3 

v2.7 d-0.0 mO.l 

Peacock 

53°12.1 

-56°40.2 





















Deneb 

49°28.2 

45°21.0 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°57.9 

0 

300 u 26.6 

184 u 41.8 

22 u 00.6 

164 u 16.3 

17 u 55.6 

46 u 34.0 

-22 u 08.4 

12 u 51.4 

-22 u 09.1 

Alnair 

27°38.1 

-46°51.8 

1 

315°29.0 

199°41.0 

22°00.1 

179°17.1 

17° 55.1 

61°36.7 

-22°08.3 

27°54.0 

-22°09.1 

Fomalhaut 

15°19.2 

-29°31.0 

2 

330°31.5 

214°40.2 

21°59.7 

194° 18.0 

17° 54.7 

76°39.3 

-22°08.3 

42°56.7 

-22°09.1 

Scheat 

13°49.1 

28°11.2 

3 

345° 34.0 

229°39.3 

21°59.2 

209° 18.9 

17°54.2 

91°41.9 

-22°08.3 

57°59.3 

-22°09.2 

Markab 

13°34.0 

15°18.6 

4 

0°36.4 

244° 38.5 

21°58.8 

224° 19.7 

17° 53.8 

106°44.5 

-22°08.3 

73°02.0 

-22°09.2 

2019/7/2 

SHA 

Mer.pass 

5 

15°38.9 

259° 37.7 

21°58.3 

239°20.6 

17° 53.3 

121°47.2 

-22°08.3 

88°04.6 

-22°09.2 


246°53.1 

11:39 

6 

30°41.4 

274° 36.9 

21°57.9 

254°21.5 

17° 52.8 

136°49.8 

-22°08.3 

103°07.3 

-22°09.2 

Mars 

225°06.4 

13:05 

7 

45°43.8 

289°36.1 

21°57.4 

269°22.4 

17° 52.4 

151°52.4 

-22°08.3 

118°09.9 

-22°09.3 

J u piter 

105°59.4 

20:58 

8 

60°46.3 

304° 35.3 

21°57.0 

284°23.2 

17°51.9 

166°55.0 

-22°08.3 

133° 12.6 

-22°09.3 

Saturn 

72° 15.7 

23:13 

9 

75°48.8 

319°34.5 

21°56.5 

299°24.1 

17°51.5 

181°57.6 

-22°08.3 

148° 15.3 

-22°09.3 




10 

90°51.2 

334° 33.6 

21°56.1 

314°25.0 

17°51.0 

197°00.3 

-22°08.3 

163° 17.9 

-22°09.3 

2019/7/2 

SHA 

Mer.pass 

11 

105°53.7 

349°32.8 

21°55.6 

329°25.8 

17° 50.5 

212°02.9 

-22°08.3 

178°20.6 

-22°09.4 

Venus 

245° 34.1 

11:41 

12 

120°56.1 

4°32.0 

21°55.1 

344° 26.7 

17° 50.1 

227°05.5 

-22°08.3 

193°23.2 

-22°09.4 

Mars 

224°28.0 

13:04 

13 

135°58.6 

19°31.2 

21°54.7 

359°27.6 

17°49.6 

242°08.1 

-22°08.2 

208°25.9 

-22°09.4 

Jupiter 

106°03.5 

20:54 

14 

151°01.1 

34° 30.4 

21°54.2 

14°28.4 

17° 49.2 

257° 10.7 

-22°08.2 

223°28.5 

-22°09.4 

Saturn 

72°20.3 

23:09 

15 

166°03.5 

49°29.6 

21°53.8 

29°29.3 

17° 48.7 

272° 13.4 

-22°08.2 

238°31.2 

-22°09.5 

2019/7/2 

SHA 

Mer.pass 

16 

181°06.0 

64°28.8 

21°53.3 

44° 30.2 

17°48.2 

287° 16.0 

-22°08.2 

253°33.8 

-22°09.5 

Venus 

244° 15.2 

11:42 

17 

196°08.5 

79°27.9 

21°52.8 

59°31.0 

17° 47.8 

302° 18.6 

-22°08.2 

268°36.5 

-22°09.5 

Mars 

223°49.7 

13:02 

18 

211°10.9 

94° 27.1 

21°52.4 

74°31.9 

17° 47.3 

317°21.2 

-22°08.2 

283°39.1 

-22°09.5 

Jupiter 

106°07.5 

20:50 

19 

226° 13.4 

109°26.3 

21°51.9 

89°32.8 

17° 46.9 

332°23.8 

-22°08.2 

298°41.8 

-22°09.6 

Saturn 

72°24.8 

23:04 

20 

241° 15.9 

124°25.5 

21°51.4 

104°33.7 

17° 46.4 

347° 26.4 

-22°08.2 

313°44.4 

-22°09.6 

1 Horizontal naralax 


21 

256° 18.3 

139° 24.7 

21°51.0 

119°34.5 

17° 45.9 

2°29.1 

-22°08.2 

328°47.1 

-22°09.6 


r 

Venus; 

0.1 

22 

271°20.8 

154°23.9 

21°50.5 

134°35.4 

17° 45.5 

17°31.7 

-22°08.2 

343°49.7 

-22°09.6 


Mars: 

0.1 

23 

286°23.3 

169°23.1 

21°50.0 

149°36.3 

17° 45.0 

32°34.3 

-22°08.2 

358°52.4 

-22°09.7 




Mer.pass.:3:57: 

v-0.8 d-0.4 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.6 dO.O 

m-2.3 

v2.7 d-0.0 mO.l 
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2019 July 21 to Jul. 23 


_ Sun 

GHA 

178°24.1 
193°24.1 
208°24.0 
223°24.0 
238°24.0 
253°23.9 
268°23.9 
283°23.9 
298°23.8 
313°23.8 
328°23.8 
343°23.7 
358°23.7 
13°23.7 
28°23.7 
43°23.6 
58°23.6 
73°23.6 
88°23.5 
103°23.5 
118°23.5 
133°23.5 
148°23.4 
163°23.4 
SD =15.7 


Dec 

20°33.8 
20°33.3 
20°32.8 
20°32.3 
20°31.9 
20°31.4 
20°30.9 
20°30.4 
20°30.0 
20°29.5 
20°29.0 
20°28.5 
20°28.0 
20°27.5 
20°27.1 
20°26.6 
20°26.1 
20°25.6 
20°25.1 
20°24.6 
20° 24.1 
20°23.7 
20°23.2 
20°22.7 
d=-0.5 


GHA 

312 u 16.5 
326°50.7 
341°24.9 
355°59.2 
10°33.4 
25°07.8 
39°42.1 
54° 16.5 
68°50.9 
83°25.3 
97°59.7 
112°34.2 
127°08.7 
141°43.3 
156° 17.8 
170°52.4 
185°27.0 
200 ° 01.6 
214°36.3 
229° 10.9 
243°45.6 
258°20.3 
272°55.1 
287°29.8 


Dec 

-10“37.5 
-10°27.5 
-10° 17.4 
-10°07.3 
-9°57.1 
-9°46.9 
-9°36.7 
-9°26.4 
-9°16.1 
-9°05.8 
-8°55.4 
-8°45.0 
-8°34.5 
-8°24.0 
-8° 13.5 
-8°02.9 
-7°52.4 
-7°41.7 
-7°31.1 
-7° 20.4 
-7°09.7 
-6°59.0 
-6°48.2 
-6°37.4 
S.D.=14.8 


Twilight 

Naut. Civil 


Twilight 

Civil Naut. 


»/lon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

178°23.4 

20°22.2 

302°04.5 

15.8 

-6°26.6 

10.8 

54.1 

1 

193°23.4 

20°21.7 

316°39.3 

15.8 

-6°15.8 

10.9 

54.2 

2 

208°23.3 

20°21.2 

331° 14.1 

15.8 

-6°04.9 

10.9 

54.2 

3 

223°23.3 

20°20.7 

345°48.9 

15.8 

-5°54.0 

10.9 

54.2 

4 

238°23.3 

20°20.2 

0°23.7 

15.8 

-5°43.1 

10.9 

54.2 

5 

253°23.2 

20°19.7 

14°58.6 

15.8 

-5°32.1 

11.0 

54.2 

6 

268°23.2 

20°19.2 

29°33.4 

15.8 

-5°21.2 

11.0 

54.2 

7 

283°23.2 

20°18.8 

44° 08.3 

15.9 

-5°10.2 

11.0 

54.2 

8 

298°23.2 

20°18.3 

58°43.1 

15.9 

-4°59.1 

11.0 

54.2 

9 

313°23.1 

20°17.8 

73° 18.0 

15.9 

-4°48.1 

11.0 

54.2 

10 

328°23.1 

20°17.3 

87°52.9 

15.9 

-4°37.1 

11.1 

54.2 

11 

343°23.1 

20°16.8 

102°27.8 

15.9 

-4°26.0 

11.1 

54.2 

12 

358°23.1 

20°16.3 

117°02.6 

15.9 

-4° 14.9 

11.1 

54.2 

13 

13°23.1 

20°15.8 

131°37.5 

15.9 

-4°03.8 

11.1 

54.2 

14 

28°23.0 

20°15.3 

146°12.4 

15.9 

-3°52.6 

11.1 

54.3 

15 

43°23.0 

20° 14.8 

160°47.4 

15.9 

-3°41.5 

11.2 

54.3 

16 

58°23.0 

20° 14.3 

175°22.3 

15.9 

-3°30.3 

11.2 

54.3 

17 

73°23.0 

20°13.8 

189°57.2 

15.9 

-3°19.1 

11.2 

54.3 

18 

88°22.9 

20°13.3 

204°32.1 

15.9 

-3°07.9 

11.2 

54.3 

19 

103°22.9 

20°12.8 

219°07.0 

15.9 

-2°56.7 

11.2 

54.3 

20 

118°22.9 

20°12.3 

233°41.9 

15.9 

-2°45.5 

11.2 

54.3 

21 

133°22.9 

20°11.8 

248° 16.9 

15.9 

-2°34.2 

11.3 

54.3 

22 

148°22.8 

20°11.3 

262°51.8 

15.9 

-2°23.0 

11.3 

54.3 

23 

163°22.8 

20°10.8 

277°26.7 

15.9 

-2°11.7 

11.3 

54.4 


SD. — 15.7 

Q- 

II 

O 

CJ1 

S.D.—14.8 


GHA 

178°22.8 

193°22.8 

208°22.8 

223°22.7 

238°22.7 

253°22.7 

268°22.7 

283°22.7 

298°22.6 

313°22.6 

328°22.6 

343°22.6 

358°22.6 

13°22.6 

28°22.5 

43°22.5 

58°22.5 

73°22.5 

88°22.5 

103°22.5 

118°22.4 

133°22.4 

148°22.4 

163°22.4 

SD.=15.7 


Dec 

GHA 

V 

Dec 

d 

HP 

20 u 10.3 

292°01.6 

15.9 

-2 U 00.4 

11.3 

54.4 

20°09.8 

306°36.5 

15.9 

-1°49.1 

11.3 

54.4 

20°09.3 

321°11.4 

15.9 

-1°37.8 

11.3 

54.4 

20°08.8 

335° 46.3 

15.9 

-1°26.5 

11.3 

54.4 

20°08.3 

350°21.2 

15.9 

-1°15.1 

11.3 

54.4 

20°07.7 

4°56.1 

15.9 

-1°03.8 

11.3 

54.4 

20°07.2 

19°30.9 

15.9 

-0°52.4 

11.4 

54.4 

20°06.7 

34°05.8 

15.9 

-0°41.1 

11.4 

54.5 

20°06.2 

48° 40.6 

15.8 

-0°29.7 

11.4 

54.5 

20°05.7 

63°15.5 

15.8 

-0°18.3 

11.4 

54.5 

20°05.2 

77° 50.3 

15.8 

-0°06.9 

11.4 

54.5 

20° 04.7 

92°25.1 

15.8 

0°04.5 

11.4 

54.5 

20°04.2 

106°59.9 

15.8 

0°15.9 

11.4 

54.5 

20°03.7 

121°34.7 

15.8 

0°27.3 

11.4 

54.5 

20°03.2 

136°09.4 

15.8 

0°38.7 

11.4 

54.6 

20°02.6 

150° 44.2 

15.7 

0°50.1 

11.4 

54.6 

20°02.1 

165°18.9 

15.7 

1°01.5 

11.4 

54.6 

20°01.6 

179°53.6 

15.7 

1°12.9 

11.4 

54.6 

20°01.1 

194°28.3 

15.7 

1°24.3 

11.4 

54.6 

20°00.6 

209°03.0 

15.7 

1°35.7 

11.4 

54.6 

20°00.1 

223°37.6 

15.6 

1°47.2 

11.4 

54.7 

19°59.6 

238° 12.3 

15.6 

1°58.6 

11.4 

54.7 

19°59.0 

252°46.9 

15.6 

2°10.0 

11.4 

54.7 

19°58.5 

267°21.4 

15.6 

2°21.4 

11.4 

54.7 

d—-0.5 

S.D.—14.8 


Lat. 

Sun 

Moonrise 

Mon 

Tue 

Sun 

Moonset 

Mon 

Tue 

72 

23:15 

22:58 

22:43 

07:20 

09:06 

10:49 

70 

23:05 

22:55 

22:46 

07:35 

09:13 

10:49 

68 

22:58 

22:53 

22:48 

07:48 

09:19 

10:49 

66 

22:51 

22:51 

22:50 

07:58 

09:24 

10:50 

64 

22:46 

22:49 

22:52 

08:06 

09:28 

10:50 

62 

22:41 

22:47 

22:54 

08:13 

09:31 

10:50 

60 

22:37 

22:46 

22:55 

08:19 

09:34 

10:50 

58 

22:33 

22:45 

22:56 

08:25 

09:37 

10:50 

56 

22:30 

22:44 

22:57 

08:29 

09:39 

10:50 

54 

22:27 

22:43 

22:58 

08:34 

09:42 

10:50 

52 

22:24 

22:42 

22:59 

08:37 

09:43 

10:50 

50 

22:22 

22:41 

22:60 

08:41 

09:45 

10:50 

45 

22:17 

22:39 

23:02 

08:48 

09:49 

10:50 

40 

22:12 

22:38 

23:03 

08:55 

09:52 

10:50 

35 

22:08 

22:36 

23:05 

09:00 

09:55 

10:50 

30 

22:05 

22:35 

23:06 

09:05 

09:57 

10:50 

20 

21:59 

22:33 

23:08 

09:13 

10:01 

10:50 

10 

21:53 

22:31 

23:10 

09:20 

10:05 

10:50 

0 

21:48 

22:30 

23:11 

09:27 

10:08 

10:50 

-10 

21:43 

22:28 

23:13 

09:33 

10:12 

10:50 

-20 

21:38 

22:26 

23:15 

09:40 

10:15 

10:50 

-30 

21:32 

22:24 

23:17 

09:48 

10:19 

10:50 

-35 

21:28 

22:23 

23:18 

09:53 

10:21 

10:49 

-40 

21:24 

22:22 

23:20 

09:58 

10:24 

10:49 

-45 

21:20 

22:20 

23:21 

10:04 

10:27 

10:49 

-50 

21:14 

22:19 

23:23 

10:11 

10:30 

10:49 

-52 

21:12 

22:18 

23:24 

10:14 

10:32 

10:49 

-54 

21:09 

22:17 

23:25 

10:18 

10:34 

10:49 

-56 

21:06 

22:16 

23:26 

10:21 

10:36 

10:49 

-58 

21:02 

22:15 

23:28 

10:26 

10:38 

10:49 

-60 

20:58 

22:13 

23:29 

10:31 

10:40 

10:49 




Sun 



Moon 


Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 


00 h 

12 h 

Pass 

Upper 

Lower 


21 

06:24 

06:25 

12:06 

03:16 

15:37 

19(82%) 

22 

06:27 

06:28 

12:06 

03:58 

16:19 

20(74%) 

23 

06:29 

06:30 

12:06 

04:39 

17:00 

21(65%) 





July 24, 25 ,26 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

301°25.7 

184°22.3 

21°49.6 

164°37.1 

17°44.5 

47°36.9 

-22°08.2 

13°55.0 

-22°09.7 

Alpheratz 

357°39.0 

29°11.7 

1 

316°28.2 

199°21.5 

21°49.1 

179°38.0 

17° 44.1 

62°39.5 

-22°08.2 

28°57.7 

-22°09.7 

Ankaa 

353°11.4 

-42°11.8 

2 

331°30.6 

214°20.6 

21°48.6 

194°38.9 

17°43.6 

77°42.1 

-22°08.1 

44° 00.3 

-22°09.7 

Schedar 

349°35.6 

56°38.3 

3 

346°33.1 

229° 19.8 

21°48.1 

209°39.8 

17°43.2 

92°44.8 

-22°08.1 

59°03.0 

-22°09.8 

Diphda 

348°51.5 

-17°52.7 

4 

1°35.6 

244° 19.0 

21°47.7 

224°40.6 

17°42.7 

107°47.4 

-22°08.1 

74° 05.6 

-22°09.8 

Achernar 

335°23.6 

-57°08.1 

5 

16°38.0 

259° 18.2 

21°47.2 

239°41.5 

17°42.2 

122°50.0 

-22°08.1 

89°08.3 

-22°09.8 

Hamal 

327°56.1 

23°33.1 

6 

31°40.5 

274° 17.4 

21°46.7 

254° 42.4 

17°41.8 

137°52.6 

-22°08.1 

104° 10.9 

-22°09.8 

Polaris 

316°03.7 

89°20.4 

7 

46°43.0 

289° 16.6 

21°46.2 

269°43.3 

17°41.3 

152°55.2 

-22°08.1 

119° 13.6 

-22°09.9 

Akamar 

315°15.3 

-40° 13.5 

8 

61°45.4 

304° 15.8 

21°45.7 

284° 44.1 

17°40.8 

167°57.8 

-22°08.1 

134° 16.2 

-22°09.9 

Menkar 

314°10.8 

4°09.9 

9 

76°47.9 

319°15.0 

21°45.3 

299°45.0 

17°40.4 

183°00.4 

-22°08.1 

149° 18.9 

-22°09.9 

Mirfak 

308°34.5 

49°55.5 

10 

91°50.4 

334° 14.2 

21°44.8 

314°45.9 

17°39.9 

198°03.1 

-22°08.1 

164°21.5 

-22°09.9 

Aldebaran 

290°44.8 

16°32.8 

11 

106°52.8 

349° 13.4 

21°44.3 

329°46.7 

17°39.4 

213°05.7 

-22°08.1 

179° 24.2 

-22°10.0 

Rigel 

281°08.3 

-8° 10.8 

12 

121°55.3 

4°12.6 

21°43.8 

344 0 47.6 

17°39.0 

228°08.3 

-22°08.1 

194° 26.8 

-22°10.0 

Capella 

280°28.7 

46°00.8 

13 

136°57.7 

19°11.8 

21°43.3 

359°48.5 

17° 38.5 

243° 10.9 

-22°08.1 

209° 29.5 

-22°10.0 

Bellatrix 

278°27.8 

6°21.9 

14 

152°00.2 

34°11.0 

21°42.8 

14°49.4 

17° 38.0 

258°13.5 

-22°08.1 

224°32.1 

-22°10.0 

Elnath 

278°07.6 

28°37.3 

15 

167°02.7 

49° 10.2 

21°42.4 

29°50.2 

17°37.6 

273°16.1 

-22°08.0 

239° 34.8 

-22°10.1 

Alnilam 

275°42.4 

-1° 11.4 

16 

182°05.1 

64°09.4 

21°41.9 

44°51.1 

17°37.1 

288° 18.7 

-22°08.0 

254° 37.4 

-22°10.1 

Betelgeuse 

270°57.1 

7°24.5 

17 

197°07.6 

79°08.6 

21°41.4 

59°52.0 

17°36.7 

303°21.3 

-22°08.0 

269°40.1 

-22°10.1 

Canopus 

263°54.8 

-52°42.3 

18 

212°10.1 

94°07.7 

21°40.9 

74°52.9 

17° 36.2 

318°23.9 

-22°08.0 

284°42.7 

-22°10.1 

Sirius 

258°30.3 

-16°44.4 

19 

227° 12.5 

109°06.9 

21°40.4 

89°53.7 

17°35.7 

333°26.6 

-22°08.0 

299°45.4 

-22°10.2 

Adara 

255°09.6 

-28°59.9 

20 

242° 15.0 

124°06.1 

21°39.9 

104°54.6 

17°35.3 

348°29.2 

-22°08.0 

314°48.0 

-22°10.2 

Procyon 

244°55.6 

5°10.6 

21 

257° 17.5 

139°05.3 

21°39.4 

119°55.5 

17° 34.8 

3°31.8 

-22°08.0 

329°50.7 

-22°10.2 

Pollux 

243°22.9 

27°58.7 

22 

272° 19.9 

154°04.5 

21°38.9 

134°56.4 

17° 34.3 

18°34.4 

-22°08.0 

344° 53.3 

-22°10.2 

Avior 

234° 17.0 

-59°34.3 

23 

287° 22.4 

169°03.7 

21°38.4 

149°57.2 

17°33.9 

33°37.0 

-22°08.0 

359°56.0 

-22°10.3 

Suhail 

222°49.8 

-43°30.7 

Mer.pass.:3:53: 

v-0.8 d-0.5 

m-3.8 

v0.9 d-0.5 ml.8 j 

v2.6 dO.O 

m-2.3 

v2.7 d-0.0 mO.l 

Miaplacidus 

221°39.8 

-69°47.9 


Alphard 

217°52.3 

-8°44.5 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT ■ ■ t, u ^ 

1 Q'3°47 O 

ci°oq n 

0 

302 u 24.9 

184 u 02.9 

21 u 37.9 

164°58.1 

17 u 33.4 

48 u 39.6 

-22 u 08.0 

14° 58.6 

-22 u 10.3 

uuDne 

±yo ‘f/.u 

i onO on it 

oi oy.u 

i a ooo n 

1 

317°27.3 

199°02.1 

21°37.4 

179°59.0 

17°32.9 

63°42.2 

-22°08.0 

30°01.3 

-22°10.3 

Denebola 

182 2y.5 

14 28.0 

2 

332°29.8 

214°01.3 

21°36.9 

194°59.8 

17°32.4 

78°44.8 

-22°08.0 

45°03.9 

-22°10.3 

Gienah 

175°48.1 

i "70One n 

-17°38.9 

3 

347°32.2 

229°00.5 

21°36.4 

210°00.7 

17°32.0 

93°47.4 

-22°08.0 

60°06.6 

-22°10.4 

Acrux 

1/3 05.U 

-63° 12.6 

4 

2°34.7 

243°59.7 

21°35.9 

225°01.6 

17°31.5 

108°50.0 

-22°08.0 

75°09.2 

-22°10.4 

Gacrux 

171°56.5 

-57° 13.5 

5 

17°37.2 

258°58.9 

21°35.4 

240° 02.5 

17°31.0 

123°52.6 

-22°07.9 

90° 11.9 

-22°10.4 

Alioth 

166° 17.2 

55°51.6 

6 

32°39.6 

273°58.1 

21°34.9 

255°03.4 

17°30.6 

138°55.2 

-22°07.9 

105° 14.5 

-22°10.4 

Spica 

158°26.9 

-11°15.6 

/inOlo a 

7 

47°42.1 

288°57.3 

21°34.4 

270° 04.2 

17° 30.1 

153°57.9 

-22°07.9 

120° 17.2 

-22°10.5 

Alcaid 

152°55.6 

40 13.4 

8 

62°44.6 

303°56.5 

21°33.9 

285°05.1 

17° 29.6 

169°00.5 

-22°07.9 

135° 19.8 

-22°10.5 

Hadar 

148°41.9 

1 A O OAO c 

-60° 28.1 
ocO A“7 C\ 

9 

77°47.0 

318°55.7 

21°33.4 

300° 06.0 

17°29.2 

184°03.1 

-22°07.9 

150°22.5 

-22°10.5 

Menkent 

148 02.6 

-36 27.9 

10 

92°49.5 

333°54.9 

21°32.9 

315°06.9 

17° 28.7 

199°05.7 

-22°07.9 

165°25.1 

-22°10.5 

Arcturus 

145 51.7 

19°05.5 

11 

107°52.0 

348° 54.1 

21°32.4 

330°07.7 

17° 28.2 

214°08.3 

-22°07.9 

180°27.8 

-22°10.6 

Rigil Kent. 

139°45.9 

-60°55.0 

12 

122°54.4 

3°53.3 

21°31.9 

345°08.6 

17°27.8 

229°10.9 

-22°07.9 

195°30.4 

-22°10.6 

Zubenelg. 

137°00.7 

-16°07.2 

13 

137°56.9 

18°52.5 

21°31.3 

0°09.5 

17°27.3 

244° 13.5 

-22°07.9 

210°33.1 

-22°10.6 

Kochab 

137°19.8 

1 ACO A"7 O 

74°05.0 

ocOoa o 

14 

152°59.4 

33°51.7 

21°30.8 

15°10.4 

17° 26.8 

259°16.1 

-22°07.9 

225°35.7 

-22°10.6 

Alphecca 

126 07.3 

i no --ici 

26 39.3 

ocOoo A 

15 

168°01.8 

48°50.9 

21°30.3 

30° 11.2 

17° 26.3 

274° 18.7 

-22°07.9 

240° 38.4 

-22°10.7 

Antares 

112 2U.9 

-26 28.4 

16 

183°04.3 

63°50.1 

21°29.8 

45°12.1 

17°25.9 

289°21.3 

-22°07.9 

255°41.0 

-22°10.7 

Atria 

107°18.5 

1 mO r\- 7 r- 

-69°03.8 

1 C O A A O 

17 

198°06.7 

78°49.4 

21°29.3 

60° 13.0 

17°25.4 

304°23.9 

-22°07.9 

270°43.7 

-22°10.7 

Sa bi k 

102 0/.5 

-15 44.8 

o “7 o Cl“7 Cl 

18 

213°09.2 

93°48.6 

21°28.8 

75° 13.9 

17° 24.9 

319°26.5 

-22°07.9 

285°46.3 

-22°10.7 

Shaula 

96° 15.9 

AC o CIO o 

-37 07.0 

ioO oo c\ 

19 

228°11.7 

108°47.8 

21°28.2 

90° 14.7 

17°24.5 

334°29.1 

-22°07.9 

300°49.0 

-22°10.8 

Rasalhague 

96 02.3 

aaO /io 7 

12 33.0 

20 

243° 14.1 

123°47.0 

21°27.7 

105° 15.6 

17°24.0 

349°31.7 

-22°07.8 

315°51.6 

-22°10.8 

Eta min 

90 43./ 

51°29.5 

21 

258° 16.6 

138°46.2 

21°27.2 

120° 16.5 

17°23.5 

4°34.3 

-22°07.8 

330° 54.3 

-22°10.8 

Kaus Aust. 

83°37.9 

OAO O C o 

-34°22.4 

ooo AO o 

22 

273° 19.1 

153°45.4 

21°26.7 

135° 17.4 

17°23.0 

19°36.9 

-22°07.8 

345°56.9 

-22°10.8 

Vega 

80 35.8 

38 48.3 

23 

288°21.5 

168°44.6 

21°26.2 

150° 18.3 

17° 22.6 

34°39.5 

-22°07.8 

0°59.6 

-22°10.9 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer.pass.:3:49: 

v-0.8 d-0.5 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.6 dO.O 

m-2.3 

v2.6 d-0.0 mO.l 

Peacock 

53°12.1 

-56°40.2 





















Deneb 

49°28.2 

45°21.0 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°57.9 

0 

303°24.0 

183 u 43.8 

21 u 25.6 

165° 19.1 

17 u 22.1 

49°42.1 

-22 u 07.8 

16 u 02.2 

-22 u 10.9 

Alnair 

27°38.1 

-46°51.8 

1 

318°26.5 

198°43.0 

21°25.1 

180°20.0 

17°21.6 

64°44.7 

-22°07.8 

31°04.9 

-22°10.9 

Fomalhaut 

15°19.2 

-29°31.0 

2 

333°28.9 

213°42.2 

21°24.6 

195°20.9 

17°21.2 

79°47.3 

-22°07.8 

46° 07.5 

-22°10.9 

Scheat 

13°49.1 

28°11.2 

3 

348°31.4 

228°41.4 

21°24.1 

210°21.8 

17°20.7 

94°49.9 

-22°07.8 

61° 10.2 

-22°10.9 

Markab 

13°33.9 

15°18.6 

4 

3°33.8 

243°40.6 

21°23.5 

225°22.6 

17° 20.2 

109°52.5 

-22°07.8 

76° 12.8 

-22°11.0 

2019/7/2 

SHA 

Mer.pass 

5 

18°36.3 

258°39.8 

21°23.0 

240° 23.5 

17° 19.7 

124°55.1 

-22°07.8 

91° 15.5 

-22°11.0 


242°56.6 

11:43 

6 

33°38.8 

273°39.0 

21°22.5 

255° 24.4 

17° 19.3 

139°57.7 

-22°07.8 

106° 18.1 

-22°11.0 

Mars 

223°11.4 

13:01 

7 

48°41.2 

288°38.2 

21°21.9 

270° 25.3 

17° 18.8 

155°00.3 

-22°07.8 

121°20.8 

-22°11.0 

J u piter 

106°11.2 

20:46 

8 

63°43.7 

303°37.5 

21°21.4 

285°26.2 

17° 18.3 

170°02.9 

-22°07.8 

136° 23.4 

-22°11.1 

Saturn 

72°29.3 

23:00 

9 

78°46.2 

318°36.7 

21°20.9 

300° 27.0 

17°17.8 

185°05.5 

-22°07.8 

151°26.0 

-22°11.1 




10 

93°48.6 

333°35.9 

21°20.3 

315°27.9 

17°17.4 

200°08.1 

-22°07.8 

166°28.7 

-22°11.1 

2019/7/2 

SHA 

Mer.pass 

11 

108°51.1 

348°35.1 

21°19.8 

330°28.8 

17° 16.9 

215°10.7 

-22°07.8 

181°31.3 

-22°11.1 

Venus 

241°38.1 

11:44 

12 

123°53.6 

3°34.3 

21°19.3 

345°29.7 

17° 16.4 

230°13.3 

-22°07.8 

196° 34.0 

-22°11.2 

Mars 

222°33.2 

12:59 

13 

138°56.0 

18°33.5 

21°18.7 

0°30.6 

17°15.9 

245°15.9 

-22°07.7 

211°36.6 

-22°11.2 

Jupiter 

106° 14.8 

20:42 

14 

153°58.5 

33°32.7 

21°18.2 

15°31.4 

17°15.5 

260°18.5 

-22°07.7 

226° 39.3 

-22°11.2 

Saturn 

72°33.8 

22:56 

15 

169°01.0 

48°31.9 

21°17.6 

30°32.3 

17°15.0 

275°21.1 

-22°07.7 

241°41.9 

-22°11.2 

2019/7/2 

SHA 

Mer.pass 

16 

184°03.4 

63°31.1 

21°17.1 

45°33.2 

17° 14.5 

290°23.7 

-22°07.7 

256°44.6 

-22°11.3 

Venus 

240° 19.8 

11:46 

17 

199°05.9 

78°30.4 

21°16.6 

60°34.1 

17° 14.0 

305°26.3 

-22°07.7 

271°47.2 

-22°11.3 

Mars 

221°55.1 

12:58 

18 

214°08.3 

93°29.6 

21°16.0 

75°35.0 

17°13.6 

320°28.9 

-22°07.7 

286°49.9 

-22°11.3 

Jupiter 

106°18.1 

20:38 

19 

229° 10.8 

108°28.8 

21°15.5 

90°35.8 

17° 13.1 

335°31.5 

-22°07.7 

301°52.5 

-22°11.3 

Saturn 

72°38.2 

22:52 

20 

244° 13.3 

123°28.0 

21°14.9 

105°36.7 

17° 12.6 

350°34.1 

-22°07.7 

316°55.2 

-22°11.4 

1 Horizontal naralax 


21 

259° 15.7 

138°27.2 

21° 14.4 

120°37.6 

17° 12.1 

5°36.7 

-22°07.7 

331°57.8 

-22°11.4 


r 

Venus; 

0.1 

22 

274° 18.2 

153°26.4 

21°13.8 

135°38.5 

17°11.7 

20°39.2 

-22°07.7 

347°00.5 

-22°11.4 


Mars: 

0.1 

23 

289°20.7 

168°25.6 

21°13.3 

150°39.4 

17°11.2 

35°41.8 

-22°07.7 

2°03.1 

-22°11.4 




Mer.pass.:3:45: 

v-0.8 d-0.5 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.6 dO.O 

m-2.3 

v2.6 d-0.0 mO.l 
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2019 July 24 to Jul. 26 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178°22.4 

19°58.0 

281 u 56.0 

15.5 

2°32.8 

11.4 

54.7 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°22.4 

19°57.5 

296°30.5 

15.5 

2°44.2 

11.4 

54.8 

72 







2 

208°22.3 

19°57.0 

311°05.0 

15.5 

2°55.7 

11.4 

54.8 

70 







3 

223°22.3 

19°56.5 

325°39.5 

15.5 

3°07.1 

11.4 

54.8 

68 



01:33 

22:34 



4 

238°22.3 

19°55.9 

340° 13.9 

15.4 

3° 18.5 

11.4 

54.8 

66 



02:16 

21:53 



5 

253°22.3 

19°55.4 

354°48.3 

15.4 

3°29.9 

11.4 

54.8 

64 


00:40 

02:45 

21:26 

23:22 


6 

268°22.3 

19°54.9 

9°22.7 

15.4 

3°41.2 

11.4 

54.9 

62 


01:44 

03:07 

21:05 

22:25 


7 

283°22.3 

19°54.4 

23°57.0 

15.3 

3°52.6 

11.4 

54.9 

60 


02:17 

03:24 

20:48 

21:54 


8 

298°22.3 

19°53.9 

38°31.3 

15.3 

4°04.0 

11.4 

54.9 

58 

00:37 

02:40 

03:38 

20:33 

21:31 

23:26 

9 

313°22.2 

19°53.3 

53°05.6 

15.3 

4° 15.4 

11.4 

54.9 

56 

01:35 

02:59 

03:51 

20:21 

21:12 

22:35 

10 

328°22.2 

19°52.8 

67° 39.8 

15.2 

4°26.7 

11.4 

54.9 

54 

02:05 

03:14 

04:01 

20:11 

20:57 

22:06 

11 

343°22.2 

19°52.3 

82° 14.0 

15.2 

4°38.1 

11.3 

55.0 

52 

02:27 

03:28 

04:11 

20:01 

20:44 

21:44 

12 

358°22.2 

19°51.8 

96°48.2 

15.1 

4°49.4 

11.3 

55.0 

50 

02:45 

03:39 

04:19 

19:53 

20:33 

21:27 

13 

13°22.2 

19°51.2 

111°22.3 

15.1 

5°00.8 

11.3 

55.0 

45 

03:18 

04:02 

04:37 

19:35 

20:10 

20:54 

14 

28°22.2 

19°50.7 

125°56.4 

15.1 

5°12.1 

11.3 

55.0 

40 

03:42 

04:21 

04:52 

19:21 

19:52 

20:30 

15 

43°22.2 

19°50.2 

140°30.5 

15.0 

5°23.4 

11.3 

55.1 

35 

04:01 

04:36 

05:04 

19:09 

19:37 

20:11 

16 

58°22.2 

19°49.7 

155°04.5 

15.0 

5°34.7 

11.3 

55.1 

30 

04:16 

04:48 

05:15 

18:58 

19:24 

19:56 

17 

73°22.2 

19°49.1 

169°38.4 

14.9 

5°46.0 

11.3 

55.1 

20 

04:41 

05:09 

05:33 

18:40 

19:04 

19:32 

18 

88°22.1 

19°48.6 

184° 12.4 

14.9 

5°57.2 

11.3 

55.1 

10 

04:60 

05:26 

05:48 

18:25 

18:47 

19:13 

19 

103°22.1 

19°48.1 

198°46.2 

14.9 

6°08.5 

11.2 

55.2 

0 

05:16 

05:41 

06:03 

18:10 

18:32 

18:58 

20 

118°22.1 

19°47.5 

213°20.1 

14.8 

6° 19.7 

11.2 

55.2 

-10 

05:29 

05:55 

06:17 

17:56 

18:18 

18:44 

21 

133°22.1 

19°47.0 

227°53.8 

14.8 

6°31.0 

11.2 

55.2 

-20 

05:43 

06:09 

06:33 

17:41 

18:04 

18:31 

22 

148°22.1 

19°46.5 

242° 27.6 

14.7 

6°42.2 

11.2 

55.2 

-30 

05:55 

06:25 

06:50 

17:23 

17:49 

18:18 

23 

163°22.1 

19°45.9 

257°01.3 

14.7 

6°53.3 

11.2 

55.3 

-35 

06:02 

06:33 

07:00 

17:13 

17:40 

18:11 


SD.—15.7 

Q_ 

II 

o 

cji 

S.D. = 14.9 

-40 

06:09 

06:42 

07:12 

17:02 

17:31 

18:04 


-45 

06:17 

06:53 

07:25 

16:48 

17:21 

17:56 

Thu 

GHA 


GHA 



d 

HP 

-50 

06:26 

07:05 

07:41 

16:32 

17:08 

17:48 
















0 

178°22.1 

19°45.4 

271°34.9 

14.6 

7°04.5 

11.2 

55.3 








1 

193°22.1 

19°44.9 

286°08.5 

14.6 

7° 15.7 

11.1 

55.3 

-54 

06:33 

07:17 

07:58 

16:16 

16:56 

17:40 

2 

208°22.1 

19°44.4 

300°42.0 

14.5 

7° 26.8 

11.1 

55.3 

-56 

06:38 

07:24 

08:07 

16:06 

16:50 

17:36 

3 

223°22.1 

19°43.8 

315°15.5 

14.5 

7°37.9 

11.1 

55.4 

-58 

06:42 

07:32 

08:18 

15:55 

16:42 

17:31 

4 

238°22.1 

19°43.3 

329°49.0 

14.4 

7°49.0 

11.1 

55.4 

-60 

06:48 

07:40 

08:31 

15:43 

16:33 

17:26 

5 

253°22.0 

19°42.8 

344° 22.3 

14.4 

8°00.1 

11.1 

55.4 








6 

268°22.0 

19°42.2 

358°55.7 

14.3 

8°11.1 

11.0 

55.4 



Moonrise 



Moonset 


7 

283°22.0 

19°41.7 

13°28.9 

14.2 

8°22.1 

11.0 

55.5 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

298°22.0 

19°41.1 

28°02.2 

14.2 

8°33.1 

11.0 

55.5 

72 

22:26 

22:07 

21:39 

12:34 

14:25 

16:30 

9 

313°22.0 

19°40.6 

42° 35.3 

14.1 

8°44.1 

11.0 

55.5 

70 

22:36 

22:25 

22:10 

12:27 

14:09 

16:00 

10 

328°22.0 

19°40.1 

57° 08.4 

14.1 

8°55.0 

10.9 

55.5 

68 

22:43 

22:39 

22:34 

12:21 

13:57 

15:38 

11 

343°22.0 

19°39.5 

71°41.4 

14.0 

9°05.9 

10.9 

55.6 

66 

22:50 

22:50 

22:52 

12:16 

13:46 

15:21 

12 

358°22.0 

19°39.0 

86° 14.4 

13.9 

9°16.8 

10.9 

55.6 

64 

22:55 

23:00 

23:07 

12:12 

13:38 

15:07 

13 

13°22.0 

19°38.5 

100°47.3 

13.9 

9°27.7 

10.8 

55.6 

62 

23:00 

23:08 

23:19 

12:09 

13:31 

14:55 

14 

28°22.0 

19°37.9 

115°20.2 

13.8 

9°38.5 

10.8 

55.7 

60 

23:04 

23:16 

23:30 

12:06 

13:24 

14:45 

15 

43°22.0 

19°37.4 

129°53.0 

13.8 

9°49.3 

10.8 

55.7 

58 

23:08 

23:22 

23:39 

12:03 

13:19 

14:37 

16 

58°22.0 

19°36.8 

144° 25.7 

13.7 

10°00.1 

10.7 

55.7 

56 

23:11 

23:28 

23:48 

12:01 

13:14 

14:29 

17 

73°22.0 

19°36.3 

158°58.4 

13.6 

10° 10.8 

10.7 

55.8 

54 

23:14 

23:33 

23:55 

11:59 

13:10 

14:23 

18 

88°22.0 

19°35.8 

173°31.0 

13.6 

10°21.5 

10.7 

55.8 

52 

23:17 

23:37 


11:57 

13:06 

14:17 

19 

103°22.0 

19°35.2 

188°03.5 

13.5 

10°32.2 

10.6 

55.8 

50 

23:20 

23:42 


11:55 

13:02 

14:11 

20 

118°22.0 

19°34.7 

202° 35.9 

13.4 

10°42.8 

10.6 

55.8 

45 

23:25 

23:51 


11:51 

12:54 

13:60 

21 

133°21.9 

19°34.1 

217° 08.3 

13.4 

10°53.4 

10.6 

55.9 

40 

23:30 

23:59 


11:48 

12:48 

13:50 

22 

148°21.9 

19°33.6 

231°40.6 

13.3 

11°03.9 

10.5 

55.9 

35 

23:34 


00:05 

11:45 

12:42 

13:42 

23 

163°21.9 

19°33.0 

246° 12.9 

13.2 

11°14.5 

10.5 

55.9 

30 

23:37 


00:11 

11:43 

12:38 

13:35 


SD. — 15.7 

Q_ 

II 

O 

CJ 1 

S.D. —15.1 

20 

23:43 


00:21 

11:39 

12:29 

13:22 


10 

23:49 


00:30 

11:35 

12:22 

13:11 

Fri 

GHA 


GHA 



d 

HP 























0 

178°21.9 

19°32.5 

260 u 45.1 

13.1 

11°24.9 

10.5 

56.0 

20 


00 05 

00 56 

11:24 

1201 

12-40 

1 

193°21.9 

19°31.9 

275° 17.2 

13.1 

11°35.4 

10.4 

56.0 








2 

208°21.9 

19°31.4 

289°49.2 

13.0 

11°45.8 

10.4 

56.0 

-30 


00:11 

01:07 

11:20 

11:53 

12:28 

3 

223°21.9 

19°30.9 

304°21.2 

12.9 

11°56.1 

10.3 

56.1 

-35 


00:15 

01:13 

11:18 

11:48 

12:21 

4 

238°21.9 

19°30.3 

318°53.1 

12.8 

12°06.4 

10.3 

56.1 

-45 


0024 

01-28 

11:12 

11:36 

1 Z. 1 j 

1204 

5 

253°21.9 

19°29.8 

333° 24.9 

12.8 

12°16.7 

10.2 

56.1 

-50 


0030 

0138 

1108 

11:29 

11:52 

6 

268°21.9 

19°29.2 

347°56.6 

12.7 

12°26.9 

10.2 

56.2 








7 

283°21.9 

19°28.7 

2°28.2 

12.6 

12°37.1 

10.2 

56.2 

-52 


00:32 

01:42 

11:07 

11:26 

11:47 

8 

298°21.9 

19°28.1 

16°59.8 

12.5 

12°47.3 

10.1 

56.2 

-54 


00:35 

01:48 

11:05 

11:22 

11:42 

9 

313°21.9 

19°27.6 

31°31.3 

12.5 

12°57.3 

10.1 

56.3 

58 


0042 

0159 

1101 

11:13 

11-28 

10 

328°21.9 

19°27.0 

46°02.7 

12.4 

13°07.4 

10.0 

56.3 








11 

343°21.9 

19°26.5 

60°34.1 

12.3 

13° 17.4 

10.0 

56.3 

-60 


00:47 

02:07 

10:58 

11:08 

11:20 

12 

358°21.9 

19°25.9 

75°05.3 

12.2 

13°27.3 

9.9 

56.4 








13 

13°21.9 

19°25.4 

89°36.5 

12.1 

13°37.2 

9.9 

56.4 



Sun 



Moon 


14 

28°21.9 

19°24.8 

104° 07.6 

12.0 

13°47.0 

9.8 

56.4 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

43°21.9 

19°24.3 

118°38.6 

12.0 

13°56.8 

9.8 

56.5 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°21.9 

19°23.7 

133°09.5 

11.9 

14°06.5 

9.7 

56.5 

24 

06:31 

06:31 

12:06 

05:21 

17:42 

22(56%) 

17 

73°21.9 

19°23.1 

147°40.3 

11.8 

14° 16.2 

9.6 

56.5 

25 

06:32 

06:32 

12:06 

06:04 

18:26 

23(46%) 

18 

88°21.9 

19°22.6 

162°11.1 

11.7 

14°25.8 

9.6 

56.6 

26 

06:32 

06:32 

12:06 

06:49 

19:13 

24(36%) 

19 

103°21.9 

19°22.0 

176°41.7 

11.6 

14°35.4 

9.5 

56.6 








20 

118°21.9 

19°21.5 

191°12.3 

11.5 

14°44.8 

9.5 

56.6 








21 

133°21.9 

19°20.9 

205°42.8 

11.4 

14°54.3 

9.4 

56.7 








22 

148°21.9 

19°20.4 

220° 13.2 

11.4 

15°03.6 

9.3 

56.7 








23 

163°21.9 

19°19.8 

234°43.5 

11.3 

15°13.0 

9.3 

56.7 









SD.—15.7 

Q- 

II 

O 

CJl 

S.D.—15.3 
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July 27, 28 ,29 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

304° 23.1 

183°24.9 

21°12.7 

165°40.2 

17° 10.7 

50°44.4 

-22°07.7 

17°05.8 

-22°11.5 

Alpheratz 

357°39.0 

29°11.8 

1 

319°25.6 

198°24.1 

21°12.2 

180°41.1 

17° 10.2 

65°47.0 

-22°07.7 

32°08.4 

-22°11.5 

Ankaa 

353°11.3 

-42°11.8 

2 

334° 28.1 

213°23.3 

21°11.6 

195°42.0 

17° 09.8 

80°49.6 

-22°07.7 

47°11.1 

-22°11.5 

Schedar 

349°35.5 

56°38.3 

3 

349°30.5 

228°22.5 

21°11.1 

210°42.9 

17° 09.3 

95°52.2 

-22°07.7 

62° 13.7 

-22°11.5 

Diphda 

348°51.4 

-17°52.7 

4 

4°33.0 

243°21.7 

21°10.5 

225°43.8 

17° 08.8 

110°54.8 

-22°07.7 

77° 16.3 

-22°11.6 

Achernar 

335°23.6 

-57°08.1 

5 

19°35.5 

258°20.9 

21°10.0 

240°44.6 

17° 08.3 

125°57.4 

-22°07.7 

92° 19.0 

-22°11.6 

Hamal 

327°56.0 

23°33.1 

6 

34°37.9 

273°20.2 

21°09.4 

255°45.5 

17°07.8 

140°60.0 

-22°07.7 

107°21.6 

-22°11.6 

Polaris 

316°02.1 

89°20.4 

7 

49°40.4 

288° 19.4 

21°08.9 

270°46.4 

17° 07.4 

156°02.6 

-22°07.6 

122°24.3 

-22°11.6 

Akamar 

315°15.2 

-40° 13.5 

8 

64°42.8 

303° 18.6 

21°08.3 

285°47.3 

17° 06.9 

171°05.2 

-22°07.6 

137° 26.9 

-22°11.6 

Menkar 

314° 10.7 

4°09.9 

9 

79°45.3 

318° 17.8 

21°07.7 

300°48.2 

17° 06.4 

186°07.8 

-22°07.6 

152°29.6 

-22°11.7 

Mirfak 

308°34.5 

49°55.5 

10 

94°47.8 

333° 17.0 

21°07.2 

315°49.1 

17° 05.9 

201°10.3 

-22°07.6 

167°32.2 

-22°11.7 

Aldebaran 

290°44.8 

16°32.8 

11 

109°50.2 

348° 16.3 

21°06.6 

330°49.9 

17° 05.4 

216°12.9 

-22°07.6 

182°34.9 

-22°11.7 

Rigel 

281°08.3 

-8° 10.8 

12 

124°52.7 

3° 15.5 

21°06.1 

345°50.8 

17°05.0 

231°15.5 

-22°07.6 

197°37.5 

-22°11.7 

Capella 

280°28.6 

46°00.8 

13 

139°55.2 

18° 14.7 

21°05.5 

0°51.7 

17° 04.5 

246°18.1 

-22°07.6 

212°40.2 

-22°11.8 

Bellatrix 

278°27.8 

6°21.9 

14 

154°57.6 

33° 13.9 

21°04.9 

15°52.6 

17° 04.0 

261°20.7 

-22°07.6 

227°42.8 

-22°11.8 

Elnath 

278°07.6 

28°37.3 

15 

170°00.1 

48° 13.1 

21°04.4 

30°53.5 

17° 03.5 

276°23.3 

-22°07.6 

242°45.5 

-22°11.8 

Alnilam 

275°42.4 

-1° 11.4 

16 

185°02.6 

63° 12.4 

21°03.8 

45°54.3 

17° 03.0 

291°25.9 

-22°07.6 

257°48.1 

-22°11.8 

Betelgeuse 

270°57.1 

7°24.5 

17 

200°05.0 

78° 11.6 

21°03.2 

60°55.2 

17° 02.6 

306°28.5 

-22°07.6 

272°50.7 

-22°11.9 

Canopus 

263°54.8 

-52°42.3 

18 

215°07.5 

93° 10.8 

21°02.7 

75°56.1 

17° 02.1 

321°31.1 

-22°07.6 

287°53.4 

-22°11.9 

Sirius 

258°30.3 

-16°44.4 

19 

230°10.0 

108° 10.0 

21°02.1 

90°57.0 

17°01.6 

336°33.6 

-22°07.6 

302°56.0 

-22°11.9 

Adara 

255°09.6 

-28°59.9 

20 

245° 12.4 

123°09.2 

21°01.5 

105°57.9 

17°01.1 

351°36.2 

-22°07.6 

317°58.7 

-22°11.9 

Procyon 

244°55.6 

5°10.6 

21 

260° 14.9 

138°08.5 

21°00.9 

120°58.8 

17° 00.6 

6°38.8 

-22°07.6 

333°01.3 

-22°12.0 

Pollux 

243°22.9 

27°58.7 

22 

275° 17.3 

153°07.7 

21°00.4 

135°59.6 

17° 00.2 

21°41.4 

-22°07.6 

348°04.0 

-22°12.0 

Avior 

234° 17.0 

-59°34.3 

23 

290°19.8 

168°06.9 

20°59.8 

151°00.5 

16°59.7 

36°44.0 

-22°07.6 

3°06.6 

-22°12.0 

Suhail 

222°49.8 

-43°30.7 

Mer.pass.:3:41: 

v-0.8 d-0.6 m-3.8 

v0.9 d-0.5 ml.8 | 

v2.6 dO.O m-2.3 | 

v2.6 d-0.0 mO.l 

Miaplacidus 

221°39.8 

-69°47.9 


Alphard 

217°52.3 

-8°44.5 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n 11 Kiio 

1 Q'3°47 1 

C1°9Qn 

0 

305 u 22.3 

183 u 06.1 

20 u 59.2 

166 u 01.4 

16°59.2 

51°46.6 

-22 u 07.6 

18 u 09.3 

-22 u 12.0 

uuDne 

i onO on it 

oi oy.u 

i a o no n 

1 

320°24.7 

198°05.4 

20°58.6 

181°02.3 

16°58.7 

66°49.2 

-22°07.6 

33°11.9 

-22°12.1 

Denebola 

182 2y.5 

14 28.0 

2 

335°27.2 

213°04.6 

20°58.1 

196°03.2 

16°58.2 

81°51.7 

-22°07.6 

48° 14.5 

-22°12.1 

Gienah 

175°48.1 

i "70 One n 

-17°38.9 

3 

350°29.7 

228°03.8 

20°57.5 

211°04.1 

16°57.8 

96°54.3 

-22°07.5 

63° 17.2 

-22°12.1 

Acrux 

1/3 05.U 

-63° 12.6 

4 

5°32.1 

243°03.0 

20°56.9 

226°05.0 

16°57.3 

111°56.9 

-22°07.5 

78°19.8 

-22°12.1 

Gacrux 

171°56.5 

-57° 13.5 

5 

20°34.6 

258°02.3 

20°56.3 

241°05.8 

16°56.8 

126°59.5 

-22°07.5 

93°22.5 

-22°12.2 

Alioth 

166° 17.2 

55°51.6 

6 

35°37.1 

273°01.5 

20°55.7 

256°06.7 

16°56.3 

142°02.1 

-22°07.5 

108°25.1 

-22°12.2 

Spica 

158°26.9 

-11°15.6 

<mo i o a 

7 

50°39.5 

288°00.7 

20°55.2 

271°07.6 

16°55.8 

157°04.7 

-22°07.5 

123°27.8 

-22°12.2 

Alcaid 

152°55.6 

40 13.4 

8 

65°42.0 

302°60.0 

20°54.6 

286°08.5 

16° 55.3 

172°07.2 

-22°07.5 

138°30.4 

-22°12.2 

Hadar 

148°42.0 

i a o O no “7 

-60° 28.1 
nr O n-7 r\ 

9 

80°44.4 

317°59.2 

20°54.0 

301°09.4 

16°54.9 

187°09.8 

-22°07.5 

153°33.1 

-22°12.2 

Menkent 

148 02.7 

-36 27.9 

10 

95°46.9 

332°58.4 

20°53.4 

316°10.3 

16°54.4 

202° 12.4 

-22°07.5 

168°35.7 

-22°12.3 

Arcturus 

145°51.8 

19°05.5 

11 

110°49.4 

347° 57.6 

20°52.8 

331°11.1 

16°53.9 

217°15.0 

-22°07.5 

183°38.3 

-22°12.3 

Rigil Kent. 

139°46.0 

-60°55.0 

12 

125°51.8 

2°56.9 

20°52.2 

346° 12.0 

16°53.4 

232°17.6 

-22°07.5 

198°41.0 

-22°12.3 

Zubenelg. 

137°00.7 

-16°07.2 

13 

140°54.3 

17°56.1 

20°51.6 

1°12.9 

16°52.9 

247° 20.1 

-22°07.5 

213°43.6 

-22°12.3 

Kochab 

137°19.9 

1 A"7 O 

74°05.0 

nc O on o 

14 

155°56.8 

32°55.3 

20°51.1 

16°13.8 

16°52.4 

262°22.7 

-22°07.5 

228°46.3 

-22° 12.4 

Alphecca 

126 07.3 

nnO on n 

26 39.3 

ntOno a 

15 

170°59.2 

47° 54.6 

20°50.5 

31°14.7 

16°51.9 

277°25.3 

-22°07.5 

243°48.9 

-22° 12.4 

Antares 

112 2U.9 

-26 28.4 

16 

186°01.7 

62°53.8 

20°49.9 

46° 15.6 

16°51.5 

292°27.9 

-22°07.5 

258°51.6 

-22° 12.4 

Atria 

107°18.6 

1 no O r \-7 r- 

-69°03.8 

1 C O A A O 

17 

201°04.2 

77°53.0 

20°49.3 

61°16.5 

16°51.0 

307°30.5 

-22°07.5 

273°54.2 

-22° 12.4 

Sa bi k 

102 0/.5 

-15 44.8 

o “7 O r \—7 a 

18 

216°06.6 

92°52.3 

20°48.7 

76° 17.4 

16° 50.5 

322°33.0 

-22°07.5 

288°56.9 

-22°12.5 

Shaula 

96° 15.9 

r\ o no o 

-37 07.0 

mO on n 

19 

231°09.1 

107°51.5 

20°48.1 

91°18.2 

16°50.0 

337°35.6 

-22°07.5 

303°59.5 

-22°12.5 

Rasalhague 

96 02.3 

nnO /io 7 

12 33.0 

20 

246°11.6 

122°50.7 

20°47.5 

106°19.1 

16° 49.5 

352°38.2 

-22°07.5 

319°02.1 

-22°12.5 

Eta min 

90 43./ 

51°29.5 

21 

261°14.0 

137°50.0 

20°46.9 

121°20.0 

16° 49.0 

7°40.8 

-22°07.5 

334°04.8 

-22°12.5 

Kaus Aust. 

83°37.9 

ono oc o 

-34°22.4 

ooo AO O 

22 

276° 16.5 

152°49.2 

20°46.3 

136°20.9 

16° 48.6 

22°43.4 

-22°07.5 

349°07.4 

-22°12.6 

Vega 

80 35.8 

38 48.3 

23 

291°18.9 

167°48.4 

20°45.7 

151°21.8 

16° 48.1 

37°45.9 

-22°07.5 

4° 10.1 

-22°12.6 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer.pass.:3:37: 

v-0.8 d-0.6 m-3.8 

v0.9 d-0.5 ml.8 j 

v2.6 dO.O m-2.3 | 

v2.6 d-0.0 mO.l 

Peacock 

53°12.0 

-56°40.2 





















Deneb 

49°28.2 

45°21.1 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°57.9 

0 

306°21.4 

182 u 47.7 

20 u 45.1 

166 u 22.7 

16 u 47.6 

52°48.5 

-22 u 07.5 

19 u 12.7 

-22 u 12.6 

Alnair 

27°38.1 

-46°51.8 

1 

321°23.9 

197°46.9 

20°44.5 

181°23.6 

16°47.1 

67°51.1 

-22°07.5 

34° 15.4 

-22°12.6 

Fomalhaut 

15°19.1 

-29°31.0 

2 

336°26.3 

212°46.1 

20°43.9 

196°24.4 

16°46.6 

82°53.7 

-22°07.5 

49°18.0 

-22°12.7 

Scheat 

13°49.1 

28°11.2 

3 

351°28.8 

227°45.4 

20°43.3 

211°25.3 

16°46.1 

97°56.2 

-22°07.5 

64°20.6 

-22°12.7 

Markab 

13°33.9 

15°18.6 

4 

6°31.3 

242°44.6 

20°42.7 

226°26.2 

16°45.6 

112°58.8 

-22°07.4 

79°23.3 

-22°12.7 

2019/7/2 

SHA 

Mer.pass 

5 

21°33.7 

257°43.8 

20°42.1 

241°27.1 

16°45.1 

128°01.4 

-22°07.4 

94°25.9 

-22° 12.7 


239°01.7 

11:47 

6 

36°36.2 

272°43.1 

20°41.5 

256°28.0 

16°44.7 

143°04.0 

-22°07.4 

109°28.6 

-22° 12.7 

Mars 

221°17.1 

12:57 

7 

51°38.7 

287°42.3 

20°40.9 

271°28.9 

16°44.2 

158°06.5 

-22°07.4 

124°31.2 

-22°12.8 

J u piter 

106°21.3 

20:33 

8 

66°41.1 

302°41.5 

20°40.3 

286°29.8 

16°43.7 

173°09.1 

-22°07.4 

139°33.9 

-22°12.8 

Saturn 

72°42.6 

22:48 

9 

81°43.6 

317°40.8 

20°39.6 

301°30.7 

16°43.2 

188°11.7 

-22°07.4 

154°36.5 

-22°12.8 




10 

96°46.1 

332°40.0 

20°39.0 

316°31.5 

16°42.7 

203° 14.3 

-22°07.4 

169°39.1 

-22°12.8 

2019/7/2 

SHA 

Mer.pass 

11 

111°48.5 

347° 39.3 

20°38.4 

331°32.4 

16°42.2 

218°16.8 

-22°07.4 

184°41.8 

-22°12.9 

Venus 

237°43.9 

11:48 

12 

126°51.0 

2°38.5 

20°37.8 

346°33.3 

16°41.7 

233° 19.4 

-22°07.4 

199°44.4 

-22°12.9 

Mars 

220°39.1 

12:55 

13 

141°53.4 

17° 37.7 

20°37.2 

1°34.2 

16°41.2 

248°22.0 

-22°07.4 

214°47.1 

-22°12.9 

Jupiter 

106°24.3 

20:29 

14 

156°55.9 

32°37.0 

20°36.6 

16°35.1 

16°40.7 

263°24.6 

-22°07.4 

229°49.7 

-22°12.9 

Saturn 

72°47.0 

22:43 

15 

171°58.4 

47°36.2 

20°36.0 

31°36.0 

16°40.3 

278° 27.1 

-22°07.4 

244° 52.4 

-22°13.0 

2019/7/2 

SHA 

Mer.pass 

16 

187°00.8 

62°35.5 

20°35.3 

46°36.9 

16°39.8 

293°29.7 

-22°07.4 

259°55.0 

-22°13.0 

Venus 

236°26.2 

11:49 

17 

202°03.3 

77° 34.7 

20°34.7 

61°37.8 

16°39.3 

308°32.3 

-22°07.4 

274°57.6 

-22°13.0 

Mars 

220°01.3 

12:54 

18 

217°05.8 

92°33.9 

20°34.1 

76°38.7 

16°38.8 

323°34.8 

-22°07.4 

290°00.3 

-22°13.0 

Jupiter 

106°27.1 

20:25 

19 

232°08.2 

107°33.2 

20°33.5 

91°39.6 

16°38.3 

338°37.4 

-22°07.4 

305°02.9 

-22°13.1 

Saturn 

72°51.3 

22:39 

20 

247° 10.7 

122°32.4 

20°32.9 

106°40.4 

16°37.8 

353°40.0 

-22°07.4 

320°05.6 

-22°13.1 

I Horizontal naralax 


21 

262°13.2 

137°31.7 

20°32.2 

121°41.3 

16°37.3 

8°42.5 

-22°07.4 

335°08.2 

-22°13.1 


r 

Venus; 

0.1 

22 

277°15.6 

152°30.9 

20°31.6 

136°42.2 

16°36.8 

23°45.1 

-22°07.4 

350° 10.9 

-22°13.1 


Mars: 

0.1 

23 

292°18.1 

167°30.1 

20°31.0 

151°43.1 

16°36.3 

38°47.7 

-22°07.4 

5°13.5 

-22°13.1 




Mer.pass.:3:33: 

v-0.8 d-0.6 m-3.8 

v0.9 d-0.5 ml.8 | 

v2.6 dO.O m-2.3 | 

v2.6 d-0.0 mO.l 
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2019 July 27 to Jul. 29 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

178°21.9 

19“ 19.2 

249° 13.7 

11.2 

15“22.2 

9.2 

56.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°21.9 

19° 18.7 

263°43.8 

11.1 

15°31.4 

9.1 

56.8 

72 







2 

208°21.9 

19°18.1 

278° 13.9 

11.0 

15°40.5 

9.1 

56.9 

70 



00:28 

23:25 



3 

223°21.9 

19°17.6 

292°43.8 

10.9 

15°49.5 

9.0 

56.9 

68 



01:52 

22:17 



4 

238°22.0 

19°17.0 

307° 13.7 

10.8 

15°58.5 

8.9 

56.9 

66 



02:29 

21:41 



5 

253°22.0 

19°16.4 

321°43.4 

10.7 

16°07.4 

8.9 

57.0 

64 


01:10 

02:54 

21:16 

22:56 


6 

268°22.0 

19°15.9 

336° 13.1 

10.6 

16° 16.2 

8.8 

57.0 

62 


01:57 

03:14 

20:57 

22:12 


7 

283°22.0 

19°15.3 

350°42.7 

10.5 

16°25.0 

8.7 

57.0 

60 


02:26 

03:31 

20:41 

21:44 


8 

298°22.0 

19° 14.8 

5°12.1 

10.4 

16°33.7 

8.6 

57.1 

58 

01:04 

02:48 

03:44 

20:27 

21:23 

23:03 

9 

313°22.0 

19° 14.2 

19°41.5 

10.3 

16°42.3 

8.6 

57.1 

56 

01:47 

03:06 

03:56 

20:16 

21:06 

22:23 

10 

328°22.0 

19°13.6 

34° 10.8 

10.2 

16°50.8 

8.5 

57.2 

54 

02:14 

03:20 

04:06 

20:06 

20:51 

21:57 

11 

343° 22.0 

19°13.1 

48°40.0 

10.1 

16°59.3 

8.4 

57.2 

52 

02:34 

03:33 

04:15 

19:57 

20:39 

21:37 

12 

358°22.0 

19° 12.5 

63°09.1 

10.0 

17°07.7 

8.3 

57.2 

50 

02:51 

03:44 

04:23 

19:49 

20:28 

21:21 

13 

13°22.0 

19°11.9 

77°38.1 

10.0 

17° 16.0 

8.3 

57.3 

45 

03:22 

04:06 

04:40 

19:32 

20:06 

20:50 

14 

28°22.0 

19°11.4 

92°07.0 

9.9 

17° 24.2 

8.2 

57.3 

40 

03:46 

04:24 

04:54 

19:18 

19:49 

20:27 

15 

43°22.0 

19°10.8 

106°35.8 

9.8 

17° 32.3 

8.1 

57.3 

35 

04:04 

04:38 

05:06 

19:06 

19:35 

20:09 

16 

58°22.0 

19°10.2 

121°04.5 

9.7 

17°40.4 

8.0 

57.4 

30 

04:19 

04:50 

05:16 

18:56 

19:22 

19:54 

17 

73°22.0 

19°09.7 

135°33.1 

9.6 

17°48.3 

7.9 

57.4 

20 

04:42 

05:10 

05:34 

18:39 

19:03 

19:31 

18 

88°22.0 

19°09.1 

150°01.6 

9.5 

17°56.2 

7.8 

57.5 

10 

05:00 

05:27 

05:49 

18:24 

18:46 

19:12 

19 

103°22.0 

19°08.5 

164°30.1 

9.4 

18°04.0 

7.7 

57.5 

0 

05:16 

05:41 

06:03 

18:10 

18:32 

18:57 

20 

118°22.0 

19°08.0 

178° 58.4 

9.3 

18°11.7 

7.7 

57.5 

-10 

05:29 

05:55 

06:17 

17:56 

18:18 

18:44 

21 

133°22.1 

19°07.4 

193°26.6 

9.2 

18° 19.3 

7.6 

57.6 

-20 

05:42 

06:08 

06:32 

17:42 

18:05 

18:32 

22 

148°22.1 

19°06.8 

207°54.7 

9.1 

18°26.9 

7.5 

57.6 

-30 

05:54 

06:23 

06:48 

17:25 

17:50 

18:19 

23 

163°22.1 

19°06.3 

222°22.7 

9.0 

18°34.3 

7.4 

57.7 

-35 

06:00 

06:31 

06:58 

17:15 

17:42 

18:13 


SD. = 15.7 

Q. 

II 

O 

CTi 

S.D. —15.5 

-40 

06:07 

06:40 

07:09 

17:04 

17:34 

18:06 


-45 

06:14 

06:50 

07:22 

16:52 

17:23 

17:59 


GHA 


GHA 



d 

HP 

-50 






17:51 
















0 

178°22.1 

19°05.7 

236°50.7 

8.9 

18°41.6 

7.3 

57.7 








1 

193°22.1 

19°05.1 

251° 18.5 

8.8 

18°48.9 

7.2 

57.7 

-54 

06:30 

07:13 

07:53 

16:20 

17:00 

17:44 

2 

208°22.1 

19°04.5 

265°46.2 

8.7 

18°56.0 

7.1 

57.8 

-56 

06:34 

07:20 

08:02 

16:11 

16:54 

17:40 

3 

223°22.1 

19°04.0 

280° 13.8 

8.6 

19°03.0 

7.0 

57.8 

-58 

06:38 

07:27 

08:13 

16:01 

16:47 

17:36 

4 

238°22 1 

19°034 

294°41 4 

8.5 

19°10 0 

6 9 

57 8 

-60 

06:43 

07:35 

08:25 

15:49 

16:39 

17:31 

5 

253°22.1 

19°02.8 

309° 08.8 

8.4 

19°16.8 

6.8 

57.9 


6 

268°22.1 

19°02.2 

323°36.1 

8.3 

19°23.6 

6.7 

57.9 



Moonrise 



Moonset 


7 

283°22.1 

19°01.7 

338° 03.4 

8.2 

19°30.2 

6.6 

58.0 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

298°22.2 

19°01.1 

352° 30.5 

8.1 

19°36.8 

6.5 

58.0 

72 







9 

313°22.2 

19°00.5 

6°57.5 

8.0 

19°43.2 

6.4 

58.0 

70 

21:47 



18:08 



10 

328°22.2 

18°59.9 

21°24.5 

7.9 

19°49.5 

6.3 

58.1 

68 

22:28 

22:21 


17:28 

19:29 


11 

343° 22.2 

18°59.4 

35°51.3 

7.8 

19°55.7 

6.2 

58.1 

66 

22:57 

23:08 

23:38 

17:01 

18:43 

20:15 

12 

358°22.2 

18°58.8 

50° 18.1 

7.7 

20°01.8 

6.0 

58.2 

64 

23:18 

23:39 


16:40 

18:13 

19:36 

13 

13°22.2 

18°58.2 

64° 44.7 

7.6 

20°07.8 

5.9 

58.2 

62 

23:36 


00:02 

16:23 

17:50 

19:09 

14 

28°22.2 

18°57.6 

79° 11.3 

7.5 

20° 13.7 

5.8 

58.2 

60 

23:50 


00:20 

16:09 

17:32 

18:48 

15 

43°22.2 

18°57.0 

93°37.8 

7.4 

20° 19.5 

5.7 

58.3 

58 


00:03 

00:36 

15:57 

17:17 

18:30 

16 

58°22.3 

18°56.5 

108°04.1 

7.3 

20°25.1 

5.6 

58.3 

56 


00:14 

00:49 

15:47 

17:04 

18:16 

17 

73°22.3 

18°55.9 

122°30.4 

7.2 

20°30.6 

5.5 

58.4 

54 


00:23 

01:01 

15:38 

16:52 

18:03 

18 

88°22.3 

18°55.3 

136°56.6 

7.1 

20°36.1 

5.4 

58.4 

52 

00:02 

00:32 

01:11 

15:30 

16:42 

17:52 

19 

103°22.3 

18°54.7 

151°22.6 

7.0 

20°41.4 

5.2 

58.4 

50 

00:08 

00:39 

01:20 

15:22 

16:34 

17:42 

20 

118°22.3 

18°54.1 

165°48.6 

6.9 

20°46.5 

5.1 

58.5 

45 

00:20 

00:56 

01:39 

15:07 

16:15 

17:21 

21 

133°22.3 

18°53.5 

180° 14.5 

6.9 

20°51.6 

5.0 

58.5 

40 

00:31 

01:09 

01:55 

14:54 

15:60 

17:05 

22 

148°22.3 

18°53.0 

194°40.3 

6.8 

20°56.5 

4.9 

58.5 

35 

00:40 

01:21 

02:08 

14:43 

15:47 

16:51 

23 

163°22.4 

18°52.4 

209°06.1 

6.7 

21°01.3 

4.7 

58.6 

30 

00:48 

01:31 

02:20 

14:34 

15:36 

16:38 


SD. = 15.7 

Q. 

II 

O 

O'! 

S.D. —15.7 

20 

01:02 

01:48 

02:40 

14:18 

15:16 

16:17 


10 

01:15 

02:04 

02:58 

14:04 

14:60 

15:59 


GHA 


GHA 



d 

HP 
















10 

01 -38 

02-33 

03-30 

1 3-38 

1429 

1 R-2R 

u 

1 

178°22.4 

193°22.4 

18°51.8 

18°51.2 

223°31.7 

237°57.2 

6.6 

6.5 

21°06.0 

21°10.6 

4.6 

4.5 

58.6 

58.7 

-20 

01:51 

02:48 

03:48 

13:24 

14:12 

15:07 

2 

208°22.4 

18°50.6 

252°22.7 

6.4 

21°15.0 

4.4 

58.7 

-30 

02:05 

03:06 

04:08 

13:08 

13:53 

14:46 

3 

223°22.4 

18°50.0 

266°48.0 

6.3 

21°19.3 

4.2 

58.7 

-35 

02:14 

03:16 

04:20 

12:58 

13:42 

14:33 

4 

238°22.4 

18°49.5 

281°13.3 

6.2 

21°23.5 

4.1 

58.8 

-40 

-45 

02:23 

02:35 

03:28 

03:43 

04:34 

04:51 

12:48 

12:36 

13:29 

13:15 

14:19 

14:03 

5 

253°22.4 

18°48.9 

295° 38.5 

6.1 

21°27.5 

4.0 

58.8 

-50 

02:48 

04:00 

05:11 

12:21 

12:56 

13:42 


268°22.5 

18°48.3 

310°03.6 


21°31.4 

3.8 

58.8 








7 

283°22.5 

18°47.7 

324° 28.6 

6.0 

21°35.2 

3.7 

58.9 

-52 

02:55 

04:08 

05:20 

12:14 

12:48 

13:32 

8 

298°22.5 

18°47.1 

338°53.6 

5.9 

21°38.8 

3.6 

58.9 

-54 

03:02 

04:18 

05:31 

12:06 

12:38 

13:21 










03:10 

04:28 



12:27 

13:09 

9 

10 

313°22.5 

328°22.5 

18°46.5 

18°45.9 

353° 18.4 

7° 43.2 

5.8 

5.7 

21°42.3 

21°45.7 

3.4 

3.3 

59.0 

59.0 

-58 

03:19 

04:40 

05:58 

11:48 

12:15 

12:54 

11 

343°99 R 

1R°4R 3 

99°07Q 


21°4R Q 

3 2 

rq n 

-60 

03:29 

04:54 

06:15 

11:37 

12:01 

12:37 

12 

358°22.6 

18°44.7 

36°32.5 

5.6 

21°52.0 

3.0 

59.1 


13 

13°22.6 

18°44.1 

50°57.1 

5.5 

21°54.9 

2.9 

59.1 



Sun 



Moon 


14 

28°22.6 

18°43.6 

65°21.5 

5.4 

21°57.7 

2.7 

59.1 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

43°22.6 

18°43.0 

79° 45.9 

5.4 

22° 00.4 

2.6 

59.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°22.6 

18°42.4 

94° 10.3 

5.3 

22°02.9 

2.4 

59.2 

27 

06:32 

06:32 

12:06 

07:38 

20:04 

25(26%) 

17 

73°22.7 

18°41.8 

108° 34.5 

5.2 

22°05.3 

2.3 

59.3 

28 

06:32 

06:31 

12:06 

08:31 

20:59 

26(17%) 

18 

88°22.7 

18°41.2 

122°58.7 

5.1 

22°07.5 

2.2 

59.3 

29 

06:31 

06:30 

12:06 

09:27 

21:57 

27(10%) 

19 

103°22.7 

18°40.6 

137° 22.8 

5.1 

22°09.6 

2.0 

59.3 








20 

118°22.7 

18°40.0 

151°46.9 

5.0 

22°11.5 

1.9 

59.4 








21 

133°22.7 

18°39.4 

166° 10.9 

5.0 

22° 13.3 

1.7 

59.4 








22 

148°22.8 

18°38.8 

180° 34.8 

4.9 

22° 14.9 

1.6 

59.4 








23 

163°22.8 

18°38.2 

194°58.6 

4.8 

22° 16.4 

1.4 

59.5 









SD. —15.8 

Q. 

II 

O 

cn 

S.D. —16.0 











July 30, 31 ,01 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

307°20.6 

182°29.4 

20°30.4 

166°44.0 

16°35.8 

53°50.3 

-22°07.4 

20° 16.1 

-22°13.2 

Alpheratz 

357°39.0 

29°11.8 

1 

322°23.0 

197°28.6 

20°29.7 

181°44.9 

16°35.4 

68°52.8 

-22°07.4 

35° 18.8 

-22°13.2 

Ankaa 

353°11.3 

-42°11.8 

2 

337° 25.5 

212°27.9 

20°29.1 

196°45.8 

16°34.9 

83°55.4 

-22°07.4 

50°21.4 

-22°13.2 

Schedar 

349°35.5 

56°38.4 

3 

352°27.9 

227°27.1 

20°28.5 

211°46.7 

16°34.4 

98°58.0 

-22°07.4 

65°24.1 

-22°13.2 

Diphda 

348°51.4 

-17°52.7 

4 

7°30.4 

242°26.4 

20°27.9 

226°47.6 

16°33.9 

114°00.5 

-22°07.4 

80°26.7 

-22°13.3 

Achernar 

335°23.5 

-57°08.1 

5 

22°32.9 

257°25.6 

20°27.2 

241°48.5 

16°33.4 

129°03.1 

-22°07.4 

95°29.3 

-22°13.3 

Hamal 

327°56.0 

23°33.1 

6 

37°35.3 

272°24.9 

20°26.6 

256°49.3 

16°32.9 

144°05.7 

-22°07.4 

110°32.0 

-22°13.3 

Polaris 

316°00.3 

89°20.4 

7 

52°37.8 

287° 24.1 

20°26.0 

271°50.2 

16°32.4 

159°08.2 

-22°07.4 

125°34.6 

-22°13.3 

Akamar 

315°15.2 

-40° 13.5 

8 

67°40.3 

302°23.4 

20°25.3 

286°51.1 

16°31.9 

174° 10.8 

-22°07.4 

140°37.3 

-22°13.4 

Menkar 

314° 10.7 

4°09.9 

9 

82°42.7 

317°22.6 

20°24.7 

301°52.0 

16°31.4 

189°13.4 

-22°07.4 

155°39.9 

-22°13.4 

Mirfak 

308°34.5 

49°55.5 

10 

97°45.2 

332°21.9 

20°24.1 

316°52.9 

16°30.9 

204°15.9 

-22°07.4 

170°42.5 

-22°13.4 

Aldebaran 

290°44.8 

16°32.8 

11 

112°47.7 

347°21.1 

20°23.4 

331°53.8 

16°30.4 

219°18.5 

-22°07.3 

185°45.2 

-22°13.4 

Rigel 

281°08.2 

-8° 10.8 

12 

127°50.1 

2°20.4 

20°22.8 

346° 54.7 

16°29.9 

234°21.1 

-22°07.3 

200°47.8 

-22°13.4 

Capella 

280°28.6 

46°00.8 

13 

142°52.6 

17°19.6 

20°22.1 

1°55.6 

16°29.4 

249°23.6 

-22°07.3 

215°50.5 

-22°13.5 

Bellatrix 

278°27.7 

6°22.0 

14 

157°55.1 

32° 18.9 

20°21.5 

16°56.5 

16°29.0 

264°26.2 

-22°07.3 

230°53.1 

-22°13.5 

Elnath 

278°07.6 

28°37.3 

15 

172°57.5 

47°18.1 

20°20.9 

31°57.4 

16°28.5 

279°28.8 

-22°07.3 

245°55.7 

-22°13.5 

Alnilam 

275°42.4 

-1° 11.4 

16 

187°60.0 

62° 17.4 

20°20.2 

46°58.3 

16°28.0 

294°31.3 

-22°07.3 

260° 58.4 

-22°13.5 

Betelgeuse 

270°57.0 

7°24.6 

17 

203°02.4 

77° 16.6 

20°19.6 

61°59.2 

16°27.5 

309°33.9 

-22°07.3 

276°01.0 

-22°13.6 

Canopus 

263°54.8 

-52°42.3 

18 

218°04.9 

92°15.9 

20°18.9 

77°00.0 

16°27.0 

324°36.4 

-22°07.3 

291°03.7 

-22°13.6 

Sirius 

258°30.3 

-16°44.4 

19 

233°07.4 

107°15.1 

20° 18.3 

92°00.9 

16°26.5 

339°39.0 

-22°07.3 

306°06.3 

-22°13.6 

Adara 

255°09.6 

-28°59.9 

20 

248°09.8 

122° 14.4 

20° 17.6 

107°01.8 

16°26.0 

354°41.6 

-22°07.3 

321°08.9 

-22°13.6 

Procyon 

244°55.6 

5°10.6 

21 

263° 12.3 

137° 13.6 

20° 17.0 

122°02.7 

16°25.5 

9°44.1 

-22°07.3 

336° 11.6 

-22°13.7 

Pollux 

243°22.9 

27°58.7 

22 

278° 14.8 

152°12.9 

20° 16.4 

137°03.6 

16°25.0 

24°46.7 

-22°07.3 

351° 14.2 

-22°13.7 

Avior 

234° 17.0 

-59°34.3 

23 

293° 17.2 

167° 12.1 

20°15.7 

152°04.5 

16°24.5 

39°49.3 

-22°07.3 

6° 16.9 

-22°13.7 

Suhail 

222°49.8 

-43°30.7 

Mer.pass.:3:30: 

v-0.8 d-0.6 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.6 dO.O 

m-2.3 

v2.6 d-0.0 mO.l 

Miaplacidus 

221°39.8 

-69°47.9 


Alphard 

217°52.3 

-8°44.5 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT11 hho 

1 Q'3°47 1 

°OQ A 

0 

308 u 19.7 

182 u 11.4 

20 u 15.1 

167°05.4 

16 u 24.0 

54 u 51.8 

-22 u 07.3 

21 u 19.5 

-22 u 13.7 

uuDne 

i onO on it 

oi oy.u 

1 A ono A 

1 

323°22.2 

197° 10.6 

20° 14.4 

182°06.3 

16°23.5 

69°54.4 

-22°07.3 

36°22.1 

-22°13.7 

Denebola 

182 2y.b 

14 28.0 

2 

338° 24.6 

212°09.9 

20° 13.8 

197°07.2 

16°23.0 

84°56.9 

-22°07.3 

51°24.8 

-22°13.8 

Gienah 

175°48.1 

i "70 One n 

-17°38.9 

3 

353°27.1 

227°09.1 

20°13.1 

212°08.1 

16°22.5 

99°59.5 

-22°07.3 

66° 27.4 

-22°13.8 

Acrux 

1/3 05.U 

-63° 12.6 

4 

8°29.5 

242°08.4 

20° 12.4 

227°09.0 

16°22.0 

115°02.1 

-22°07.3 

81°30.1 

-22°13.8 

Gacrux 

171°56.5 

-57° 13.4 

5 

23°32.0 

257°07.6 

20°11.8 

242°09.9 

16°21.5 

130°04.6 

-22°07.3 

96°32.7 

-22°13.8 

Alioth 

166° 17.2 

55°51.6 

6 

38°34.5 

272°06.9 

20°11.1 

257° 10.8 

16°21.0 

145°07.2 

-22°07.3 

111°35.3 

-22°13.9 

Spica 

158°26.9 

-11°15.6 

/IAOio a 

7 

53°36.9 

287°06.2 

20° 10.5 

272°11.7 

16°20.5 

160°09.7 

-22°07.3 

126°38.0 

-22°13.9 

Alcaid 

152°55.6 

40 13.4 

8 

68°39.4 

302°05.4 

20°09.8 

287° 12.6 

16°20.0 

175°12.3 

-22°07.3 

141°40.6 

-22°13.9 

Hadar 

148°42.0 

i a o O no “7 

-60° 28.1 
orO n -7 A 

9 

83°41.9 

317°04.7 

20°09.2 

302° 13.4 

16° 19.5 

190°14.8 

-22°07.3 

156°43.3 

-22°13.9 

Menkent 

148 02.7 

-36 27.9 

10 

98°44.3 

332°03.9 

20°08.5 

317° 14.3 

16° 19.0 

205° 17.4 

-22°07.3 

171°45.9 

-22°14.0 

Arcturus 

145°51.8 

19°05.5 

11 

113°46.8 

347°03.2 

20°07.8 

332°15.2 

16° 18.5 

220°20.0 

-22°07.3 

186°48.5 

-22°14.0 

Rigil Kent. 

139°46.0 

-60°55.0 

12 

128°49.3 

2°02.5 

20°07.2 

347° 16.1 

16° 18.1 

235°22.5 

-22°07.3 

201°51.2 

-22°14.0 

Zubenelg. 

137°00.7 

-16°07.2 

13 

143°51.7 

17°01.7 

20°06.5 

2°17.0 

16°17.6 

250°25.1 

-22°07.3 

216°53.8 

-22°14.0 

Kochab 

137°19.9 

1 r\- 7 o 

74°05.0 

nc O on o 

14 

158°54.2 

32°01.0 

20°05.9 

17°17.9 

16°17.1 

265°27.6 

-22°07.3 

231°56.4 

-22°14.0 

Alphecca 

126 07.3 

nnO on n 

26 39.3 

ncOno a 

15 

173°56.7 

47°00.2 

20°05.2 

32°18.8 

16° 16.6 

280°30.2 

-22°07.3 

246°59.1 

-22°14.1 

Antares 

112 2U.9 

-26 28.4 

16 

188°59.1 

61°59.5 

20°04.5 

47° 19.7 

16° 16.1 

295°32.7 

-22°07.3 

262°01.7 

-22°14.1 

Atria 

107°18.6 

1 AO O r\- 7 r- 

-69°03.8 

1 C O A A O 

17 

204°01.6 

76°58.8 

20°03.9 

62°20.6 

16°15.6 

310°35.3 

-22°07.3 

277° 04.4 

-22°14.1 

Sa bi k 

102 0/.5 

-15 44.8 

07O r\~7 n 

18 

219°04.0 

91°58.0 

20°03.2 

77°21.5 

16°15.1 

325°37.9 

-22°07.3 

292° 07.0 

-22°14.1 

Shaula 

96° 15.9 

r\ o no o 

-37 07.0 

mO 00 a 

19 

234°06.5 

106°57.3 

20°02.5 

92°22.4 

16° 14.6 

340°40.4 

-22°07.3 

307° 09.6 

-22° 14.2 

Rasalhague 

96 02.3 

nnO ao o 

12 33.0 

20 

249°09.0 

121°56.5 

20°01.8 

107°23.3 

16° 14.1 

355°43.0 

-22°07.3 

322° 12.3 

-22° 14.2 

Eta min 

90 43.8 

51°29.5 

21 

264° 11.4 

136°55.8 

20°01.2 

122°24.2 

16°13.6 

10°45.5 

-22°07.3 

337° 14.9 

-22° 14.2 

Kaus Aust. 

83°37.9 

ono oc o 

-34°22.4 

ooo A O O 

22 

279° 13.9 

151°55.1 

20°00.5 

137°25.1 

16°13.1 

25°48.1 

-22°07.3 

352° 17.6 

-22° 14.2 

Vega 

80 35.8 

38 48.3 

23 

294° 16.4 

166°54.3 

19°59.8 

152°26.0 

16° 12.6 

40°50.6 

-22°07.3 

7° 20.2 

-22° 14.3 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer.pass.:3:26: 

v-0.7 d-0.7 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.6 dO.O 

m-2.3 

v2.6 d-0.0 mO.l 

Peacock 

53°12.0 

-56°40.2 





















Deneb 

49°28.2 

45°21.1 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°57.9 

0 

309 u 18.8 

181 u 53.6 

19 u 59.2 

167 u 26.9 

16°12.1 

55 u 53.2 

-22 u 07.3 

22 u 22.8 

-22 u 14.3 

Alnair 

27°38.0 

-46°51.8 

1 

324°21.3 

196°52.9 

19°58.5 

182°27.8 

16°11.6 

70°55.7 

-22°07.3 

37° 25.5 

-22° 14.3 

Fomalhaut 

15°19.1 

-29°31.0 

2 

339°23.8 

211°52.1 

19°57.8 

197°28.7 

16°ll.i 

85°58.3 

-22°07.3 

52°28.1 

-22° 14.3 

Scheat 

13°49.1 

28°11.2 

3 

354°26.2 

226°51.4 

19°57.1 

212°29.6 

16°10.6 

101°00.8 

-22°07.3 

67° 30.7 

-22° 14.3 

Markab 

13°33.9 

15°18.6 

4 

9°28.7 

241°50.7 

19°56.5 

227°30.5 

16°10.1 

116°03.4 

-22°07.3 

82° 33.4 

-22° 14.4 

2019/7/3 

SHA 

Mer.pass 

5 

24°31.2 

256°49.9 

19°55.8 

242°31.4 

16°09.6 

131°05.9 

-22°07.3 

97° 36.0 

-22° 14.4 


235°08 8 

11:51 

6 

39°33.6 

271°49.2 

19°55.1 

257°32.3 

16°09.1 

146°08.5 

-22°07.3 

112°38.6 

-22° 14.4 

Mars 

4.JJ UU.U 

219°23.4 

12:52 

7 

54°36.1 

286°48.5 

19°54.4 

272°33.2 

16°08.6 

161°11.0 

-22°07.3 

127°41.3 

-22° 14.4 

J u piter 

106°29.7 

20:21 

8 

69°38.5 

301°47.7 

19°53.7 

287° 34.1 

16°08.1 

176°13.6 

-22°07.3 

142°43.9 

-22° 14.5 

Saturn 

72°55.6 

22:35 

9 

84°41.0 

316°47.0 

19°53.0 

302°35.0 

16°07.6 

191°16.1 

-22°07.3 

157°46.6 

-22° 14.5 




10 

99°43.5 

331°46.3 

19°52.4 

317°35.8 

16°07.1 

206° 18.7 

-22°07.3 

172°49.2 

-22° 14.5 

2019/7/3 

SHA 

Mer.pass 

11 

114°45.9 

346°45.5 

19°51.7 

332°36.7 

16°06.6 

221°21.2 

-22°07.3 

187°51.8 

-22° 14.5 

Venus 

233°51.7 

11:52 

12 

129°48.4 

1°44.8 

19°51.0 

347° 37.6 

16°06.1 

236°23.8 

-22°07.3 

202° 54.5 

-22°14.6 

Mars 

218°45.7 

12:51 

13 

144°50.9 

16°44.1 

19°50.3 

2°38.5 

16°05.6 

251°26.3 

-22°07.3 

217°57.1 

-22° 14.6 

Jupiter 

106°32.1 

20:17 

14 

159°53.3 

31°43.3 

19°49.6 

17°39.4 

16°05.0 

266°28.9 

-22°07.3 

232°59.7 

-22° 14.6 

Saturn 

72°59.8 

22:31 

15 

174°55.8 

46°42.6 

19°48.9 

32°40.3 

16°04.5 

281°31.4 

-22°07.3 

248° 02.4 

-22°14.6 

2019/8/1 

SHA 

Mer.pass 

16 

189°58.3 

61°41.9 

19°48.2 

47°41.2 

16°04.0 

296°34.0 

-22°07.3 

263°05.0 

-22°14.6 

Venus 

232°34.8 

11:53 

17 

205°00.7 

76°41.2 

19°47.5 

62°42.1 

16°03.5 

311°36.5 

-22°07.3 

278° 07.6 

-22° 14.7 

Mars 

218°08.0 

12:49 

18 

220°03.2 

91°40.4 

19°46.9 

77°43.0 

16°03.0 

326°39.1 

-22°07.3 

293° 10.3 

-22° 14.7 

Jupiter 

106°34.3 

20:13 

19 

235°05.7 

106°39.7 

19°46.2 

92°43.9 

16°02.5 

341°41.6 

-22°07.3 

308° 12.9 

-22° 14.7 

Saturn 

73°04.0 

22:27 

20 

250°08.1 

121°39.0 

19°45.5 

107°44.8 

16°02.0 

356°44.2 

-22°07.3 

323° 15.6 

-22° 14.7 

1 Horizontal naralax 


21 

265°10.6 

136°38.2 

19°44.8 

122°45.7 

16°01.5 

11°46.7 

-22°07.3 

338° 18.2 

-22°14.8 


r 

Venus; 

0.1 

22 

280°13.0 

151°37.5 

19°44.1 

137°46.6 

16°01.0 

26°49.3 

-22°07.3 

353° 20.8 

-22° 14.8 


Mars: 

0.1 

23 

295°15.5 

166°36.8 

19°43.4 

152°47.5 

16°00.5 

41°51.8 

-22°07.3 

8°23.5 

-22°14.8 




Mer.pass.:3:22: 

< 

o 

Q- 

O 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.6 dO.O 

m-2.3 

v2.6 d-0.0 mO.l 
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2019 July 30 to Aug. 01 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178“22.8 

18“37.6 

209“22.4 

4.8 

22“17.8 

1.3 

59.5 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°22.8 

18°37.0 

223°46.2 

4.7 

22°18.9 

1.1 

59.5 

72 







2 

208°22.8 

18°36.4 

238° 09.9 

4.7 

22°20.0 

1.0 

59.6 

70 



01:14 

22:50 



3 

223°22.9 

18°35.8 

252°33.5 

4.6 

22°20.8 

0.8 

59.6 

68 



02:08 

22:00 



4 

238°22.9 

18°35.2 

266°57.1 

4.5 

22°21.6 

0.6 

59.6 

66 



02:40 

21:29 



5 

253°22.9 

18°34.6 

281°20.6 

4.5 

22°22.1 

0.5 

59.7 

64 


01:31 

03:04 

21:07 

22:36 


6 

268°22.9 

18°34.0 

295°44.1 

4.4 

22°22.6 

0.3 

59.7 

62 


02:10 

03:22 

20:48 

21:60 


7 

283°23.0 

18°33.4 

310°07.5 

4.4 

22°22.8 

0.2 

59.7 

60 


02:36 

03:38 

20:34 

21:34 


8 

298°23.0 

18°32.8 

324°30.9 

4.4 

22°22.9 

0.0 

59.8 

58 

01:23 

02:56 

03:50 

20:21 

21:15 

22:45 

9 

313°23.0 

18°32.2 

338°54.2 

4.3 

22°22.9 

-0.1 

59.8 

56 

01:58 

03:12 

04:01 

20:10 

20:59 

22:12 

10 

328°23.0 

18°31.6 

353° 17.5 

4.3 

22°22.7 

-0.3 

59.8 

54 

02:22 

03:26 

04:11 

20:01 

20:45 

21:48 

11 

343°23.1 

18°31.0 

7°40.7 

4.2 

22°22.3 

-0.4 

59.9 

52 

02:41 

03:38 

04:20 

19:52 

20:34 

21:30 

12 

358°23.1 

18°30.4 

22°03.9 

4.2 

22°21.8 

-0.6 

59.9 

50 

02:57 

03:48 

04:27 

19:44 

20:23 

21:14 

13 

13°23.1 

18°29.8 

36°27.1 

4.2 

22°21.1 

-0.8 

59.9 

45 

03:27 

04:10 

04:44 

19:28 

20:02 

20:45 

14 

28°23.1 

18°29.2 

50° 50.3 

4.1 

22°20.2 

-0.9 

60.0 

40 

03:49 

04:27 

04:57 

19:15 

19:46 

20:23 

15 

43°23.2 

18°28.6 

65° 13.4 

4.1 

22°19.2 

-1.1 

60.0 

35 

04:07 

04:40 

05:08 

19:04 

19:32 

20:06 

16 

58°23.2 

18°28.0 

79°36.4 

4.1 

22°18.1 

-1.2 

60.0 

30 

04:21 

04:52 

05:18 

18:54 

19:20 

19:51 

17 

73°23.2 

18°27.4 

93° 59.5 

4.0 

22°16.7 

-1.4 

60.0 

20 

04:44 

05:11 

05:35 

18:38 

19:01 

19:29 

18 

88°23.2 

18°26.8 

108°22.5 

4.0 

22°15.3 

-1.6 

60.1 

10 

05:01 

05:27 

05:49 

18:23 

18:45 

19:11 

19 

103°23.3 

18°26.1 

122°45.5 

4.0 

22°13.6 

-1.7 

60.1 

0 

05:16 

05:41 

06:03 

18:10 

18:32 

18:57 

20 

118°23.3 

18°25.5 

137° 08.5 

4.0 

22°11.8 

-1.9 

60.1 

-10 

05:29 

05:54 

06:16 

17:57 

18:19 

18:44 

21 

133°23.3 

18°24.9 

151°31.4 

3.9 

22°09.8 

-2.0 

60.2 

-20 

05:41 

06:07 

06:30 

17:43 

18:06 

18:32 

22 

148°23.3 

18°24.3 

165°54.4 

3.9 

22°07.7 

-2.2 

60.2 

-30 

05:52 

06:21 

06:46 

17:27 

17:52 

18:21 

23 

163°23.4 

18°23.7 

180° 17.3 

3.9 

22°05.4 

-2.4 

60.2 

-35 

05:58 

06:29 

06:56 

17:18 

17:44 

18:15 


SD.—15.8 

d—-0.6 

S.D. —16.2 

-40 

06:05 

06:37 

07:06 

17:07 

17:36 

18:09 


-45 

06:11 

06:47 

07:19 

16:55 

17:26 

18:02 

Wed 

GHA 


GHA 



d 

HP 

-50 

06:19 

06:58 

07:33 

16:40 

17:15 

17:55 
















0 

178°23.4 

18°23.1 

194°40.2 

3.9 

22°03.0 

-2.5 

60.2 



U A . uj 





1 

193°23.4 

18°22.5 

209°03.1 

3.9 

22°00.4 

-2.7 

60.3 

-54 

06:26 

07:09 

07:48 

16:25 

17:05 

17:48 

2 

208°23.4 

18°21.9 

223°25.9 

3.9 

21°57.6 

-2.9 

60.3 

-56 

06:29 

07:15 

07:57 

16:17 

16:59 

17:44 

3 

223°23.5 

18°21.3 

237° 48.8 

3.9 

21°54.7 

-3.0 

60.3 

-58 

06:33 

07:22 

08:07 

16:07 

16:52 

17:40 

4 

238°23.5 

18°20.7 

252°11.7 

3.9 

21°51.6 

-3.2 

60.3 

-60 

06:38 

07:29 

08:18 

15:56 

16:44 

17:36 

5 

253°23.5 

18°20.0 

266°34.5 

3.9 

21°48.3 

-3.3 

60.4 








6 

268°23.6 

18° 19.4 

280°57.4 

3.9 

21°44.9 

-3.5 

60.4 



Moonrise 



Moonset 


7 

283°23.6 

18°18.8 

295° 20.2 

3.9 

21°41.3 

-3.7 

60.4 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

298°23.6 

18°18.2 

309° 43.1 

3.9 

21°37.6 

-3.8 

60.4 

72 







9 

313°23.6 

18°17.6 

324° 06.0 

3.9 

21°33.7 

-4.0 

60.5 

70 







10 

328°23.7 

18°17.0 

338°28.8 

3.9 

21°29.7 

-4.1 

60.5 

68 

23:21 


01:50 

22:41 

22:21 

22:14 

11 

343°23.7 

18° 16.4 

352°51.7 

3.9 

21°25.5 

-4.3 

60.5 

66 


00:46 

02:30 

21:15 

21:40 

21:50 

12 

358°23.7 

18°15.7 

7° 14.6 

3.9 

21°21.1 

-4.4 

60.5 

64 

00:17 

01:24 

02:58 

20:37 

21:12 

21:31 

13 

13°23.8 

18°15.1 

21°37.4 

3.9 

21°16.6 

-4.6 

60.6 

62 

00:44 

01:51 

03:19 

20:10 

20:51 

21:16 

14 

28°23.8 

18°14.5 

36°00.3 

3.9 

21°11.9 

-4.8 

60.6 

60 

01:06 

02:12 

03:36 

19:49 

20:33 

21:03 

15 

43°23.8 

18°13.9 

50°23.3 

3.9 

21°07.0 

-4.9 

60.6 

58 

01:23 

02:29 

03:51 

19:32 

20:18 

20:51 

16 

58°23.9 

18°13.3 

64°46.2 

3.9 

21°02.0 

-5.1 

60.6 

56 

01:38 

02:43 

04:03 

19:17 

20:05 

20:42 

17 

73°23.9 

18°12.6 

79°09.1 

4.0 

20°56.9 

-5.2 

60.6 

54 

01:51 

02:55 

04:14 

19:05 

19:54 

20:33 

18 

88°23.9 

18°12.0 

93°32.1 

4.0 

20°51.6 

-5.4 

60.7 

52 

02:02 

03:06 

04:23 

18:54 

19:45 

20:25 

19 

103°24.0 

18° 11.4 

107° 55.1 

4.0 

20°46.1 

-5.5 

60.7 

50 

02:12 

03:16 

04:31 

18:44 

19:36 

20:18 

20 

118°24.0 

18°10.8 

122° 18.1 

4.0 

20°40.5 

-5.7 

60.7 

45 

02:33 

03:37 

04:49 

18:23 

19:17 

20:03 

21 

133°24.0 

18°10.2 

136°41.2 

4.1 

20°34.7 

-5.8 

60.7 

40 

02:50 

03:53 

05:04 

18:06 

19:02 

19:50 

22 

148°24.1 

18°09.5 

151°04.2 

4.1 

20°28.8 

-6.0 

60.7 

35 

03:04 

04:07 

05:16 

17:52 

18:49 

19:39 

23 

163°24.1 

18°08.9 

165°27.3 

4.1 

20°22.7 

-6.1 

60.7 

30 

03:16 

04:19 

05:27 

17:40 

18:37 

19:30 


SD.—15.8 

Q_ 

II 

O 

S.D. —16.4 

20 

03:38 

04:40 

05:46 

17:18 

18:18 

19:13 


10 

03:56 

04:58 

06:02 

16:60 

18:01 

18:59 

Thu 

GHA 


GHA 



d 

HP 



05:15 



17:45 

















0 

1 

178“ 24.1 
193°24.2 

18“08.3 

18°07.7 

179 u 50.5 
194° 13.6 

4.1 

4.2 

20“ 16.5 
20°10.1 

-6.3 

-6.4 

60.8 

60.8 

-20 

04:49 

05:50 

06:48 

16:07 

17:11 

18:17 

2 

208°24.2 

18°07.1 

208°36.8 

4.2 

20°03.6 

-6.6 

60.8 

-30 

05:11 

06:11 

07:06 

15:45 

16:51 

18:00 

3 

223°24.2 

18°06.4 

223°00.1 

4.2 

19°56.9 

-6.7 

60.8 

-35 

05:23 

06:23 

07:17 

15:33 

16:39 

17:50 









-40 



07:29 



17:39 

4 

238°24.3 

18°05.8 

237° 23.3 

4.3 

19°50.1 

-6.9 

60.8 

-45 

05:55 

06:53 

07:43 

15:01 

16:10 

17:26 

5 

253°24.3 

18°05.2 

251 46.6 

4.3 

19°43.2 

-7.0 

60.8 

-50 

06:16 

07:14 

08:00 

14:40 

15:50 

17:09 


268°24.3 

18°04.6 

266“ 10.0 

4.4 

19 r '36.1 

-7.2 









7 

283°24.4 

18°03.9 

280°33.4 

4.4 

19°28.8 

-7.3 

60.9 

-52 

06:27 

07:23 

08:09 

14:30 

15:41 

17:02 

8 

298°24.4 

18°03.3 

294°56.8 

4.5 

19°21.4 

-7.5 

60.9 

-54 

06:38 

07:34 

08:18 

14:18 

15:30 

16:53 












08:28 




9 

313°24.4 

18°02.7 

309° 20.3 

4.5 

19°13.9 

-7.6 

60.9 

-58 

07:06 

08:00 

08:40 

13:50 

15:04 

16:32 

10 

328° 24.5 

18°02.0 

323 43.8 


19 r '06.2 

-7.7 

60.9 








11 

343°24.5 

18°01.4 

338° 07.4 

4.6 

18°58.4 

-7.9 

60.9 

-60 

07:24 

08:17 

08:53 

13:32 

14:48 

16:19 

12 

358°24.6 

18°00.8 

352° 31.0 

4.6 

18°50.4 

-8.0 

60.9 








13 

13°24.6 

18°00.2 

6°54.6 

4.7 

18°42.3 

-8.2 

60.9 



Sun 



Moon 


14 

28°24.6 

17°59.5 

21° 18.4 

4.7 

18°34.1 

-8.3 

60.9 

Day 

Eqn. 

ot 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

43°24.7 

17°58.9 

35°42.1 

4.8 

18°25.8 

-8.4 

60.9 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°24.7 

17°58.3 

50°06.0 

4.8 

18°17.3 

-8.6 

60.9 

30 

06:29 

06:28 

12:06 

10:27 

22:58 

28(4%) 

17 

73°24.7 

17°57.6 

64° 29.8 

4.9 

18°08.6 

-8.7 

61.0 

31 

06:26 

06:25 

12:06 

11:29 

00:00 

29(1%) 

18 

88°24.8 

17°57.0 

78°53.8 

5.0 

17°59.9 

-8.8 

61.0 

1 

06:23 

06:22 

12:06 

12:31 

00:00 

0(0%) 

19 

103°24.8 

17°56.4 

93° 17.7 

5.0 

17°51.0 

-8.9 

61.0 








20 

118°24.9 

17°55.7 

107°41.8 

5.1 

17°42.0 

-9.1 

61.0 








21 

133°24.9 

17°55.1 

122°05.9 

5.1 

17°32.9 

-9.2 

61.0 








22 

148°24.9 

17°54.5 

136° 30.1 

5.2 

17°23.6 

-9.3 

61.0 








23 

163°25.0 

17°53.8 

150°54.3 

5.3 

17°14.2 

-9.4 

61.0 









SD.—15.8 

d—-0.6 

S.D. —16.6 
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August 02, 03 ,04 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

310°18.0 

181°36.1 

19°42.7 

167°48.4 

16°00.0 

56° 54.3 

-22°07.3 

23°26.1 

-22°14.8 

Alpheratz 

357°38.9 

29°11.8 

1 

325°20.4 

196°35.3 

19°42.0 

182°49.3 

15°59.5 

71°56.9 

-22°07.3 

38°28.7 

-22°14.8 

Ankaa 

353°11.3 

-42°11.8 

2 

340° 22.9 

211°34.6 

19°41.3 

197°50.2 

15°59.0 

86° 59.4 

-22°07.3 

53°31.4 

-22°14.9 

Schedar 

349°35.5 

56°38.4 

3 

355° 25.4 

226°33.9 

19°40.6 

212°51.1 

15°58.5 

102°02.0 

-22°07.3 

68°34.0 

-22°14.9 

Diphda 

348°51.4 

-17°52.7 

4 

10°27.8 

241°33.2 

19°39.9 

227°52.0 

15°58.0 

117°04.5 

-22°07.3 

83°36.6 

-22°14.9 

Achernar 

335°23.5 

-57°08.1 

5 

25°30.3 

256°32.4 

19°39.2 

242°52.9 

15°57.5 

132°07.1 

-22°07.3 

98°39.3 

-22°14.9 

Hamal 

327°56.0 

23°33.1 

6 

40°32.8 

271°31.7 

19°38.5 

257°53.8 

15°57.0 

147°09.6 

-22°07.3 

113°41.9 

-22°15.0 

Polaris 

315°58.9 

89°20.4 

7 

55°35.2 

286°31.0 

19°37.8 

272°54.7 

15°56.5 

162°12.1 

-22°07.3 

128°44.5 

-22°15.0 

Akamar 

315°15.2 

-40° 13.4 

8 

70°37.7 

301°30.3 

19°37.1 

287°55.6 

15°56.0 

177° 14.7 

-22°07.3 

143°47.2 

-22°15.0 

Menkar 

314° 10.7 

4°09.9 

9 

85°40.2 

316°29.6 

19°36.4 

302°56.5 

15°55.5 

192° 17.2 

-22°07.3 

158°49.8 

-22°15.0 

Mirfak 

308°34.4 

49°55.5 

10 

100°42.6 

331°28.8 

19°35.7 

317°57.4 

15°55.0 

207° 19.8 

-22°07.3 

173°52.4 

-22°15.0 

Aldebaran 

290°44.7 

16°32.8 

11 

115°45.1 

346°28.1 

19°34.9 

332°58.3 

15°54.5 

222° 22.3 

-22°07.3 

188°55.1 

-22°15.1 

Rigel 

281°08.2 

-8° 10.8 

12 

130°47.5 

1°27.4 

19°34.2 

347°59.2 

15°54.0 

237° 24.9 

-22°07.3 

203°57.7 

-22°15.1 

Capella 

280°28.6 

46°00.8 

13 

145°50.0 

16°26.7 

19°33.5 

3°00.1 

15°53.4 

252°27.4 

-22°07.3 

219°00.3 

-22°15.1 

Bellatrix 

278°27.7 

6°22.0 

14 

160°52.5 

31°26.0 

19°32.8 

18°01.0 

15°52.9 

267°29.9 

-22°07.3 

234° 03.0 

-22°15.1 

Elnath 

278°07.6 

28°37.3 

15 

175°54.9 

46°25.2 

19°32.1 

33°01.9 

15°52.4 

282°32.5 

-22°07.3 

249°05.6 

-22°15.2 

Alnilam 

275°42.3 

-1° 11.4 

16 

190°57.4 

61°24.5 

19°31.4 

48°02.8 

15°51.9 

297°35.0 

-22°07.3 

264°08.2 

-22°15.2 

Betelgeuse 

270°57.0 

7°24.6 

17 

205°59.9 

76°23.8 

19°30.7 

63°03.7 

15°51.4 

312°37.6 

-22°07.3 

279° 10.9 

-22°15.2 

Canopus 

263°54.8 

-52°42.3 

18 

221°02.3 

91°23.1 

19°30.0 

78°04.6 

15°50.9 

327°40.1 

-22°07.3 

294° 13.5 

-22°15.2 

Sirius 

258°30.2 

-16°44.4 

19 

236°04.8 

106°22.4 

19°29.2 

93°05.5 

15°50.4 

342°42.6 

-22°07.3 

309° 16.1 

-22°15.2 

Adara 

255°09.6 

-28°59.9 

20 

251°07.3 

121°21.7 

19°28.5 

108°06.4 

15°49.9 

357°45.2 

-22°07.3 

324° 18.8 

-22°15.3 

Procyon 

244°55.6 

5°10.6 

21 

266°09.7 

136°20.9 

19°27.8 

123°07.3 

15°49.4 

12°47.7 

-22°07.3 

339°21.4 

-22°15.3 

Pollux 

243°22.9 

27°58.7 

22 

281° 12.2 

151°20.2 

19°27.1 

138°08.2 

15°48.9 

27° 50.2 

-22°07.3 

354° 24.0 

-22°15.3 

Avior 

234° 17.0 

-59°34.3 

23 

296° 14.6 

166°19.5 

19°26.4 

153°09.1 

15°48.4 

42°52.8 

-22°07.3 

9°26.7 

-22°15.3 

Suhail 

222°49.8 

-43°30.7 

Mer. 

pass.:3:18: 

v-0.7 d-0.7 

m-3.8 

v0.9 d-0.5 ml.8 

v2.5 dO.O 

m-2.3 

v2.6 d-0.0 mO.l 

Miaplacidus 

221°39.8 

-69°47.9 


Alphard 

217°52.3 

-8°44.5 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 

1 Q'3°47 1 

fii ° oq n 

0 

311°17.1 

181 u 18.8 

19 u 25.7 

168°10.0 

15 u 47.9 

57 u 55.3 

-22 u 07.3 

24 u 29.3 

-22 u 15.4 

uuDne 

i onO on it 

oi oy.u 

1 A OAO A 

1 

326° 19.6 

196°18.1 

19°24.9 

183°11.0 

15°47.4 

72°57.8 

-22°07.3 

39°31.9 

-22°15.4 

Denebola 

182 zy.b 

14 28.0 

2 

341°22.0 

211° 17.4 

19°24.2 

198°11.9 

15°46.8 

88°00.4 

-22°07.3 

54° 34.6 

-22°15.4 

Gienah 

175°48.1 

i "70One a 

-17°38.9 

3 

356° 24.5 

226° 16.7 

19°23.5 

213°12.8 

15°46.3 

103°02.9 

-22°07.3 

69°37.2 

-22°15.4 

Acrux 

1/3 05.U 

-63° 12.5 

4 

11°27.0 

241°15.9 

19°22.8 

228° 13.7 

15°45.8 

118°05.5 

-22°07.3 

84°39.8 

-22°15.5 

Gacrux 

171°56.5 

-57° 13.4 

5 

26°29.4 

256°15.2 

19°22.0 

243° 14.6 

15°45.3 

133°08.0 

-22°07.3 

99°42.5 

-22°15.5 

Alioth 

166° 17.3 

55°51.6 

6 

41°31.9 

271° 14.5 

19°21.3 

258°15.5 

15°44.8 

148° 10.5 

-22°07.3 

114°45.1 

-22°15.5 

Spica 

158°26.9 

-11°15.6 

A AO 1 A A 

7 

56°34.4 

286° 13.8 

19°20.6 

273° 16.4 

15°44.3 

163°13.1 

-22°07.3 

129°47.7 

-22°15.5 

Alcaid 

152°55.7 

40 13.4 

8 

71°36.8 

301°13.1 

19° 19.9 

288° 17.3 

15°43.8 

178° 15.6 

-22°07.3 

144° 50.4 

-22°15.5 

Hadar 

148°42.0 

1 A O O AO —7 

-60° 28.1 
ncO A“7 A 

9 

86°39.3 

316°12.4 

19° 19.1 

303° 18.2 

15°43.3 

193°18.1 

-22°07.3 

159°53.0 

-22°15.6 

Menkent 

148 02.7 

-36 27.9 

10 

101°41.8 

331°11.7 

19° 18.4 

318°19.1 

15°42.8 

208° 20.7 

-22°07.3 

174°55.6 

-22°15.6 

Arcturus 

145°51.8 

19°05.5 

11 

116°44.2 

346° 11.0 

19° 17.7 

333°20.0 

15°42.3 

223° 23.2 

-22°07.3 

189°58.3 

-22°15.6 

Rigil Kent. 

139°46.0 

-60°55.0 

12 

131°46.7 

1°10.3 

19° 16.9 

348°20.9 

15°41.7 

238° 25.7 

-22°07.3 

205°00.9 

-22°15.6 

Zubenelg. 

137°00.7 

-16°07.2 

13 

146°49.1 

16°09.5 

19° 16.2 

3°21.8 

15°41.2 

253° 28.3 

-22°07.3 

220°03.5 

-22°15.7 

Kochab 

137°20.0 

1 r\- 7 A 

74°05.0 

AC O O A A 

14 

161°51.6 

31°08.8 

19° 15.5 

18°22.7 

15°40.7 

268°30.8 

-22°07.3 

235°06.2 

-22°15.7 

Alphecca 

126 07.4 

26 39.3 

acOao a 

15 

176°54.1 

46°08.1 

19° 14.7 

33°23.6 

15°40.2 

283°33.3 

-22°07.3 

250°08.8 

-22°15.7 

Antares 

112 20.9 

-26 28.4 

16 

191°56.5 

61°07.4 

19° 14.0 

48°24.5 

15°39.7 

298°35.9 

-22°07.3 

265° 11.4 

-22°15.7 

Atria 

107°18.6 

i nno a "7 c 

-69°03.8 

1 C O A A O 

17 

206°59.0 

76°06.7 

19° 13.3 

63°25.4 

15°39.2 

313°38.4 

-22°07.3 

280° 14.1 

-22°15.7 

Sa bi k 

102 0/.5 

-15 44.8 

A “7 o A“7 A 

18 

222°01.5 

91°06.0 

19° 12.5 

78°26.3 

15°38.7 

328°40.9 

-22°07.3 

295° 16.7 

-22°15.8 

Shaula 

96° 15.9 

r\ /- O A A A 

-37 07.0 

iaOa a i 

19 

237°03.9 

106°05.3 

19° 11.8 

93°27.2 

15°38.2 

343°43.4 

-22°07.3 

310° 19.3 

-22°15.8 

Rasalhague 

96 02.3 

aaO AO O 

12 33.1 

20 

252°06.4 

121°04.6 

19° 11.0 

108°28.1 

15°37.7 

358°46.0 

-22°07.3 

325°22.0 

-22°15.8 

Eta min 

90 43.8 

51°29.5 

21 

267°08.9 

136°03.9 

19° 10.3 

123°29.0 

15°37.1 

13°48.5 

-22°07.3 

340° 24.6 

-22°15.8 

Kaus Aust. 

83°37.9 

OAO oc o 

-34°22.4 

AOO A O A 

22 

282°11.3 

151°03.2 

19°09.6 

138°29.9 

15°36.6 

28°51.0 

-22°07.3 

355°27.2 

-22°15.8 

Vega 

80 35.8 

38 48.3 

23 

297° 13.8 

166°02.5 

19°08.8 

153°30.8 

15°36.1 

43°53.6 

-22°07.3 

10°29.8 

-22°15.9 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer. 

pass.:3:14: 

v-0.7 d-0.7 

m-3.8 

v0.9 d-0.5 ml.8 

v2.5 d-0.0 

m-2.3 

v2.6 d-0.0 m0.2 

Peacock 

53°12.0 

-56°40.2 





















Deneb 

49°28.2 

45°21.1 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°57.9 

0 

312 u 16.2 

181°01.8 

19°08.1 

168 u 31.7 

15 u 35.6 

58°56.1 

-22 u 07.3 

25°32.5 

-22° 15.9 

Alnair 

27°38.0 

-46°51.8 

1 

327° 18.7 

196°01.1 

19°07.3 

183°32.7 

15°35.1 

73°58.6 

-22°07.3 

40°35.1 

-22°15.9 

Fomalhaut 

15°19.1 

-29°31.0 

2 

342°21.2 

211°00.4 

19°06.6 

198°33.6 

15°34.6 

89°01.1 

-22°07.3 

55°37.7 

-22°15.9 

Scheat 

13°49.0 

28°11.2 

3 

357° 23.6 

225°59.7 

19°05.8 

213°34.5 

15° 34.1 

104°03.7 

-22°07.3 

70° 40.4 

-22°16.0 

Markab 

13°33.9 

15°18.6 

4 

12°26.1 

240°59.0 

19°05.1 

228°35.4 

15°33.6 

119°06.2 

-22°07.3 

85°43.0 

-22°16.0 

2019/8/2 

SHA 

Mer.pass 

5 

27°28.6 

255°58.3 

19°04.3 

243°36.3 

15°33.0 

134° 08.7 

-22°07.3 

100°45.6 

-22°16.0 


231°18.1 

11:54 

6 

42°31.0 

270°57.6 

19°03.6 

258°37.2 

15°32.5 

149° 11.2 

-22°07.3 

115°48.3 

-22°16.0 

Mars 

217°30.5 

12:48 

7 

57°33.5 

285°56.9 

19°02.8 

273°38.1 

15°32.0 

164° 13.8 

-22°07.3 

130°50.9 

-22°16.0 

J u piter 

106°36 4 

20:09 

8 

72°36.0 

300°56.2 

19°02.1 

288°39.0 

15°31.5 

179° 16.3 

-22°07.3 

145°53.5 

-22°16.1 

Saturn 

lUv JU.T 

73°08.1 

22:22 

9 

87° 38.4 

315°55 5 

19°01.3 

303°39.9 

15°31.0 

194° 18.8 

-22°07.3 

160°56.1 

-22°16.1 




10 

102°40.9 

330°54.8 

19°00.6 

318°40.8 

15°30.5 

209°21.3 

-22°07.3 

175°58.8 

-22°16.1 

2019/8/3 

SHA 

Mer.pass 

11 

117°43.4 

345° 54.1 

18°59.8 

333°41.7 

15°30.0 

224° 23.9 

-22°07.3 

191°01.4 

-22°16.1 

Venus 

230°01.7 

11:55 

12 

132°45.8 

0°53.4 

18°59.1 

348°42.6 

15°29.4 

239° 26.4 

-22°07.3 

206° 04.0 

-22°16.2 

Mars 

216°52.9 

12:47 

13 

147°48.3 

15°52.7 

18°58.3 

3°43.5 

15°28.9 

254° 28.9 

-22°07.3 

221°06.7 

-22°16.2 

Jupiter 

106°38.2 

20:05 

14 

162°50.7 

30°52.0 

18°57.6 

18°44.4 

15°28.4 

269°31.4 

-22°07.3 

236°09.3 

-22°16.2 

Saturn 

73°12.2 

22:18 

15 

177°53.2 

45°51.3 

18°56.8 

33°45.3 

15°27.9 

284° 34.0 

-22°07.3 

251°11.9 

-22°16.2 

2019/8/4 

SHA 

Mer.pass 

16 

192°55.7 

60°50.6 

18°56.0 

48°46.2 

15°27.4 

299° 36.5 

-22°07.3 

266° 14.6 

-22°16.2 

Venus 

228°45.5 

11:56 

17 

207°58.1 

75°49.9 

18°55.3 

63°47.2 

15°26.9 

314°39.0 

-22°07.3 

281° 17.2 

-22°16.3 

Mars 

216°15.5 

12:45 

18 

223°00.6 

90°49.2 

18°54.5 

78°48.1 

15°26.3 

329°41.5 

-22°07.3 

296° 19.8 

-22°16.3 

Jupiter 

106°39.8 

20:01 

19 

238°03.1 

105°48.5 

18°53.8 

93°49.0 

15°25.8 

344° 44.1 

-22°07.3 

311°22.4 

-22°16.3 

Saturn 

73°16.2 

22:14 

20 

253°05.5 

120°47.8 

18°53.0 

108°49.9 

15°25.3 

359°46.6 

-22°07.3 

326°25.1 

-22°16.3 

1 Horizontal oaralax 


21 

268°08.0 

135°47.1 

18°52.2 

123°50.8 

15°24.8 

14°49.1 

-22°07.3 

341°27.7 

-22°16.4 


r 

Venus: 

0.1 

22 

283° 10.5 

150°46.4 

18°51.5 

138°51.7 

15°24.3 

29°51.6 

-22°07.3 

356°30.3 

-22°16.4 


Mars: 

0.1 

23 

298° 12.9 

165°45.7 

18°50.7 

153°52.6 

15°23.8 

44° 54.1 

-22°07.3 

11°33.0 

-22°16.4 




Mer. 

pass.:3:10: 

v-0.7 d-0.7 

m-3.8 

v0.9 d-0.5 ml.8 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 
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2019 August 02 to Aug. 04 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight I 

0 

178°25.0 

17° 53.2 

165° 18.6 

5.3 

17° 04.7 

-9.6 

61.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°25.1 

17°52.6 

179°42.9 

5.4 

16°55.1 

-9.7 

61.0 

72 







2 

208°25.1 

17°51.9 

194°07.3 

5.4 

16°45.4 

-9.8 

61.0 

70 



01:41 

22:25 



3 

223°25.1 

17°51.3 

208°31.8 

5.5 

16°35.5 

-9.9 

61.0 

68 



02:24 

21:45 



4 

238°25.2 

17°50.7 

222°56.3 

5.6 

16°25.5 

-10.0 

61.0 

66 


00:49 

02:52 

21:17 

23:12 


5 

253°25.2 

17° 50.0 

237°20.9 

5.6 

16° 15.4 

-10.1 

61.0 

64 


01:49 

03:13 

20:57 

22:19 


6 

268°25.3 

17°49.4 

251°45.6 

5.7 

16°05.2 

-10.3 

61.0 

62 


02:22 

03:30 

20:40 

21:47 


7 

283°25.3 

17°48.7 

266° 10.3 

5.8 

15°54.9 

-10.4 

61.0 

60 

00:44 

02:45 

03:45 

20:26 

21:25 

23:18 

8 

298°25.3 

17°48.1 

280°35.1 

5.8 

15°44.5 

-10.5 

61.0 

58 

01:39 

03:04 

03:57 

20:14 

21:07 

22:29 

9 

313°25.4 

17°47.5 

294°60.0 

5.9 

15°34.0 

-10.6 

61.0 

56 

02:09 

03:19 

04:07 

20:04 

20:52 

22:01 

10 

328°25.4 

17°46.8 

309°24.9 

6.0 

15°23.3 

-10.7 

61.0 

54 

02:31 

03:32 

04:16 

19:55 

20:39 

21:39 

11 

343°25.5 

17°46.2 

323°49.9 

6.0 

15°12.6 

-10.8 

61.0 

52 

02:48 

03:43 

04:24 

19:47 

20:28 

21:22 

12 

358°25.5 

17°45.5 

338° 15.0 

6.1 

15°01.8 

-10.9 

61.0 

50 

03:03 

03:53 

04:32 

19:40 

20:18 

21:08 

13 

13°25.6 

17°44.9 

352°40.1 

6.2 

14°50.8 

-11.0 

61.0 

45 

03:31 

04:14 

04:47 

19:25 

19:58 

20:40 

14 

28°25.6 

17°44.3 

7°05.3 

6.2 

14°39.8 

-11.1 

61.0 

40 

03:53 

04:30 

04:60 

19:12 

19:42 

20:19 

15 

43°25.6 

17°43.6 

21°30.6 

6.3 

14°28.6 

-11.2 

61.0 

35 

04:09 

04:43 

05:11 

19:01 

19:29 

20:02 

16 

58°25.7 

17°43.0 

35°55.9 

6.4 

14° 17.4 

-11.3 

61.0 

30 

04:23 

04:54 

05:20 

18:52 

19:18 

19:49 

17 

73°25.7 

17°42.3 

50°21.3 

6.4 

14° 06.1 

-11.4 

61.0 

20 

04:45 

05:13 

05:36 

18:36 

18:60 

19:27 

18 

88°25.8 

17°41.7 

64°46.8 

6.5 

13°54.7 

-11.5 

61.0 

10 

05:02 

05:28 

05:50 

18:22 

18:45 

19:10 

19 

103°25.8 

17°41.0 

79° 12.3 

6.6 

13°43.2 

-11.6 

61.0 

0 

05:16 

05:41 

06:03 

18:10 

18:31 

18:57 

20 

118°25.9 

17°40.4 

93°37.9 

6.7 

13°31.6 

-11.6 

61.0 

-10 

05:28 

05:54 

06:16 

17:57 

18:19 

18:44 

21 

133°25.9 

17°39.8 

108°03.6 

6.7 

13° 19.9 

-11.7 

61.0 

-20 

05:39 

06:06 

06:29 

17:44 

18:07 

18:33 

22 

148°26.0 

17°39.1 

122°29.4 

6.8 

13°08.1 

-11.8 

61.0 

-30 

05:50 

06:19 

06:44 

17:28 

17:54 

18:22 

23 

163°26.0 

17° 38.5 

136°55.2 

6.9 

12°56.3 

-11.9 

60.9 

-35 

05:56 

06:26 

06:53 

17:20 

17:46 

18:17 


SD. —15.8 

d—-0.6 

S.D.=16.6 

-40 

06:02 

06:34 

07:03 

17:10 

17:38 

18:11 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

06:08 

06:15 

06:18 

06:21 

06:24 

06:28 

06:32 

06:43 

06:54 

06:59 

07:04 

07:10 

07:16 

07:23 

07:15 

07:29 

07:36 

07:43 

07:51 

08:00 

08:11 

16:58 

16:44 

16:37 

16:30 

16:22 

16:13 

16:02 

17:30 

17:19 

17:14 

17:09 

17:04 

16:57 

16:50 

18:05 

17:58 

17:55 

17:52 

17:49 

17:45 

17:41 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

178°26.1 

193°26.1 

208°26.2 

223°26.2 

238°26.2 

17°37.8 

17°37.2 

17°36.5 

17°35.9 

17°35.2 

151°21.1 

165°47.1 

180°13.1 

194°39.2 

209°05.4 

6.9 

7.0 

7.1 

7.1 

7.2 

12°44.3 

12°32.3 

12°20.2 

12°08.1 

11°55.8 

-12.0 

-12.1 

-12.1 

-12.2 

-12.3 

60.9 

60.9 

60.9 

60.9 

60.9 









5 

253°26.3 

17° 34.6 

223°31.6 

7.3 

11°43.5 

-12.3 

60.9 








6 

268°26.3 

17°33.9 

237°58.0 

7.3 

11°31.1 

-12.4 

60.9 



Moonrise 



Moonset 


7 

283°26.4 

17°33.3 

252°24.3 

7.4 

11°18.7 

-12.5 

60.9 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

298°26.4 

17°32.6 

266°50.8 

7.5 

11°06.2 

-12.6 

60.9 

72 

02:43 

05:33 

07:53 

22:49 

22:24 

22:05 

9 

313°26.5 

17°32.0 

281°17.3 

7.6 

10°53.6 

-12.6 

60.8 

70 

03:33 

05:54 

08:02 

22:27 

22:13 

22:02 

10 

328°26.5 

17°31.3 

295°43.9 

7.6 

10°40.9 

-12.7 

60.8 

68 

04:04 

06:10 

08:09 

22:09 

22:04 

21:59 

11 

343°26.6 

17°30.7 

310°10.5 

7.7 

10°28.2 

-12.7 

60.8 

66 

04:27 

06:23 

08:15 

21:54 

21:56 

21:57 

12 

358°26.6 

17°30.0 

324°37.3 

7.8 

10° 15.5 

-12.8 

60.8 

64 

04:45 

06:33 

08:19 

21:42 

21:50 

21:55 

13 

13°26.7 

17°29.4 

339° 04.1 

7.8 

10°02.6 

-12.9 

60.8 

62 

04:59 

06:42 

08:24 

21:32 

21:44 

21:53 

14 

28°26.7 

17°28.7 

353°30.9 

7.9 

9°49.7 

-12.9 

60.8 

60 

05:12 

06:50 

08:27 

21:23 

21:39 

21:51 

15 

43°26.8 

17°28.0 

7°57.8 

8.0 

9°36.8 

-13.0 

60.8 

58 

05:22 

06:57 

08:30 

21:16 

21:34 

21:50 

16 

58°26.8 

17°27.4 

22°24.8 

8.0 

9°23.8 

-13.0 

60.7 

56 

05:31 

07:03 

08:33 

21:09 

21:30 

21:49 

17 

73°26.9 

17°26.7 

36°51.9 

8.1 

9°10.8 

-13.1 

60.7 

54 

05:40 

07:08 

08:36 

21:03 

21:27 

21:48 

18 

88°26.9 

17° 26.1 

51° 19.0 

8.1 

8°57.7 

-13.1 

60.7 

52 

05:47 

07:13 

08:38 

20:57 

21:24 

21:47 

19 

103°27.0 

17°25.4 

65°46.2 

8.2 

8°44.5 

-13.2 

60.7 

50 

05:53 

07:17 

08:40 

20:52 

21:21 

21:46 

20 

118°27.0 

17°24.8 

80° 13.4 

8.3 

8°31.3 

-13.2 

60.7 

45 

06:07 

07:27 

08:45 

20:41 

21:14 

21:44 

21 

133°27.1 

17°24.1 

94°40.7 

8.3 

8°18.1 

-13.3 

60.7 

40 

06:19 

07:34 

08:49 

20:32 

21:09 

21:42 

22 

148°27.1 

17° 23.5 

109°08.1 

8.4 

8°04.8 

-13.3 

60.6 

35 

06:29 

07:41 

08:52 

20:24 

21:04 

21:41 

23 

163°27.2 

17° 22.8 

123°35.5 

8.5 

7°51.5 

-13.3 

60.6 

30 

06:37 

07:47 

08:55 

20:17 

20:60 

21:39 


SD. —15.8 

d—-0.6 

S.D.=16.6 

20 

06:52 

07:57 

08:60 

20:05 

20:53 

21:37 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

07:05 

07:17 

07:29 

07:41 

07:56 

08:04 

08:14 

08:25 

08:38 

08:44 

08:51 

08:59 

09:08 

09:17 

08:06 

08:14 

08:22 

08:31 

08:41 

08:46 

08:53 

09:00 

09:09 

09:13 

09:18 

09:23 

09:28 

09:35 

09:04 

09:08 

09:12 

09:17 

09:21 

09:24 

09:28 

09:31 

09:36 

09:38 

09:40 

09:42 

09:45 

09:48 

19:54 

19:44 

19:34 

19:23 

19:10 

19:03 

18:55 

18:45 

18:33 

18:27 

18:21 

18:14 

18:06 

17:58 

20:46 

20:40 

20:34 

20:27 

20:19 

20:15 

20:10 

20:04 

19:57 

19:53 

19:50 

19:46 

19:41 

19:36 

21:35 

21:33 

21:31 

21:29 

21:26 

21:25 

21:23 

21:21 

21:19 

21:18 

21:17 

21:15 

21:14 

21:12 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

178 u 27.3 
193°27.3 
208° 27.4 
223° 27.4 
238°27.5 
253°27.5 
268°27.6 
283°27.6 
298° 27.7 
313°27.7 
328°27.8 
343° 27.9 

17 u 22.1 
17° 21.5 
17° 20.8 
17°20.2 
17° 19.5 
17° 18.8 
17° 18.2 
17° 17.5 
17° 16.9 
17° 16.2 
17° 15.5 
17° 14.9 

138 u 03.0 
152°30.6 
166°58.2 
181°25.9 
195°53.6 
210°21.4 
224°49.2 
239° 17.1 
253°45.1 
268°13.1 
282°41.2 
297°09.3 

8.5 

8.6 
8.6 

8.7 

8.8 
8.8 
8.9 
8.9 
9.0 
9.0 

9.1 

9.2 

7 ,J 38.2 

7°24.8 

7°11.3 

6°57.9 

6°44.4 

6°30.9 

6°17.3 

6°03.7 

5°50.1 

5°36.5 

5°22.8 

5°09.1 

-13.4 

-13.4 

-13.4 

-13.5 

-13.5 

-13.5 

-13.6 

-13.6 

-13.6 

-13.6 

-13.7 

-13.7 

60.6 

60.6 

60.6 

60.5 

60.5 

60.5 

60.5 

60.5 

60.4 

60.4 

60.4 

60.4 








12 

358°27.9 

17° 14.2 

311°37.5 

9.2 

4°55.4 

-13.7 

60.3 








13 

13°28.0 

17° 13.5 

326°05.7 

9.3 

4° 41.7 

-13.7 

60.3 



Sun 



Moon 


14 

28°28.0 

17° 12.9 

340° 34.0 

9.3 

4°28.0 

-13.7 

60.3 

Day 

Eqn. 

ot 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

43°28.1 

17° 12.2 

355°02.4 

9.4 

4° 14.3 

-13.8 

60.3 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°28.1 

17° 11.5 

9°30.7 

9.4 

4°00.5 

-13.8 

60.3 

2 

06:20 

06:18 

12:06 

13:30 

01:01 

1(3%) 

17 

73°28.2 

17° 10.9 

23°59.2 

9.5 

3°46.7 

-13.8 

60.2 

3 

06:16 

06:13 

12:06 

14:26 

01:59 

2(8%) 

18 

88°28.3 

17° 10.2 

38°27.7 

9.5 

3°32.9 

-13.8 

60.2 

4 

06:11 

06:08 

12:06 

15:20 

02:54 

3(16%) 

19 

103°28.3 

17° 09.5 

52°56.2 

9.6 

3°19.2 

-13.8 

60.2 








20 

118°28.4 

17°08.9 

67°24.8 

9.6 

3°05.4 

-13.8 

60.1 








21 

133°28.4 

17°08.2 

81°53.4 

9.6 

2°51.6 

-13.8 

60.1 








22 

148°28.5 

17°07.5 

96°22.1 

9.7 

2°37.8 

-13.8 

60.1 








23 

163°28.5 

17° 06.9 

110°50.8 

9.7 

2°24.0 

-13.8 

60.1 









SD.—15.8 

d=-0.7 

S.D.=16.5 
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August 05, 06 ,07 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter Saturn Stars 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

313°15.4 

180°45.0 

18°49.9 

168°53.5 

15°23.3 

59°56.7 

-22°07.3 

26°35.6 

-22°16.4 

Alpheratz 

357°38.9 

29°11.8 

1 

328°17.9 

195°44.4 

18°49.2 

183°54.4 

15°22.7 

74°59.2 

-22°07.3 

41°38.2 

-22°16.4 

Ankaa 

353°11.3 

-42°11.8 

2 

343°20.3 

210°43.7 

18°48.4 

198°55.3 

15°22.2 

90°01.7 

-22°07.3 

56°40.8 

-22°16.5 

Schedar 

349°35.4 

56°38.4 

3 

358°22.8 

225°43.0 

18°47.6 

213°56.2 

15°21.7 

105°04.2 

-22°07.3 

71°43.5 

-22°16.5 

Diphda 

348°51.4 

-17°52.7 

4 

13°25.2 

240°42.3 

18°46.9 

228°57.1 

15°21.2 

120°06.7 

-22°07.3 

86°46.1 

-22°16.5 

Achernar 

335°23.4 

-57°08.1 

5 

28°27.7 

255°41.6 

18°46.1 

243°58.1 

15°20.7 

135°09.3 

-22°07.3 

101°48.7 

-22°16.5 

Hamal 

327°56.0 

23°33.1 

6 

43°30.2 

270°40.9 

18°45.3 

258°59.0 

15°20.1 

150°11.8 

-22°07.3 

116°51.4 

-22°16.5 

Polaris 

315°57.5 

89°20.4 

7 

58°32.6 

285°40.2 

18°44.5 

273°59.9 

15° 19.6 

165°14.3 

-22°07.3 

131°54.0 

-22°16.6 

Akamar 

315°15.1 

-40° 13.4 

8 

73°35.1 

300°39.5 

18°43.8 

289°00.8 

15° 19.1 

180°16.8 

-22°07.3 

146°56.6 

-22°16.6 

Menkar 

314° 10.7 

4°09.9 

9 

88°37.6 

315°38.8 

18°43.0 

304°01.7 

15° 18.6 

195°19.3 

-22°07.3 

161°59.2 

-22°16.6 

Mirfak 

308°34.4 

49°55.5 

10 

103°40.0 

330°38.1 

18°42.2 

319°02.6 

15° 18.1 

210°21.8 

-22°07.3 

177°01.9 

-22°16.6 

Aldebaran 

290°44.7 

16°32.8 

11 

118°42.5 

345°37.5 

18°41.4 

334°03.5 

15° 17.6 

225°24.4 

-22°07.3 

192°04.5 

-22°16.7 

Rigel 

281°08.2 

-8° 10.8 

12 

133°45.0 

0°36.8 

18°40.7 

349°04.4 

15° 17.0 

240°26.9 

-22°07.3 

207°07.1 

-22°16.7 

Capella 

280°28.5 

46°00.8 

13 

148°47.4 

15°36.1 

18°39.9 

4°05.3 

15° 16.5 

255°29.4 

-22°07.3 

222°09.7 

-22°16.7 

Bellatrix 

278°27.7 

6°22.0 

14 

163°49.9 

30°35.4 

18°39.1 

19°06.2 

15° 16.0 

270°31.9 

-22°07.3 

237° 12.4 

-22°16.7 

Elnath 

278°07.5 

28°37.3 

15 

178°52.3 

45°34.7 

18°38.3 

34°07.2 

15° 15.5 

285°34.4 

-22°07.3 

252°15.0 

-22°16.7 

Alnilam 

275°42.3 

-1° 11.4 

16 

193°54.8 

60°34.0 

18°37.6 

49°08.1 

15° 15.0 

300°36.9 

-22°07.4 

267° 17.6 

-22°16.8 

Betelgeuse 

270°57.0 

7°24.6 

17 

208°57.3 

75°33.3 

18°36.8 

64°09.0 

15° 14.4 

315°39.4 

-22°07.4 

282°20.2 

-22°16.8 

Canopus 

263°54.7 

-52°42.3 

18 

223°59.7 

90°32.7 

18°36.0 

79°09.9 

15° 13.9 

330°42.0 

-22°07.4 

297°22.9 

-22°16.8 

Sirius 

258°30.2 

-16°44.4 

19 

239°02.2 

105°32.0 

18°35.2 

94° 10.8 

15° 13.4 

345°44.5 

-22°07.4 

312°25.5 

-22°16.8 

Adara 

255°09.6 

-28°59.9 

20 

254°04.7 

120°31.3 

18°34.4 

109°11.7 

15° 12.9 

0°47.0 

-22°07.4 

327°28.1 

-22°16.8 

Procyon 

244°55.6 

5°10.6 

21 

269°07.1 

135°30.6 

18°33.6 

124° 12.6 

15° 12.4 

15°49.5 

-22°07.4 

342° 30.8 

-22°16.9 

Pollux 

243°22.9 

27°58.7 

22 

284°09.6 

150°29.9 

18°32.8 

139° 13.5 

15° 11.8 

30°52.0 

-22°07.4 

357°33.4 

-22°16.9 

Avior 

234° 17.0 

-59°34.3 

23 

299°12.1 

165°29.2 

18°32.1 

154° 14.4 

15°11.3 

45°54.5 

-22°07.4 

12°36.0 

-22°16.9 

Suhail 

222°49.8 

-43°30.6 

Mer.pass.:3:06: 

v-0.7 d-0.8 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Miaplacidus 

221°39.8 

-69°47.8 


Alphard 

217°52.3 

-8°44.5 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 

1 Q'3°47 1 

fii ° oq n 

0 

314 u 14.5 

180 u 28.6 

18 u 31.3 

169 u 15.4 

15 u 10.8 

60 u 57.0 

-22 u 07.4 

27 u 38.6 

-22 u 16.9 

uuDne 

i onO on it 

oi oy.u 

i a ono n 

1 

329°17.0 

195°27.9 

18°30.5 

184° 16.3 

15° 10.3 

75°59.5 

-22°07.4 

42°41.3 

-22°17.0 

Denebola 

182 2y.b 

14 28.0 

2 

344° 19.5 

210°27.2 

18°29.7 

199° 17.2 

15°09.8 

91°02.1 

-22°07.4 

57°43.9 

-22°17.0 

Gienah 

175°48.2 

i "70 One i 

-17°38.9 

3 

359°21.9 

225°26.5 

18°28.9 

214°18.1 

15°09.2 

106°04.6 

-22°07.4 

72°46.5 

-22°17.0 

Acrux 

1/3 05.1 

-63° 12.5 

4 

14°24.4 

240°25.8 

18°28.1 

229° 19.0 

15°08.7 

121°07.1 

-22°07.4 

87°49.1 

-22°17.0 

Gacrux 

171°56.6 

-57° 13.4 

5 

29°26.8 

255°25.2 

18°27.3 

244° 19.9 

15°08.2 

136°09.6 

-22°07.4 

102°51.8 

-22°17.0 

Alioth 

166° 17.3 

55°51.6 

6 

44°29.3 

270° 24.5 

18°26.5 

259°20.8 

15°07.7 

151°12.1 

-22°07.4 

117°54.4 

-22°17.1 

Spica 

158°26.9 

-11°15.6 

/inOlO A 

7 

59°31.8 

285°23.8 

18°25.7 

274°21.7 

15°07.1 

166° 14.6 

-22°07.4 

132°57.0 

-22°17.1 

Alcaid 

152°55.7 

40 13.4 

8 

74°34.2 

300°23.1 

18°24.9 

289°22.6 

15°06.6 

181°17.1 

-22°07.4 

147°59.6 

-22°17.1 

Hadar 

148°42.0 

i a o O no “7 

-60° 28.1 
nr O n-7 A 

9 

89°36.7 

315°22.5 

18°24.1 

304°23.6 

15°06.1 

196°19.6 

-22°07.4 

163°02.3 

-22°17.1 

Menkent 

148 02.7 

-36 27.9 

10 

104°39.2 

330°21.8 

18°23.3 

319°24.5 

15°05.6 

211°22.1 

-22°07.4 

178°04.9 

-22°17.1 

Arcturus 

145°51.8 

19°05.5 

11 

119°41.6 

345°21.1 

18°22.5 

334°25.4 

15°05.1 

226°24.6 

-22°07.4 

193°07.5 

-22°17.2 

Rigil Kent. 

139°46.0 

-60°55.0 

12 

134°44.1 

0°20.4 

18°21.7 

349°26.3 

15°04.5 

241°27.1 

-22°07.4 

208° 10.1 

-22°17.2 

Zubenelg. 

137°00.8 

-16°07.2 

13 

149°46.6 

15° 19.8 

18°20.9 

4°27.2 

15°04.0 

256°29.7 

-22°07.4 

223° 12.8 

-22°17.2 

Kochab 

137°20.0 

1 rv-7 A 

74°05.0 

nc O on n 

14 

164°49.0 

30° 19.1 

18°20.1 

19°28.1 

15°03.5 

271°32.2 

-22°07.4 

238° 15.4 

-22°17.2 

Alphecca 

126 07.4 

nnO on n 

26 39.3 

ncOno a 

15 

179°51.5 

45° 18.4 

18°19.3 

34°29.0 

15°03.0 

286°34.7 

-22°07.4 

253° 18.0 

-22°17.2 

Antares 

112 20.9 

-26 28.4 

16 

194°53.9 

60° 17.7 

18°18.5 

49°30.0 

15°02.4 

301°37.2 

-22°07.4 

268°20.6 

-22°17.3 

Atria 

107°18.6 

1 no O r\- 7 r- 

-69°03.8 

1 C O A A O 

17 

209°56.4 

75° 17.1 

18° 17.7 

64°30.9 

15°01.9 

316°39.7 

-22°07.4 

283°23.3 

-22°17.3 

Sa bi k 

102 0/.5 

-15 44.8 

o “7 o n-7 A 

18 

224°58.9 

90° 16.4 

18°16.9 

79°31.8 

15°01.4 

331°42.2 

-22°07.4 

298°25.9 

-22°17.3 

Shaula 

96° 15.9 

r\ o no o 

-37 07.0 

mO on i 

19 

240°01.3 

105° 15.7 

18°16.1 

94°32.7 

15°00.9 

346°44.7 

-22°07.4 

313°28.5 

-22°17.3 

Rasalhague 

96 02.3 

nnO ao o 

12 33.1 

20 

255°03.8 

120° 15.0 

18°15.3 

109°33.6 

15°00.3 

1°47.2 

-22°07.4 

328°31.1 

-22°17.4 

Eta min 

90 43.8 

51°29.5 

21 

270°06.3 

135° 14.4 

18° 14.5 

124°34.5 

14° 59.8 

16°49.7 

-22°07.4 

343°33.7 

-22° 17.4 

Kaus Aust. 

83°37.9 

ono oc o 

-34°22.4 

ooO AO O 

22 

285°08.7 

150° 13.7 

18°13.7 

139°35.4 

14° 59.3 

31°52.2 

-22°07.4 

358°36.4 

-22°17.4 

Vega 

80 35.8 

38 48.3 

23 

300°11.2 

165° 13.0 

18°12.9 

154°36.3 

14° 58.8 

46°54.7 

-22°07.5 

13°39.0 

-22°17.4 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer.pass.:3:02: 

< 

o 

Q. 

O 

CO 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Peacock 

53°12.0 

-56°40.2 





















Deneb 

49°28.2 

45°21.1 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

315°13.7 

180°12.4 

18 u 12.1 

169 u 37.3 

14 u 58.2 

61 u 57.2 

-22 u 07.5 

28 u 41.6 

-22 u 17.4 

Alnair 

27°38.0 

-46°51.8 

1 

330°16.1 

195°11.7 

18°11.3 

184°38.2 

14°57.7 

76°59.7 

-22°07.5 

43°44.2 

-22°17.5 

Fomalhaut 

15°19.1 

-29°31.0 

2 

345° 18.6 

210°11.0 

18°10.5 

199°39.1 

14°57.2 

92°02.2 

-22°07.5 

58°46.9 

-22°17.5 

Scheat 

13°49.0 

28°11.3 

3 

0°21.1 

225° 10.4 

18°09.7 

214°40.0 

14° 56.7 

107°04.7 

-22°07.5 

73°49.5 

-22°17.5 

Markab 

13°33.9 

15°18.6 

4 

15°23.5 

240°09.7 

18°08.8 

229°40.9 

14°56.1 

122°07.2 

-22°07.5 

88°52.1 

-22°17.5 

2019/8/5 

SHA 

Mer.pass 

5 

30°26.0 

255°09.0 

18°08.0 

244°41.8 

14°55.6 

137°09.7 

-22°07.5 

103°54.7 

-22°17.5 


227°29.7 

11:58 

6 

45°28.4 

270°08.4 

18°07.2 

259°42.8 

14°55.1 

152°12.2 

-22°07.5 

118°57.4 

-22°17.6 

Mars 

215°38.1 

12:44 

7 

60°30.9 

285°07.7 

18°06.4 

274°43.7 

14° 54.6 

167° 14.7 

-22°07.5 

133°60.0 

-22°17.6 

J u piter 

106°41.3 

19:57 

8 

75°33.4 

300°07.0 

18°05.6 

289°44.6 

14° 54.0 

182°17.2 

-22°07.5 

149°02.6 

-22°17.6 

Saturn 

73°20.2 

22:10 

9 

90°35.8 

315°06.4 

18°04.8 

304°45.5 

14°53.5 

197°19.7 

-22°07.5 

164°05.2 

-22°17.6 




10 

105°38.3 

330°05.7 

18°03.9 

319°46.4 

14°53.0 

212°22.2 

-22°07.5 

179°07.8 

-22°17.6 

2019/8/6 

SHA 

Mer.pass 

11 

120°40.8 

345°05.0 

18°03.1 

334°47.3 

14° 52.5 

227°24.7 

-22°07.5 

194° 10.5 

-22°17.7 

Venus 

226° 14.0 

11:59 

12 

135°43.2 

0°04.4 

18°02.3 

349°48.2 

14°51.9 

242°27.2 

-22°07.5 

209° 13.1 

-22°17.7 

Mars 

215°00.8 

12:42 

13 

150°45.7 

15°03.7 

18°01.5 

4°49.2 

14°51.4 

257°29.7 

-22°07.5 

224° 15.7 

-22° 17.7 

Jupiter 

106°42.5 

19:53 

14 

165°48.2 

30°03.0 

18°00.7 

19°50.1 

14° 50.9 

272°32.2 

-22°07.5 

239° 18.3 

-22°17.7 

Saturn 

73° 24.1 

22:06 

15 

180°50.6 

45°02.4 

17°59.8 

34°51.0 

14° 50.4 

287°34.7 

-22°07.5 

254°21.0 

-22°17.8 

2019/8/7 

SHA 

Mer.pass 

16 

195°53.1 

60°01.7 

17°59.0 

49°51.9 

14°49.8 

302°37.2 

-22°07.5 

269°23.6 

-22°17.8 

Venus 

224°58.7 

11:60 

17 

210°55.6 

75°01.0 

17°58.2 

64°52.8 

14°49.3 

317°39.7 

-22°07.5 

284°26.2 

-22°17.8 

Mars 

214°23.6 

12:41 

18 

225°58.0 

90°00.4 

17°57.4 

79°53.7 

14°48.8 

332°42.2 

-22°07.5 

299°28.8 

-22°17.8 

Jupiter 

106°43.5 

19:49 

19 

241°00.5 

104°59.7 

17°56.5 

94° 54.7 

14°48.2 

347°44.7 

-22°07.5 

314°31.4 

-22°17.8 

Saturn 

73°28.0 

22:01 

20 

256°02.9 

119°59.1 

17°55.7 

109°55.6 

14°47.7 

2°47.2 

-22°07.5 

329°34.1 

-22°17.9 

1 Horizontal naralax 


21 

271°05.4 

134°58.4 

17°54.9 

124°56.5 

14°47.2 

17°49.7 

-22°07.5 

344° 36.7 

-22°17.9 


r 

Venus; 

0.1 

22 

286°07.9 

149°57.7 

17°54.0 

139°57.4 

14°46.7 

32°52.2 

-22°07.5 

359°39.3 

-22°17.9 


Mars: 

0.1 

23 

301°10.3 

164°57.1 

17°53.2 

154°58.3 

14°46.1 

47°54.7 

-22°07.6 

14°41.9 

-22°17.9 




Mer.pass.:2:58: 

v-0.7 d-0.8 

m-3.8 

v0.9 d-0.5 ml.8 | 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 
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2019 August 05 to Aug. 07 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178 u 28.6 

17° 06.2 

125 u 19.5 

9.8 

2 U 10.1 

-13.8 

60.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°28.7 

17° 05.5 

139°48.3 

9.8 

1°56.3 

-13.8 

60.0 

72 

— 


00:53 

23:05 

— 


2 

208°28.7 

17° 04.8 

154° 17.2 

9.9 

1°42.5 

-13.8 

60.0 

70 

— 


02:02 

22:04 


— 

3 

223°28.8 

17° 04.2 

168°46.0 

9.9 

1°28.7 

-13.8 

60.0 

68 

— 


02:38 

21:30 

— 

— 

4 

238°28.8 

17° 03.5 

183°15.0 

9.9 

1° 14.9 

-13.8 

59.9 

66 

— 

01:21 

03:03 

21:06 

22:44 

— 

5 

253°28.9 

17° 02.8 

197°43.9 

10.0 

1 ° 01.1 

-13.8 

59.9 

64 

— 

02:05 

03:23 

20:47 

22:03 

— 

6 

268°29.0 

17° 02.1 

212°12.9 

10.0 

0°47.4 

-13.8 

59.9 

62 

— 

02:33 

03:39 

20:31 

21:36 

— 

7 

283°29.0 

17°01.5 

226°42.0 

10.1 

0°33.6 

-13.8 

59.9 

60 

01:13 

02:55 

03:52 

20:18 

21:15 

22:52 

8 

298°29.1 

17° 00.8 

241°11.0 

10.1 

0° 19.8 

-13.8 

59.8 

58 

01:53 

03:12 

04:03 

20:07 

20:58 

22:15 

9 

313°29.1 

17° 00.1 

255°40.1 

10.1 

0°06.1 

-13.7 

59.8 

56 

02:19 

03:26 

04:13 

19:58 

20:44 

21:50 

10 

328°29.2 

16°59.5 

270°09.3 

10.2 

-0°07.7 

-13.7 

59.8 

54 

02:39 

03:38 

04:21 

19:49 

20:32 

21:31 

11 

343° 29.3 

16°58.8 

284°38.5 

10.2 

-0°21.4 

-13.7 

59.7 

52 

02:55 

03:49 

04:29 

19:42 

20:22 

21:15 

12 

358°29.3 

16°58.1 

299° 07.7 

10.2 

-0°35.1 

-13.7 

59.7 

50 

03:09 

03:58 

04:36 

19:35 

20:13 

21:01 

13 

13°29.4 

16°57.4 

313°36.9 

10.3 

-0°48.8 

-13.7 

59.7 

45 

03:36 

04:17 

04:51 

19:20 

19:53 

20:35 

14 

28°29.5 

16°56.7 

328°06.2 

10.3 

-1°02.4 

-13.7 

59.6 

40 

03:56 

04:33 

05:03 

19:09 

19:38 

20:15 

15 

43°29.5 

16°56.1 

342° 35.5 

10.3 

- 1 ° 16.1 

-13.6 

59.6 

35 

04:12 

04:45 

05:13 

18:58 

19:26 

19:59 

16 

58°29.6 

16°55.4 

357°04.8 

10.3 

-1°29.7 

-13.6 

59.6 

30 

04:25 

04:56 

05:22 

18:50 

19:15 

19:46 

17 

73°29.7 

16° 54.7 

11°34.2 

10.4 

-1°43.3 

-13.6 

59.6 

20 

04:46 

05:14 

05:37 

18:35 

18:58 

19:25 

18 

88°29.7 

16° 54.0 

26°03.6 

10.4 

-1°56.9 

-13.6 

59.5 

10 

05:02 

05:28 

05:50 

18:21 

18:44 

19:09 

19 

103°29.8 

16°53.4 

40°33.0 

10.4 

-2° 10.5 

-13.5 

59.5 

0 

05:16 

05:41 

06:03 

18:09 

18:31 

18:56 

20 

118°29.8 

16°52.7 

55°02.4 

10.5 

-2°24.0 

-13.5 

59.5 

-10 

05:27 

05:53 

06:15 

17:57 

18:19 

18:45 

21 

133°29.9 

16°52.0 

69°31.9 

10.5 

-2°37.5 

-13.5 

59.4 

-20 

05:38 

06:04 

06:27 

17:45 

18:08 

18:34 

22 

148°30.0 

16°51.3 

84°01.4 

10.5 

-2°51.0 

-13.5 

59.4 

-30 

05:48 

06:17 

06:42 

17:30 

17:55 

18:24 

23 

163°30.0 

16°50.6 

98° 30.9 

10.5 

-3° 04.4 

-13.4 

59.4 

-35 

05:54 

06:24 

06:50 

17:22 

17:48 

18:19 


SD. —15.8 

Q_ 

II 

O 

S.D. —16.4 

-40 

05:59 

06:31 

06:60 

17:12 

17:41 

18:13 


-45 

06:05 

06:40 

07:11 

17:01 

17:33 

18:08 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

06:11 

06:50 

07:24 

16:48 

17:23 

18:02 












07-^1 

1 

17-10 

1 7-RQ 

0 

178°30.1 

16° 49.9 

113°00.4 

10.5 

-3°17.8 

-13.4 

59.3 

-0^ 

uo. 

UO.D^t 

Ui .ji 

lO.^tZ 

i /. ±y 

± i .oy 

1 

193°30.2 

16° 49.3 

127°30.0 

10.6 

-3°31.2 

-13.4 

59.3 

-54 

06:16 

06:59 

07:37 

16:35 

17:14 

17:56 

2 

208°30.2 

16° 48.6 

141°59.6 

10.6 

-3° 44.5 

-13.3 

59.3 

-56 

06:19 

07:04 

07:45 

16:28 

17:08 

17:53 

3 

223°30.3 

16° 47.9 

156°29.2 

10.6 

-3°57.8 

-13.3 

59.2 

-58 

06:23 

07:10 

07:54 

16:19 

17:03 

17:50 

4 

238°30.4 

16° 47.2 

170°58.8 

10.6 

-4° 11.1 

-13.3 

59.2 

-60 

06:26 

07:17 

08:04 

16:09 

16:56 

17:47 

5 

253°30.4 

16° 46.5 

185°28.4 

10.6 

-4°24.3 

-13.2 

59.2 








6 

268°30.5 

16° 45.8 

199°58.1 

10.7 

-4°37.5 

-13.2 

59.2 



Moonrise 



Moonset 


7 

283°30.6 

16° 45.2 

214°27.7 

10.7 

-4°50.7 

-13.1 

59.1 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

298°30.6 

16° 44.5 

228°57.4 

10.7 

-5°03.8 

-13.1 

59.1 

72 

10:03 

12:10 

14:19 

21:47 

21:28 

21:04 

9 

313°30.7 

16° 43.8 

243° 27.1 

10.7 

-5° 16.9 

-13.1 

59.1 

70 

10:03 

12:00 

13:58 

21:51 

21:39 

21:26 

10 

328°30.8 

16° 43.1 

257°56.8 

10.7 

-5°29.9 

-13.0 

59.0 

68 

10:02 

11:53 

13:43 

21:54 

21:49 

21:44 

11 

343° 30.9 

16° 42.4 

272°26.6 

10.7 

-5°42.9 

-13.0 

59.0 

66 

10:02 

11:47 

13:30 

21:57 

21:57 

21:58 

12 

358°30.9 

16° 41.7 

286°56.3 

10.7 

-5°55.8 

-12.9 

59.0 

64 

10:02 

11:42 

13:19 

21:59 

22:04 

22:09 

13 

13°31.0 

16° 41.0 

301°26.1 

10.8 

-6°08.7 

-12.9 

58.9 

62 

10:02 

11:37 

13:10 

22:01 

22:10 

22:19 

14 

28°31.1 

16° 40.4 

315°55.8 

10.8 

- 6 ° 21.6 

- 12.8 

58.9 

60 

10:02 

11:33 

13:03 

22:03 

22:15 

22:28 

15 

43°31.1 

16°39.7 

330°25.6 

10.8 

-6°34.4 

- 12.8 

58.9 

58 

10:01 

11:30 

12:56 

22:05 

22:19 

22:36 

16 

58°31.2 

16°39.0 

344° 55.4 

10.8 

- 6 ° 47.1 

-12.7 

58.8 

56 

10:01 

11:27 

12:50 

22:06 

22:23 

22:42 

17 

73°31.3 

16°38.3 

359°25.2 

10.8 

-6°59.8 

-12.7 

58.8 

54 

10:01 

11:24 

12:45 

22:07 

22:27 

22:48 

18 

88°31.3 

16°37.6 

13°55.0 

10.8 

-7°12.4 

- 12.6 

58.8 

52 

10:01 

11:22 

12:40 

22:08 

22:30 

22:54 

19 

103°31.4 

16°36.9 

28°24.8 

10.8 

-7° 25.0 

- 12.6 

58.7 

50 

10:01 

11:20 

12:36 

22:10 

22:33 

22:59 

20 

118°31.5 

16°36.2 

42°54.6 

10.8 

-7°37.6 

-12.5 

58.7 

45 

10:01 

11:15 

12:27 

22:12 

22:40 

23:09 

21 

133°31.6 

16°35.5 

57°24.4 

10.8 

-7° 50.0 

-12.5 

58.7 

40 

10:01 

11:11 

12:19 

22:14 

22:45 

23:18 

22 

148°31.6 

16°34.8 

71°54.2 

10.8 

-8°02.5 

-12.4 

58.6 

35 

10:01 

11:07 

12:13 

22:16 

22:50 

23:26 

23 

163°31.7 

16°34.1 

86°24.0 

10.8 

-8°14.8 

-12.3 

58.6 

30 

10:00 

11:04 

12:07 

22:17 

22:54 

23:33 


SD. —15.8 

Q_ 

II 

o 

S.D. —16.2 

20 

10:00 

10:59 

11:57 

22:20 

23:02 

23:44 


10 

10:00 

10:55 

11:48 

22:22 

23:08 

23:55 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

10:00 

10:51 

11:40 

22:24 

23:14 

-:_ 









-10 

09-60 

10:46 

11:33 

22:26 

23:20 


0 

178 u 31.8 

16 u 33.4 

100 u 53.9 

10.8 

-8 U 27.1 

-12.3 

58.6 

-20 

09:60 

10:42 

11:24 

22:29 

23:27 


1 

193°31.8 

16°32.8 

115°23.7 

10.8 

-8°39.4 

- 12.2 

58.5 








2 

208°31.9 

16°32.1 

129°53.5 

10.8 

-8°51.6 

- 12.2 

58.5 

-30 

09:60 

10:37 

11:15 

22:31 

23:34 

— : — 

3 

223°32.0 

16°31.4 

144°23.4 

10.8 

-9°03.7 

- 12.1 

58.5 

-35 

09:60 

10:34 

11:09 

22:33 

OO.O/i 

23:39 

— - — 

4 

238°32.1 

16°30.7 

158°53.2 

10.8 

-9°15.8 

- 12.0 

58.4 

-40 

-45 

09:60 

09:60 

10:31 

10:27 

11:03 

10:56 

ZZ.O 4 

22:36 

23:44 

23:49 


5 

253°32.1 

16°30.0 

173°23.0 

10.8 

-9°27.8 

- 12.0 

58.4 

-50 

09:60 

10:23 

10:47 

22:39 

23:56 


6 

268°32.2 

16°29.3 

187°52.9 

10.8 

-9°39.7 

-11.9 

58.4 








7 

283°32.3 

16°28.6 

202°22.7 

10.8 

-9°51.6 

- 11.8 

58.3 

-52 

09:60 

10:21 

10:44 

22:40 

23:59 

— : — 

8 

298°32.4 

16°27.9 

216°52.5 

10.8 

-10°03.4 

- 11.8 

58.3 

-54 

re 

09:60 

10:19 

1 n. 1 7 

10:39 
i h-or 

22:41 

OO-ZI o 


00:03 

9 

313°32.4 

16°27.2 

231°22.4 

10.8 

-10°15.2 

-11.7 

58.3 

-DO 

-58 

uy.ou 

09:60 

±U. 1 1 

10:14 

lU.OD 

10:29 

ZZ.4Z 

22:44 


UU.U/ 

00:11 

10 

328°32.5 

16°26.5 

245°52.2 

10.8 

-10°26.8 

- 11.6 

58.2 








11 

343° 32.6 

16°25.8 

260°22.0 

10.8 

-10°38.4 

- 11.6 

58.2 

-60 

09:60 

10:11 

10:23 

22:45 


00:16 

12 

358°32.7 

16°25.1 

274°51.8 

10.8 

-10°50.0 

-11.5 

58.2 








13 

13°32.7 

16°24.4 

289°21.7 

10.8 

-11°01.4 

-11.4 

58.1 



Sun 



Moon 


14 

28°32.8 

16°23.7 

303°51.5 

10.8 

- 11 ° 12.8 

-11.4 

58.1 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

43°32.9 

16°23.0 

318°21.3 

10.8 

-11°24.2 

-11.3 

58.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°33.0 

16°22.3 

332°51.1 

10.8 

-11°35.4 

- 11.2 

58.0 

5 

06:06 

06:03 

12:06 

16:12 

03:46 

4(26%) 

17 

73°33.0 

16°21.6 

347°20.9 

10.8 

-11°46.6 

- 11.1 

58.0 

6 

06:00 

05:56 

12:05 

17:02 

04:37 

5(37%) 

18 

88°33.1 

16°20.9 

1°50.6 

10.8 

-11°57.7 

- 11.1 

58.0 

7 

05:53 

05:49 

12:05 

17:52 

05:27 

6(48%) 

19 

103°33.2 

16°20.2 

16°20.4 

10.8 

-12°08.7 

- 11.0 

57.9 








20 

118°33.3 

16° 19.5 

30°50.2 

10.8 

-12° 19.7 

-10.9 

57.9 








21 

133°33.3 

16° 18.8 

45° 19.9 

10.8 

-12°30.5 

- 10.8 

57.9 








22 

148°33.4 

16°18.1 

59°49.7 

10.7 

-12°41.3 

- 10.8 

57.8 








23 

163°33.5 

16° 17.4 

74° 19.4 

10.7 

-12°52.1 

-10.7 

57.8 









SD. —15.8 

Q_ 

II 

O 

S.D. —16.0 
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August 08, 09 ,10 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

316° 12.8 

179°56.4 

17°52.4 

169°59.2 

14°45.6 

62°57.2 

-22°07.6 

29°44.5 

-22°17.9 

Alpheratz 

357°38.9 

29°11.8 

1 

331° 15.3 

194°55.8 

17°51.6 

185°00.2 

14°45.1 

77°59.7 

-22°07.6 

44°47.2 

-22°18.0 

Ankaa 

353°11.2 

-42°11.8 

2 

346° 17.7 

209°55.1 

17°50.7 

200 °01.1 

14°44.5 

93°02.2 

-22°07.6 

59°49.8 

-22°18.0 

Schedar 

349°35.4 

56°38.4 

3 

1 °20.2 

224°54.5 

17°49.9 

215°02.0 

14°44.0 

108°04.7 

-22°07.6 

74°52.4 

-22°18.0 

Diphda 

348°51.4 

-17°52.7 

4 

16°22.7 

239°53.8 

17°49.1 

230°02.9 

14°43.5 

123°07.2 

-22°07.6 

89°55.0 

-22°18.0 

Achernar 

335°23.4 

-57°08.1 

5 

31°25.1 

254°53.1 

17°48.2 

245° 03.8 

14°43.0 

138°09.7 

-22°07.6 

104°57.6 

-22°18.0 

Hamal 

327°55.9 

23°33.1 

6 

46°27.6 

269°52.5 

17°47.4 

260° 04.7 

14°42.4 

153°12.1 

-22°07.6 

120°00.3 

-22°18.1 

Polaris 

315°55.9 

89°20.4 

7 

61°30.0 

284°51.8 

17°46.5 

275°05.7 

14°41.9 

168° 14.6 

-22°07.6 

135°02.9 

-22°18.1 

Akamar 

315°15.1 

-40° 13.4 

8 

76°32.5 

299°51.2 

17°45.7 

290°06.6 

14°41.4 

183°17.1 

-22°07.6 

150°05.5 

-22°18.1 

Menkar 

314°10.6 

4°09.9 

9 

91°35.0 

314°50.5 

17°44.9 

305° 07.5 

14°40.8 

198° 19.6 

-22°07.6 

165°08.1 

-22°18.1 

Mirfak 

308°34.4 

49°55.5 

10 

106° 37.4 

329°49.9 

17°44.0 

320° 08.4 

14°40.3 

213°22.1 

-22°07.6 

180°10.7 

-22°18.1 

Aldebaran 

290°44.7 

16°32.8 

11 

121°39.9 

344°49.2 

17°43.2 

335°09.3 

14°39.8 

228° 24.6 

-22°07.6 

195°13.4 

-22°18.2 

Rigel 

281°08.2 

-8° 10.7 

12 

136°42.4 

359°48.6 

17°42.3 

350° 10.3 

14°39.2 

243° 27.1 

-22°07.6 

210°16.0 

-22°18.2 

Capella 

280°28.5 

46°00.8 

13 

151°44.8 

14°47.9 

17°41.5 

5°11.2 

14°38.7 

258°29.6 

-22°07.6 

225° 18.6 

-22°18.2 

Bellatrix 

278°27.7 

6 °22.0 

14 

166°47.3 

29°47.3 

17°40.7 

20 °12.1 

14°38.2 

273°32.1 

-22°07.6 

240°21.2 

-22°18.2 

Elnath 

278°07.5 

28°37.3 

15 

181°49.8 

44°46.6 

17°39.8 

35° 13.0 

14°37.6 

288° 34.6 

-22°07.6 

255°23.8 

-22°18.2 

Alnilam 

275°42.3 

-1° 11.4 

16 

196°52.2 

59°46.0 

17°39.0 

50° 13.9 

14°37.1 

303°37.1 

-22°07.6 

270°26.5 

-22°18.3 

Betelgeuse 

270°57.0 

7°24.6 

17 

211°54.7 

74°45.3 

17°38.1 

65° 14.9 

14°36.6 

318°39.5 

-22°07.6 

285°29.1 

-22°18.3 

Canopus 

263°54.7 

-52°42.2 

18 

226°57.2 

89°44.7 

17°37.3 

80° 15.8 

14°36.1 

333°42.0 

-22°07.6 

300°31.7 

-22°18.3 

Sirius 

258°30.2 

-16°44.3 

19 

241°59.6 

104°44.0 

17°36.4 

95° 16.7 

14°35.5 

348°44.5 

-22°07.7 

315°34.3 

-22°18.3 

Adara 

255°09.5 

-28°59.8 

20 

257°02.1 

119°43.4 

17°35.6 

110° 17.6 

14°35.0 

3°47.0 

-22°07.7 

330°36.9 

-22°18.3 

Procyon 

244°55.6 

5°10.6 

21 

272° 04.5 

134°42.7 

17°34.7 

125° 18.5 

14° 34.5 

18°49.5 

-22°07.7 

345° 39.5 

-22°18.4 

Pollux 

243°22.8 

27°58.7 

22 

287°07.0 

149°42.1 

17°33.9 

140° 19.5 

14°33.9 

33°52.0 

-22°07.7 

0°42.2 

-22°18.4 

Avior 

234° 17.0 

-59°34.3 

23 

302°09.5 

164°41.4 

17°33.0 

155°20.4 

14°33.4 

48°54.5 

-22°07.7 

15°44.8 

-22°18.4 

Suhail 

222°49.8 

-43°30.6 

Mer. 

pass.:2:54: 

v-0.7 d-0.8 

m-3.8 

v0.9 d-0.5 ml.8 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Miaplacidus 

221°39.8 

-69°47.8 


Alphard 

217°52.3 

-8°44.5 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT11 hho 

1 Q'3°47 1 

ci°oq n 

0 

317° 11.9 

179 u 40.8 

17°32.2 

170 u 21.3 

14 u 32.9 

63 u 57.0 

-22 u 07.7 

30 u 47.4 

-22 u 18.4 

uuDne 

i onO on it 

oi oy.u 

i a ono n 

1 

332° 14.4 

194°40.1 

17°31.3 

185°22.2 

14°32.3 

78°59.4 

-22°07.7 

45°50.0 

-22°18.4 

Denebola 

182 29.5 

14 28.0 

2 

347° 16.9 

209°39.5 

17°30.5 

200° 23.1 

14°31.8 

94°01.9 

-22°07.7 

60°52.6 

-22°18.5 

Gienah 

175°48.2 

i "70 One i 

-17°38.9 

3 

2° 19.3 

224°38.8 

17°29.6 

215°24.1 

14°31.3 

109°04.4 

-22°07.7 

75°55.2 

-22°18.5 

Acrux 

1/3 05.1 

-63° 12.5 

4 

17°21.8 

239°38.2 

17°28.8 

230°25.0 

14°30.7 

124°06.9 

-22°07.7 

90°57.9 

-22°18.5 

Gacrux 

171°56.6 

-57° 13.4 

5 

32°24.3 

254°37.5 

17°27.9 

245°25.9 

14°30.2 

139°09.4 

-22°07.7 

106°00.5 

-22°18.5 

Alioth 

166° 17.3 

55°51.6 

6 

47°26.7 

269°36.9 

17°27.1 

260°26.8 

14°29.7 

154°11.9 

-22°07.7 

121°03.1 

-22°18.5 

Spica 

158°26.9 

-11°15.6 

/inOlo A 

7 

62°29.2 

284°36.3 

17° 26.2 

275°27.7 

14°29.1 

169° 14.4 

-22°07.7 

136°05.7 

-22°18.6 

Alcaid 

152°55.7 

49 13.4 

8 

77°31.7 

299°35.6 

17°25.3 

290°28.7 

14°28.6 

184° 16.8 

-22°07.7 

151°08.3 

-22°18.6 

Hadar 

148°42.1 

1 A oO no “7 

-60° 28.1 

Or O r\—7 n 

9 

92° 34.1 

314°35.0 

17°24.5 

305°29.6 

14°28.1 

199° 19.3 

-22°07.7 

166°11.0 

-22°18.6 

Menkent 

148 02.7 

-36 27.9 

10 

107° 36.6 

329°34.3 

17°23.6 

320°30.5 

14°27.5 

214°21.8 

-22°07.7 

181°13.6 

-22°18.6 

Arcturus 

145°51.8 

19°05.5 

11 

122°39.0 

344°33.7 

17°22.8 

335°31.4 

14°27.0 

229° 24.3 

-22°07.7 

196° 16.2 

-22°18.7 

Rigil Kent. 

139°46.1 

-60°55.0 

12 

137°41.5 

359°33.0 

17°21.9 

350°32.3 

14°26.5 

244° 26.8 

-22°07.8 

211°18.8 

-22°18.7 

Zubenelg. 

137°00.8 

-16°07.2 

13 

152°44.0 

14°32.4 

17°21.0 

5°33.3 

14°25.9 

259°29.3 

-22°07.8 

226°21.4 

-22°18.7 

Kochab 

137° 20.1 

1 ncO r\—7 a 

74°05.0 

nc O on o 

14 

167°46.4 

29°31.8 

17° 20.2 

20° 34.2 

14°25.4 

274°31.7 

-22°07.8 

241°24.0 

-22°18.7 

Alphecca 

126 07.4 

nnO on n 

26 39.3 

nc Ono a 

15 

182°48.9 

44°31.1 

17°19.3 

35°35.1 

14° 24.8 

289° 34.2 

-22°07.8 

256°26.6 

-22°18.7 

Antares 

112 20.9 

-26 28.4 

16 

197°51.4 

59°30.5 

17°18.4 

50°36.0 

14° 24.3 

304° 36.7 

-22°07.8 

271°29.3 

-22°18.8 

Atria 

107° 18.7 

1 no O r\- 7 i- 

-69°03.8 

irOi|/i O 

17 

212°53.8 

74°29.8 

17° 17.6 

65°37.0 

14°23.8 

319°39.2 

-22°07.8 

286°31.9 

-22°18.8 

Sa bi k 

102 0/.5 

-15 44.8 

07 O n -7 n 

18 

227°56.3 

89°29.2 

17°16.7 

80°37.9 

14°23.2 

334°41.7 

-22°07.8 

301°34.5 

-22°18.8 

Shaula 

96° 15.9 

r\ o nn o 

-37 07.0 

-i nO on 1 

19 

242°58.8 

104°28.6 

17° 15.8 

95°38.8 

14°22.7 

349°44.1 

-22°07.8 

316°37.1 

-22°18.8 

Rasalhague 

96 02.3 

nnO ao o 

12 33.1 

20 

258°01.2 

119°27.9 

17°15.0 

110°39.7 

14°22.2 

4°46.6 

-22°07.8 

331°39.7 

-22°18.8 

Eta min 

90 43.8 

51°29.5 

21 

273° 03.7 

134°27.3 

17°14.1 

125°40.6 

14°21.6 

19°49.1 

-22°07.8 

346°42.3 

-22°18.9 

Kaus Aust. 

83°37.9 

ono oc o 

-34°22.4 

noO AO A 

22 

288°06.2 

149°26.7 

17° 13.2 

140°41.6 

14°21.1 

34°51.6 

-22°07.8 

1°45.0 

-22°18.9 

Vega 

80 35.8 

38 48.4 

23 

303° 08.6 

164°26.0 

17° 12.4 

155°42.5 

14°20.6 

49°54.1 

-22°07.8 

16°47.6 

-22°18.9 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer. 

pass.:2:50: 

v-0.6 d-0.9 

m-3.8 

v0.9 d-0.5 ml.7 | 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Peacock 

53°12.0 

-56°40.2 





















Deneb 

49°28.2 

45°21.1 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

318°11.1 

179 u 25.4 

17 u 11.5 

170 u 43.4 

14 u 20.0 

64 u 56.5 

-22 u 07.8 

31 u 50.2 

-22° 18.9 

Alnair 

27°38.0 

-46°51.8 

1 

333° 13.5 

194°24.8 

17°10.6 

185°44.3 

14° 19.5 

79°59.0 

-22°07.8 

46°52.8 

-22°18.9 

Fomalhaut 

15°19.1 

-29°31.0 

2 

348° 16.0 

209° 24.1 

17°09.8 

200°45.3 

14° 19.0 

95°01.5 

-22°07.8 

61°55.4 

-22°19.0 

Scheat 

13°49.0 

28°11.3 

3 

3° 18.5 

224°23.5 

17°08.9 

215°46.2 

14° 18.4 

110°04.0 

-22°07.8 

76°58.0 

-22°19.0 

Markab 

13°33.9 

15°18.6 

4 

18°20.9 

239°22.9 

17°08.0 

230°47.1 

14° 17.9 

125°06.4 

-22°07.9 

92°00.6 

-22°19.0 

201Q/8/8 

SHA 

Mer.pass 

5 

33°23.4 

254°22.2 

17°07.1 

245°48.0 

14° 17.3 

140°08.9 

-22°07.9 

107°03.3 

-22°19.0 


223°43.6 

12:01 

6 

48°25.9 

269°21.6 

17°06.2 

260°49.0 

14° 16.8 

155°11.4 

-22°07.9 

122°05.9 

-22°19.0 

Mars 

213°46.4 

12:39 

7 

63°28.3 

284°21.0 

17°05.4 

275°49.9 

14° 16.3 

170° 13.9 

-22°07.9 

137°08.5 

-22°19.1 

J u piter 

106°44.4 

19:45 

8 

78°30.8 

299°20.3 

17°04.5 

290°50.8 

14° 15.7 

185° 16.3 

-22°07.9 

152°11.1 

-22°19.1 

Saturn 

73°317 

21:57 

9 

93°33.3 

314° 19.7 

17°03.6 

305°51.7 

14° 15.2 

200 ° 18.8 

-22°07.9 

167° 13.7 

-22°19.1 




10 

108°35.7 

329° 19.1 

17°02.7 

320°52.7 

14° 14.7 

215°21.3 

-22°07.9 

182°16.3 

-22°19.1 

2019/8/9 

SHA 

Mer.pass 

11 

123°38.2 

344° 18.4 

17°01.9 

335°53.6 

14° 14.1 

230°23.8 

-22°07.9 

197° 18.9 

-22°19.1 

Venus 

222°28.8 

12:02 

12 

138°40.6 

359° 17.8 

17°01.0 

350°54.5 

14° 13.6 

245° 26.2 

-22°07.9 

212 °21.6 

-22°19.1 

Mars 

213°09.4 

12:38 

13 

153°43.1 

14° 17.2 

17°00.1 

5°55.4 

14° 13.0 

260°28.7 

-22°07.9 

227°24.2 

-22°19.2 

Jupiter 

106°45.0 

19:41 

14 

168°45.6 

29° 16.5 

16°59.2 

20°56.3 

14° 12.5 

275°31.2 

-22°07.9 

242°26.8 

-22°19.2 

Saturn 

73°35.5 

21:53 

15 

183°48.0 

44° 15.9 

16°58.3 

35°57.3 

14° 12.0 

290°33.7 

-22°07.9 

257°29.4 

-22°19.2 

2019/8/1 

SHA 

Mer.pass 

16 

198°50.5 

59°15.3 

16°57.4 

50°58.2 

14° 11.4 

305°36.1 

-22°07.9 

272°32.0 

-22°19.2 

Venus 

221°14.3 

12:03 

17 

213°53.0 

74° 14.7 

16°56.6 

65°59.1 

14° 10.9 

320°38.6 

-22°07.9 

287°34.6 

-22°19.2 

Mars 

212°32.3 

12:36 

18 

228°55.4 

89° 14.0 

16°55.7 

81°00.0 

14° 10.3 

335°41.1 

-22°07.9 

302°37.2 

-22°19.3 

Jupiter 

106°45.5 

19:37 

19 

243°57.9 

104° 13.4 

16°54.8 

96°01.0 

14°09.8 

350°43.6 

-22°08.0 

317°39.8 

-22°19.3 

Saturn 

73°39.1 

21:49 

20 

259°00.4 

119°12.8 

16°53.9 

111°01.9 

14°09.3 

5°46.0 

-22°08.0 

332°42.5 

-22°19.3 

1 Horizontal naralax 


21 

274° 02.8 

134° 12.2 

16°53.0 

126°02.8 

14° 08.7 

20°48.5 

-22°08.0 

347°45.1 

-22°19.3 


r 

Venus; 

0.1 

22 

289°05.3 

149°11.5 

16°52.1 

141°03.8 

14°08.2 

35°51.0 

-22°08.0 

2°47.7 

-22°19.3 


Mars: 

0.1 

23 

304°07.8 

164° 10.9 

16°51.2 

156°04.7 

14°07.6 

50°53.4 

-22°08.0 

17°50.3 

-22°19.4 




Mer. 

pass.:2:46: 

v-0.6 d-0.9 

m-3.8 

v0.9 d-0.5 ml.7 | 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 
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2019 August 08 to Aug. 10 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

178 u 33.6 

16°16.7 

88 u 49.1 

10.7 

-13°02.7 

-10.6 

57.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°33.7 

16°16.0 

103° 18.9 

10.7 

-13°13.3 

-10.5 

57.8 

72 

— 


01:32 

22:30 

— 

— 

2 

208°33.7 

16°15.3 

117°48.6 

10.7 

-13°23.7 

-10.4 

57.7 

70 

— 


02:21 

21:45 

— 

— 

3 

223°33.8 

16°14.6 

132° 18.2 

10.7 

-13°34.1 

-10.4 

57.7 

68 

— 

00:13 

02:52 

21:16 

23:27 

— 

4 

238°33.9 

16°13.9 

146°47.9 

10.7 

-13°44.4 

-10.3 

57.7 

66 

— 

01:44 

03:15 

20:54 

22:22 

— 

5 

253°34.0 

16°13.1 

161°17.6 

10.7 

-13°54.7 

-10.2 

57.6 

64 

— 

02:19 

03:32 

20:37 

21:48 

— 

6 

268°34.1 

16°12.4 

175°47.3 

10.6 

-14°04.8 

-10.1 

57.6 

62 

00:12 

02:44 

03:47 

20:22 

21:24 

23:32 

7 

283°34.1 

16°11.7 

190° 16.9 

10.6 

-14° 14.9 

-10.0 

57.6 

60 

01:33 

03:04 

03:59 

20:10 

21:05 

22:33 

8 

298°34.2 

16°11.0 

204°46.5 

10.6 

-14°24.9 

-9.9 

57.5 

58 

02:06 

03:20 

04:09 

20:00 

20:49 

22:02 

9 

313°34.3 

16°10.3 

219°16.1 

10.6 

-14°34.7 

-9.8 

57.5 

56 

02:29 

03:33 

04:19 

19:51 

20:36 

21:40 

10 

328°34.4 

16°09.6 

233°45.7 

10.6 

-14°44.6 

-9.8 

57.5 

54 

02:47 

03:44 

04:27 

19:43 

20:25 

21:22 

11 

343°34.5 

16°08.9 

248° 15.3 

10.6 

-14°54.3 

-9.7 

57.4 

52 

03:02 

03:54 

04:34 

19:36 

20:16 

21:07 

12 

358°34.5 

16°08.2 

262°44.9 

10.6 

-15°03.9 

-9.6 

57.4 

50 

03:15 

04:03 

04:40 

19:30 

20:07 

20:54 

13 

13°34.6 

16°07.5 

277° 14.5 

10.6 

-15°13.4 

-9.5 

57.4 

45 

03:41 

04:21 

04:54 

19:16 

19:49 

20:29 

14 

28°34.7 

16°06.8 

291°44.0 

10.5 

-15°22.9 

-9.4 

57.3 

40 

03:60 

04:36 

05:06 

19:05 

19:34 

20:10 

15 

43°34.8 

16°06.1 

306° 13.5 

10.5 

-15°32.2 

-9.3 

57.3 

35 

04:15 

04:48 

05:15 

18:55 

19:23 

19:55 

16 

58°34.9 

16°05.3 

320°43.0 

10.5 

-15°41.5 

-9.2 

57.3 

30 

04:28 

04:58 

05:24 

18:47 

19:13 

19:43 

17 

73°35.0 

16°04.6 

335° 12.5 

10.5 

-15°50.7 

-9.1 

57.3 

20 

04:48 

05:15 

05:38 

18:33 

18:56 

19:23 

18 

88°35.0 

16°03.9 

349°42.0 

10.5 

-15°59.7 

-9.0 

57.2 

10 

05:03 

05:29 

05:51 

18:20 

18:42 

19:08 

19 

103°35.1 

16°03.2 

4°11.5 

10.5 

-16°08.7 

-8.9 

57.2 

0 

05:16 

05:41 

06:02 

18:09 

18:30 

18:55 

20 

118°35.2 

16°02.5 

18°40.9 

10.4 

-16°17.6 

-8.8 

57.2 

-10 

05:27 

05:52 

06:14 

17:58 

18:19 

18:45 

21 

133°35.3 

16°01.8 

33° 10.4 

10.4 

-16°26.4 

-8.8 

57.1 

-20 

05:37 

06:03 

06:26 

17:46 

18:08 

18:35 

22 

148°35.4 

16°01.1 

47°39.8 

10.4 

-16°35.1 

-8.7 

57.1 

-30 

05:46 

06:15 

06:39 

17:32 

17:57 

18:25 

23 

163°35.5 

16°00.4 

62°09.2 

10.4 

-16°43.7 

-8.6 

57.1 

-35 

05:51 

06:21 

06:47 

17:24 

17:51 

18:21 


SD. — 15.8 

Q_ 

II 

o 

S.D. = 15.8 

-40 

05:56 

06:28 

06:56 

17:15 

17:44 

18:16 


-45 

06:01 

06:36 

07:07 

17:05 

17:36 

18:11 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

06:06 

06:45 

07:19 

16:52 

17:27 

18:05 










nfi-na 


IY7-9R 


1 7-0'? 


0 

178°35.6 

15°59.6 

76°38.6 

10.4 

-16°52.3 

-8.5 

57.0 

-0^ 

uo.uy 

UD.^ty 

U / .ZD 

lO.^t / 

1 / .Zj 

10.UD 

1 

193°35.6 

15°58.9 

91°08.0 

10.4 

-17°00.7 

-8.4 

57.0 

-54 

06:11 

06:54 

07:32 

16:40 

17:18 

18:01 

2 

208°35.7 

15°58.2 

105°37.3 

10.3 

-17° 09.0 

-8.3 

57.0 

-56 

06:14 

06:58 

07:39 

16:33 

17:14 

17:58 

3 

223°35.8 

15°57.5 

120°06.6 

10.3 

-17°17.2 

-8.2 

57.0 

-58 

06:17 

07:04 

07:47 

16:25 

17:08 

17:55 

4 

238°35.9 

15°56.8 

134°36.0 

10.3 

-17°25.3 

-8.1 

56.9 

-60 

06:20 

07:10 

07:56 

16:16 

17:02 

17:52 

5 

253°36.0 

15°56.1 

149°05.3 

10.3 

-17°33.3 

-8.0 

56.9 








6 

268°36.1 

15°55.3 

163°34.6 

10.3 

-17°41.3 

-7.9 

56.9 



Moonrise 



Moonset 


7 

283°36.2 

15°54.6 

178°03.8 

10.3 

-17°49.1 

-7.8 

56.8 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

298°36.2 

15°53.9 

192°33.1 

10.2 

-17° 56.8 

-7.7 

56.8 

72 

16:44 


— 

20:24 


— 

9 

313°36.3 

15°53.2 

207°02.3 

10.2 

-18°04.4 

-7.6 

56.8 

70 

16:02 

18:28 

— 

21:08 

20:28 

— 

10 

328°36.4 

15°52.5 

221°31.5 

10.2 

-18° 11.9 

-7.5 

56.8 

68 

15:33 

17:27 

19:30 

21:37 

21:30 

21:14 

11 

343°36.5 

15°51.8 

236°00.8 

10.2 

-18° 19.4 

-7.4 

56.7 

66 

15:12 

16:53 

18:28 

21:60 

22:05 

22:17 

12 

358°36.6 

15°51.0 

250°29.9 

10.2 

-18°26.7 

-7.3 

56.7 

64 

14:55 

16:28 

17:53 

22:17 

22:30 

22:52 

13 

13°36.7 

15°50.3 

264°59.1 

10.2 

-18°33.9 

-7.2 

56.7 

62 

14:41 

16:09 

17:28 

22:32 

22:50 

23:17 

14 

28°36.8 

15°49.6 

279°28.3 

10.2 

-18°41.0 

-7.1 

56.6 

60 

14:30 

15:53 

17:08 

22:44 

23:07 

23:37 

15 

43°36.9 

15°48.9 

293°57.4 

10.1 

-18°48.0 

-6.9 

56.6 

58 

14:20 

15:39 

16:52 

22:55 

23:20 

23:54 

16 

58°36.9 

15°48.1 

308°26.6 

10.1 

-18°54.9 

-6.8 

56.6 

56 

14:11 

15:28 

16:38 

23:05 

23:32 

— 

17 

73°37.0 

15°47.4 

322°55.7 

10.1 

-19°01.7 

-6.7 

56.6 

54 

14:03 

15:18 

16:26 

23:13 

23:43 

— 

18 

88°37.1 

15°46.7 

337°24.8 

10.1 

-19°08.3 

-6.6 

56.5 

52 

13:56 

15:09 

16:16 

23:20 

23:52 


19 

103°37.2 

15°46.0 

351°53.9 

10.1 

-19° 14.9 

-6.5 

56.5 

50 

13:50 

15:01 

16:07 

23:27 

— 

00:00 

20 

118°37.3 

15°45.3 

6°22.9 

10.1 

-19°21.4 

-6.4 

56.5 

45 

13:37 

14:44 

15:47 

23:42 

— 

00:18 

21 

133°37.4 

15°44.5 

20°52.0 

10.1 

-19°27.7 

-6.3 

56.4 

40 

13:26 

14:30 

15:31 

23:54 

— 

00:33 

22 

148°37.5 

15°43.8 

35°21.0 

10.0 

-19°34.0 

-6.2 

56.4 

35 

13:16 

14:18 

15:18 

— 

00:04 

00:45 

23 

163°37.6 

15°43.1 

49°50.1 

10.0 

-19°40.1 

-6.1 

56.4 

30 

13:08 

14:08 

15:06 

— 

00:13 

00:56 


SD. — 15.8 

Q_ 

II 

o 

■vl 

S.D. = 15.6 

20 

12:54 

13:51 

14:46 

— 

00:28 

01:14 


10 

12:42 

13:35 

14:29 

- : - 

00:42 

01:31 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

12:31 

13:21 

14:13 

00:04 

00:55 

01:46 









-10 

12:19 

13:07 

13:57 

00:14 

01:08 

02:01 

0 

1 

178°37.7 

193°37.8 

15°42.4 

15°41.6 

64 u 19.1 

78°48.1 

10.0 

10.0 

-19°46.2 

-19°52.1 

-6.0 

-5.9 

56.4 

56.3 

-20 

12:07 

12:52 

13:39 

00:24 

01:21 

02:17 

2 

208°37.9 

15°40.9 

93°17.1 

10.0 

-19°57.9 

-5.8 

56.3 

-30 

11:54 

12:35 

13:20 

00:36 

01:37 

02:36 

3 

223°37.9 

15°40.2 

107°46.1 

10.0 

-20°03.6 

-5.7 

56.3 

-35 

11:46 

12:25 

13:08 

00:43 

01:46 

02:47 









-40 

11:37 

12:14 

12:55 

00:51 

01:57 

02:60 

4 

238°38.0 

15°39.4 

122°15.0 

10.0 

-20°09.2 

-5.5 

56.3 

-45 

11:27 

12:01 

12:40 

01:00 

02:09 

03:14 

5 

253°38.1 

15°38.7 

136°44.0 

10.0 

-20°14.7 

-5.4 

56.2 

-50 

11:14 

11:45 

12:21 

01:11 

02:24 

03:33 

6 

268°38.2 

15°38.0 

151°12.9 

9.9 

-20°20.1 

-5.3 

56.2 








7 

283°38.3 

15°37.3 

165°41.9 

9.9 

-20°25.4 

-5.2 

56.2 

-52 

11:08 

11:37 

12:12 

01:17 

02:31 

03:41 

8 

298°38.4 

15°36.5 

180°10.8 

9.9 

-20°30.5 

-5.1 

56.2 

-54 

11:02 

11:29 

12:02 

01:22 

02:39 

03:51 









-56 

10:55 

11:20 

11:51 

01:29 

02:48 

04:02 

9 

313°38.5 

15°35.8 

194°39.7 

9.9 

-20°35.6 

-5.0 

56.1 

-58 

10:47 

11:09 

11:38 

01:36 

02:58 

04:14 

10 

328°38.6 

15°35.1 

209°08.6 

9.9 

-20° 40.5 

-4.9 

56.1 








11 

343°38.7 

15°34.3 

223°37.5 

9.9 

-20° 45.3 

-4.8 

56.1 

-60 

10:38 

10:57 

11:23 

01:44 

03:09 

04:29 

12 

358°38.8 

15°33.6 

238°06.4 

9.9 

-20°50.0 

-4.6 

56.1 








13 

13°38.9 

15°32.9 

252°35.3 

9.9 

-20° 54.6 

-4.5 

56.0 



Sun 



Moon 


14 

28°39.0 

15°32.2 

267°04.2 

9.9 

-20°59.1 

-4.4 

56.0 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

43°39.1 

15°31.4 

281°33.1 

9.9 

-21°03.5 

-4.3 

56.0 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°39.2 

15°30.7 

296°01.9 

9.9 

-21°07.7 

-4.2 

56.0 

8 

05:46 

05:42 

12:05 

18:42 

06:17 

7(58%) 

17 

73°39.3 

15°30.0 

310°30.8 

9.9 

-21°11.8 

-4.1 

55.9 

9 

05:38 

05:34 

12:05 

19:33 

07:08 

8(69%) 

18 

88°39.4 

15°29.2 

324°59.7 

9.9 

-21°15.9 

-4.0 

55.9 

10 

05:29 

05:25 

12:05 

20:25 

07:59 

9(78%) 

19 

103°39.4 

15°28.5 

339°28.5 

9.9 

-21° 19.8 

-3.9 

55.9 








20 

118°39.5 

15°27.8 

353°57.4 

9.8 

-21°23.6 

-3.7 

55.9 








21 

133°39.6 

15°27.0 

8°26.2 

9.8 

-21°27.3 

-3.6 

55.8 








22 

148°39.7 

15°26.3 

22°55.1 

9.8 

-21°30.8 

-3.5 

55.8 








23 

163°39.8 

15°25.6 

37°23.9 

9.8 

-21°34.3 

-3.4 

55.8 









SD. — 15.8 

Q_ 

II 

O 

S.D. = 15.4 
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August 11, 12 ,13 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

319°10.2 

179° 10.3 

16°50.3 

171°05.6 

14° 07.1 

65°55.9 

-22°08.0 

32°52.9 

-22°19.4 

Alpheratz 

357°38.9 

29°11.8 

1 

334° 12.7 

194°09.7 

16°49.4 

186°06.5 

14°06.6 

80°58.4 

-22°08.0 

47°55.5 

-22°19.4 

Ankaa 

353°11.2 

-42°11.8 

2 

349°15.1 

209°09.0 

16°48.5 

201°07.5 

14°06.0 

96°00.8 

-22°08.0 

62°58.1 

-22°19.4 

Schedar 

349°35.4 

56°38.4 

3 

4°17.6 

224°08.4 

16°47.6 

216°08.4 

14°05.5 

111°03.3 

-22°08.0 

78°00.7 

-22°19.4 

Diphda 

348°51.3 

-17°52.7 

4 

19°20.1 

239°07.8 

16°46.8 

231°09.3 

14° 04.9 

126°05.8 

-22°08.0 

93°03.4 

-22°19.5 

Achernar 

335°23.4 

-57°08.1 

5 

34°22.5 

254°07.2 

16°45.9 

246° 10.2 

14° 04.4 

141°08.3 

-22°08.0 

108°06.0 

-22°19.5 

Hamal 

327°55.9 

23°33.1 

6 

49°25.0 

269°06.5 

16°45.0 

261°11.2 

14°03.9 

156°10.7 

-22°08.0 

123°08.6 

-22°19.5 

Polaris 

315°54.2 

89°20.4 

7 

64°27.5 

284°05.9 

16°44.1 

276° 12.1 

14°03.3 

171°13.2 

-22°08.0 

138°11.2 

-22°19.5 

Akamar 

315°15.1 

-40° 13.4 

8 

79°29.9 

299°05.3 

16°43.2 

291°13.0 

14°02.8 

186°15.7 

-22°08.1 

153°13.8 

-22°19.5 

Menkar 

314°10.6 

4°09.9 

9 

94°32.4 

314°04.7 

16°42.3 

306° 13.9 

14°02.2 

201°18.1 

-22°08.1 

168° 16.4 

-22°19.6 

Mirfak 

308°34.3 

49°55.5 

10 

109°34.9 

329° 04.1 

16°41.4 

321° 14.9 

14°01.7 

216°20.6 

-22°08.1 

183° 19.0 

-22°19.6 

Aldebaran 

290°44.7 

16°32.8 

11 

124°37.3 

344°03.4 

16°40.5 

336° 15.8 

14°01.1 

231°23.1 

-22°08.1 

198°21.6 

-22°19.6 

Rigel 

281°08.2 

-8° 10.7 

12 

139°39.8 

359°02.8 

16°39.6 

351° 16.7 

14°00.6 

246°25.5 

-22°08.1 

213°24.2 

-22°19.6 

Capella 

280°28.5 

46°00.8 

13 

154°42.3 

14°02.2 

16°38.7 

6°17.6 

14°00.1 

261°28.0 

-22°08.1 

228°26.9 

-22°19.6 

Bellatrix 

278°27.7 

6 °22.0 

14 

169°44.7 

29°01.6 

16°37.8 

21°18.6 

13°59.5 

276°30.5 

-22°08.1 

243° 29.5 

-22°19.7 

Elnath 

278°07.5 

28°37.3 

15 

184°47.2 

44°01.0 

16°36.9 

36° 19.5 

13°59.0 

291°32.9 

-22°08.1 

258°32.1 

-22°19.7 

Alnilam 

275°42.3 

-1° 11.4 

16 

199°49.6 

59°00.4 

16°36.0 

51°20.4 

13°58.4 

306°35.4 

-22°08.1 

273°34.7 

-22°19.7 

Betelgeuse 

270°57.0 

7°24.6 

17 

214°52.1 

73°59.7 

16°35.0 

66°21.4 

13°57.9 

321°37.8 

-22°08.1 

288°37.3 

-22°19.7 

Canopus 

263°54.7 

-52°42.2 

18 

229°54.6 

88°59.1 

16°34.1 

81°22.3 

13°57.4 

336°40.3 

-22°08.1 

303°39.9 

-22°19.7 

Sirius 

258°30.2 

-16°44.3 

19 

244°57.0 

103°58.5 

16°33.2 

96°23.2 

13°56.8 

351°42.8 

-22°08.1 

318°42.5 

-22°19.8 

Adara 

255°09.5 

-28°59.8 

20 

259°59.5 

118°57.9 

16°32.3 

111°24.1 

13°56.3 

6°45.2 

-22°08.1 

333°45.1 

-22°19.8 

Procyon 

244°55.5 

5°10.6 

21 

275°02.0 

133°57.3 

16°31.4 

126°25.1 

13°55.7 

21°47.7 

-22°08.2 

348°47.7 

-22°19.8 

Pollux 

243°22.8 

27°58.7 

22 

290°04.4 

148°56.7 

16°30.5 

141°26.0 

13° 55.2 

36°50.2 

-22°08.2 

3°50.3 

-22°19.8 

Avior 

234° 17.0 

-59°34.2 

23 

305°06.9 

163°56.1 

16°29.6 

156°26.9 

13°54.6 

51°52.6 

-22°08.2 

18°53.0 

-22°19.8 

Suhail 

222°49.8 

-43°30.6 

Mer.pass.:2:42: 

v-0.6 d-0.9 

m-3.8 

v0.9 d-0.5 ml.7 | 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Miaplacidus 

221°39.8 

-69°47.8 


Alphard 

217°52.3 

-8°44.5 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 

1 Q'3°47 1 

ci°oq n 

0 

320 u 09.4 

178°55.4 

16 u 28.7 

171 u 27.9 

13 u 54.1 

66 u 55.1 

-22 u 08.2 

33 u 55.6 

-22 u 19.9 

uuDne 

i onO on it 

oi oy.u 

i a o no n 

1 

335°11.8 

193°54.8 

16°27.8 

186°28.8 

13°53.5 

81°57.5 

-22°08.2 

48°58.2 

-22°19.9 

Denebola 

182 zy.b 

14 28.0 

2 

350° 14.3 

208°54.2 

16°26.9 

201°29.7 

13°53.0 

97°00.0 

-22°08.2 

64°00.8 

-22°19.9 

Gienah 

175°48.2 

i "70 One i 

-17°38.9 

3 

5°16.8 

223°53.6 

16°26.0 

216°30.6 

13° 52.5 

112°02.5 

-22°08.2 

79°03.4 

-22°19.9 

Acrux 

1/3 05.1 

-63° 12.5 

4 

20°19.2 

238°53.0 

16°25.0 

231°31.6 

13°51.9 

127°04.9 

-22°08.2 

94°06.0 

-22°19.9 

Gacrux 

171°56.6 

-57° 13.4 

5 

35°21.7 

253°52.4 

16°24.1 

246°32.5 

13°51.4 

142°07.4 

-22°08.2 

109°08.6 

-22°19.9 

Alioth 

166° 17.3 

55°51.6 

6 

50° 24.1 

268°51.8 

16°23.2 

261°33.4 

13°50.8 

157°09.9 

-22°08.2 

124°11.2 

-22°20.0 

Spica 

158°26.9 

-11°15.6 

/inOlo A 

7 

65°26.6 

283°51.2 

16°22.3 

276°34.4 

13°50.3 

172°12.3 

-22°08.2 

139° 13.8 

-22°20.0 

Alcaid 

152°55.7 

40 13.4 

8 

80°29.1 

298°50.6 

16°21.4 

291°35.3 

13°49.7 

187° 14.8 

-22°08.2 

154° 16.4 

-22°20.0 

Hadar 

148°42.1 

1 A oO no “7 

-60° 28.1 
ocO n -7 n 

9 

95°31.5 

313°50.0 

16°20.5 

306°36.2 

13°49.2 

202° 17.2 

-22°08.3 

169° 19.0 

-22°20.0 

Menkent 

148 02.7 

-36 27.9 

10 

110°34.0 

328°49.3 

16°19.5 

321°37.1 

13°48.6 

217°19.7 

-22°08.3 

184°21.6 

-22°20.0 

Arcturus 

145°51.8 

19°05.5 

11 

125°36.5 

343°48.7 

16°18.6 

336°38.1 

13°48.1 

232°22.1 

-22°08.3 

199°24.3 

-22°20.1 

Rigil Kent. 

139°46.1 

-60°55.0 

12 

140°38.9 

358°48.1 

16° 17.7 

351°39.0 

13°47.6 

247° 24.6 

-22°08.3 

214°26.9 

-22°20.1 

Zubenelg. 

137°00.8 

-16°07.2 

13 

155°41.4 

13°47.5 

16°16.8 

6°39.9 

13°47.0 

262°27.1 

-22°08.3 

229°29.5 

-22°20.1 

Kochab 

137°20.2 

i ncO rv-7 a 

74°05.0 

nrOono 

14 

170°43.9 

28°46.9 

16°15.9 

21°40.9 

13°46.5 

277°29.5 

-22°08.3 

244°32.1 

-22°20.1 

Alphecca 

126 07.4 

iiaO onn 

26 39.3 

15 

185°46.3 

43°46.3 

16° 14.9 

36°41.8 

13°45.9 

292°32.0 

-22°08.3 

259°34.7 

-22°20.1 

Antares 

112 20.9 

-26 28.4 

16 

200°48.8 

58°45.7 

16° 14.0 

51°42.7 

13°45.4 

307° 34.4 

-22°08.3 

274°37.3 

-22°20.2 

Atria 

107° 18.7 

1 no O r\- 7 i- 

-69°03.8 

1 C O A A O 

17 

215°51.2 

73°45.1 

16°13.1 

66°43.7 

13°44.8 

322°36.9 

-22°08.3 

289°39.9 

-22°20.2 

Sa bi k 

102 0/.5 

-15 44.8 

o “7 o n -7 n 

18 

230°53.7 

88°44.5 

16°12.2 

81°44.6 

13°44.3 

337°39.3 

-22°08.3 

304°42.5 

-22°20.2 

Shaula 

96°15.9 

r\ /- o no A 

-37 07.0 

mO oo i 

19 

245°56.2 

103°43.9 

16°11.2 

96°45.5 

13°43.7 

352°41.8 

-22°08.3 

319°45.1 

-22°20.2 

Rasalhague 

96 02.4 

nno a o o 

12 33.1 

20 

260°58.6 

118°43.3 

16°10.3 

111°46.4 

13°43.2 

7°44.2 

-22°08.4 

334°47.7 

-22°20.2 

Eta min 

90 43.8 

51°29.5 

21 

276°01.1 

133°42.7 

16°09.4 

126°47.4 

13°42.6 

22°46.7 

-22°08.4 

349° 50.3 

-22°20.3 

Kaus Aust. 

83°37.9 

onoor o 

-34°22.4 

ooo AO A 

22 

291°03.6 

148°42.1 

16°08.5 

141°48.3 

13°42.1 

37°49.2 

-22°08.4 

4°52.9 

-22°20.3 

Vega 

80 35.8 

38 48.4 

23 

306°06.0 

163°41.5 

16°07.5 

156°49.2 

13°41.5 

52°51.6 

-22°08.4 

19°55.5 

-22°20.3 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer.pass.:2:38: 

v-0.6 d-0.9 

m-3.8 

v0.9 d-0.5 ml.7 | 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Peacock 

53°12.0 

-56°40.2 





















Deneb 

49°28.2 

45°21.1 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

321 u 08.5 

178°40.9 

16°06.6 

171°50.2 

13° 41.0 

67“54.1 

-22 u 08.4 

34 u 58.1 

-22 u 20.3 

Alnair 

27°38.0 

-46°51.8 

1 

336°11.0 

193°40.3 

16°05.7 

186°51.1 

13° 40.4 

82°56.5 

-22°08.4 

50°00.8 

-22°20.3 

Fomalhaut 

15°19.0 

-29°31.0 

2 

351°13.4 

208°39.7 

16°04.7 

201°52.0 

13°39.9 

97°59.0 

-22°08.4 

65°03.4 

-22°20.3 

Scheat 

13°49.0 

28°11.3 

3 

6°15.9 

223°39.1 

16°03.8 

216°53.0 

13°39.3 

113°01.4 

-22°08.4 

80°06.0 

-22°20.4 

Markab 

13°33.8 

15°18.6 

4 

21°18.4 

238°38.5 

16°02.9 

231°53.9 

13°38.8 

128°03.9 

-22°08.4 

95°08.6 

-22°20.4 

2019/8/1 

SHA 

Mer.pass 

5 

36°20.8 

253°37.9 

16°01.9 

246°54.8 

13°38.2 

143°06.3 

-22°08.4 

110 °11.2 

-22°20.4 

A-Zf/Oj X 

220 °00.1 

12:04 

6 

51°23.3 

268°37.3 

16°01.0 

261°55.8 

13°37.7 

158°08.8 

-22°08.4 

125°13.8 

-22°20.4 

Mars 

211°55.4 

12:35 

7 

66°25.7 

283°36.7 

16°00.1 

276°56.7 

13°37.2 

173°11.2 

-22°08.5 

140° 16.4 

-22°20.4 

J u piter 

106°45.7 

19:33 

8 

81°28.2 

298°36.1 

15°59.1 

291°57.6 

13°36.6 

188° 13.7 

-22°08.5 

155° 19.0 

-22°20.5 

Saturn 

73°42.7 

21:45 

9 

96°30.7 

313°35.5 

15°58.2 

306°58.6 

13°36.1 

203°16.1 

-22°08.5 

170°21.6 

-22°20.5 




10 

111°33.1 

328° 34.9 

15°57.3 

321°59.5 

13°35.5 

218°18.6 

-22°08.5 

185°24.2 

-22°20.5 

2019/8/1 

SHA 

Mer.pass 

11 

126°35.6 

343° 34.3 

15°56.3 

337°00.4 

13°35.0 

233°21.0 

-22°08.5 

200°26.8 

-22°20.5 

Venus 

218°46.1 

12:05 

12 

141°38.1 

358°33.7 

15°55.4 

352°01.4 

13°34.4 

248° 23.5 

-22°08.5 

215°29.4 

-22°20.5 

Mars 

211°18.5 

12:33 

13 

156°40.5 

13°33.1 

15°54.4 

7°02.3 

13°33.9 

263°25.9 

-22°08.5 

230°32.0 

-22°20.6 

Jupiter 

106°45.7 

19:29 

14 

171°43.0 

28°32.5 

15°53.5 

22°03.2 

13°33.3 

278°28.4 

-22°08.5 

245°34.6 

-22°20.6 

Saturn 

73°46.2 

21:41 

15 

186°45.5 

43°31.9 

15°52.6 

37°04.2 

13°32.8 

293°30.8 

-22°08.5 

260°37.2 

-22°20.6 

2019/8/1 

SHA 

Mer.pass 

16 

201°47.9 

58°31.3 

15°51.6 

52°05.1 

13°32.2 

308° 33.3 

-22°08.5 

275°39.8 

-22°20.6 

Venus 

217°32.4 

12:06 

17 

216°50.4 

73° 30.7 

15°50.7 

67°06.0 

13°31.7 

323°35.7 

-22°08.5 

290°42.4 

-22°20.6 

Mars 

210°41.7 

12:32 

18 

231°52.9 

88°30.1 

15°49.7 

82°07.0 

13°31.1 

338°38.2 

-22°08.6 

305°45.0 

-22°20.6 

Jupiter 

106°45.6 

19:25 

19 

246°55.3 

103°29.5 

15°48.8 

97°07.9 

13°30.6 

353°40.6 

-22°08.6 

320°47.6 

-22°20.7 

Saturn 

73°49.6 

21:36 

20 

261°57.8 

118°28.9 

15°47.8 

112°08.8 

13°30.0 

8°43.1 

-22°08.6 

335°50.2 

-22°20.7 

1 Horizontal naralax 


21 

277°00.2 

133°28.4 

15°46.9 

127°09.8 

13°29.5 

23°45.5 

-22°08.6 

350°52.8 

-22°20.7 


r 

Venus; 

0.1 

22 

292°02.7 

148° 27.8 

15°46.0 

142° 10.7 

13°28.9 

38°48.0 

-22°08.6 

5°55.4 

-22°20.7 


Mars: 

0.1 

23 

307°05.2 

163°27.2 

15°45.0 

157°11.6 

13°28.4 

53°50.4 

-22°08.6 

20°58.1 

-22°20.7 




Mer.pass.:2:35: 

v-0.6 d-0.9 

m-3.8 

v0.9 d-0.5 ml.7 j 

v2.5 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 
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2019 August 11 to Aug. 13 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

178°39.9 

15 u 24.8 

51 u 52.7 

9.8 

-21°37.6 

-3.3 

55.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°40.0 

15°24.1 

66 °21.6 

9.8 

-21°40.8 

-3.2 

55.8 

72 



01:59 

22:04 



2 

208°40.1 

15°23.3 

80°50.4 

9.8 

-21°43.9 

-3.0 

55.7 

70 



02:39 

21:27 



3 

223°40.2 

15°22.6 

95°19.3 

9.8 

-21°46.9 

-2.9 

55.7 

68 


01:13 

03:05 

21:02 

22:48 


4 

238°40.3 

15°21.9 

109°48.1 

9.8 

-21°49.8 

-2.8 

55.7 

66 


02:03 

03:25 

20:42 

22:03 


5 

253°40.4 

15°21.1 

124° 16.9 

9.8 

-21°52.6 

-2.7 

55.7 

64 


02:33 

03:42 

20:26 

21:34 


6 

268°40.5 

15°20.4 

138°45.8 

9.8 

-21°55.2 

-2.6 

55.6 

62 

01:05 

02:55 

03:55 

20:13 

21:12 

22:57 

7 

283°40.6 

15°19.7 

153° 14.6 

9.9 

-21°57.7 

-2.5 

55.6 

60 

01:50 

03:13 

04:06 

20:02 

20:55 

22:16 

8 

298°40.7 

15°18.9 

167°43.5 

9.9 

-22°00.2 

-2.4 

55.6 

58 

02:18 

03:27 

04:16 

19:53 

20:41 

21:49 

9 

313°40.8 

15°18.2 

182° 12.4 

9.9 

-22°02.5 

-2.2 

55.6 

56 

02:38 

03:40 

04:24 

19:44 

20:29 

21:29 

10 

328°40.9 

15°17.4 

196°41.2 

9.9 

-22°04.6 

-2.1 

55.6 

54 

02:55 

03:50 

04:32 

19:37 

20:18 

21:13 

11 

343°41.0 

15°16.7 

211 °10.1 

9.9 

-22°06.7 

-2.0 

55.5 

52 

03:09 

03:60 

04:39 

19:30 

20:09 

20:59 

12 

358°41.1 

15°16.0 

225°39.0 

9.9 

-22°08.6 

-1.9 

55.5 

50 

03:21 

04:08 

04:45 

19:24 

20:01 

20:47 

13 

13°41.2 

15°15.2 

240° 07.9 

9.9 

-22° 10.5 

-1.8 

55.5 

45 

03:45 

04:25 

04:58 

19:12 

19:44 

20:24 

14 

28°41.3 

15°14.5 

254°36.8 

9.9 

-22° 12.2 

-1.7 

55.5 

40 

04:03 

04:39 

05:08 

19:01 

19:30 

20:06 

15 

43°41.4 

15°13.7 

269°05.7 

9.9 

-22° 13.8 

-1.5 

55.4 

35 

04:18 

04:50 

05:17 

18:52 

19:19 

19:52 

16 

58°41.5 

15°13.0 

283°34.6 

9.9 

-22° 15.3 

-1.4 

55.4 

30 

04:30 

05:00 

05:25 

18:44 

19:10 

19:40 

17 

73°41.6 

15°12.2 

298°03.5 

9.9 

-22° 16.6 

-1.3 

55.4 

20 

04:49 

05:16 

05:39 

18:31 

18:54 

19:21 

18 

88°41.7 

15°11.5 

312°32.4 

9.9 

-22° 17.9 

-1.2 

55.4 

10 

05:03 

05:29 

05:51 

18:19 

18:41 

19:07 

19 

103°41.8 

15°10.8 

327°01.4 

10.0 

-22° 19.0 

-1.1 

55.4 

0 

05:15 

05:40 

06:02 

18:08 

18:30 

18:55 

20 

118°41.9 

15°10.0 

341°30.3 

10.0 

-22°20.1 

-1.0 

55.3 

-10 

05:26 

05:51 

06:13 

17:58 

18:19 

18:45 

21 

133°42.0 

15°09.3 

355°59.3 

10.0 

-22°21.0 

-0.8 

55.3 

-20 

05:35 

06:01 

06:24 

17:46 

18:09 

18:35 

22 

148°42.1 

15°08.5 

10°28.3 

10.0 

-22°21.8 

-0.7 

55.3 

-30 

05:44 

06:12 

06:37 

17:34 

17:58 

18:27 

23 

163°42.2 

15°07.8 

24°57.3 

10.0 

-22°22.4 

-0.6 

55.3 

-35 

05:48 

06:18 

06:44 

17:26 

17:53 

18:23 


SD. —15.8 

d=-0.7 

S.D.—15.2 

-40 

05:52 

06:24 

06:53 

17:18 

17:46 

18:18 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:57 

06:02 

06:04 

06:06 

06:08 

06:11 

06:13 

06:32 

06:40 

06:44 

06:48 

06:52 

06:57 

07:03 

07:02 

07:14 

07:20 

07:26 

07:32 

07:40 

07:48 

17:08 

16:57 

16:51 

16:45 

16:39 

16:31 

16:23 

17:39 

17:31 

17:27 

17:23 

17:19 

17:14 

17:08 

18:14 

18:09 

18:07 

18:05 

18:03 

18:01 

17:58 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

178°42.3 

193°42.4 

208°42.6 

223°42.7 

238°42.8 

15°07.0 

15°06.3 

15°05.5 

15°04.8 

15°04.0 

39°26.3 
53°55.4 
68°24.4 
82°53.5 
97° 22.6 

10.0 

10.0 

10.1 

10.1 

10.1 

-22°23.0 
-22°23.4 
-22°23.8 
-22°24.0 
-22° 24.1 

-0.5 

-0.4 

-0.3 

-0.2 

-0.0 

55.3 

55.2 

55.2 

55.2 

55.2 









5 

253°42.9 

15°03.3 

111°51.7 

10.1 

-22°24.1 

0.1 

55.2 








6 

268°43.0 

15°02.6 

126°20.8 

10.1 

-22°23.9 

0.2 

55.2 



Moonrise 



Moonset 


7 

283°43.1 

15°01.8 

140°50.0 

10.2 

-22°23.7 

0.3 

55.1 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

298°43.2 

15°01.1 

155° 19.2 

10.2 

-22°23.3 

0.4 

55.1 

72 







9 

313°43.3 

15°00.3 

169°48.4 

10.2 

-22°22.9 

0.5 

55.1 

70 







10 

328°43.4 

14°59.6 

184° 17.6 

10.2 

-22°22.3 

0.6 

55.1 

68 



21:40 




11 

343°43.5 

14°58.8 

198°46.8 

10.3 

-22°21.6 

0.8 

55.1 

66 

19:46 

20:31 

20:51 

22:47 

23:47 


12 

358°43.6 

14°58.1 

213°16.1 

10.3 

-22°20.8 

0.9 

55.0 

64 

19:03 

19:51 

20:20 

23:29 


00:26 

13 

13°43.7 

14°57.3 

227°45.4 

10.3 

-22° 19.9 

1.0 

55.0 

62 

18:35 

19:24 

19:57 

23:58 


00:54 

14 

28°43.8 

14°56.6 

242° 14.7 

10.3 

-22° 18.8 

1.1 

55.0 

60 

18:13 

19:02 

19:38 


00:20 

01:15 

15 

43°43.9 

14°55.8 

256°44.1 

10.4 

-22° 17.7 

1.2 

55.0 

58 

17:55 

18:45 

19:23 


00:37 

01:32 

16 

58°44.0 

14°55.0 

271° 13.4 

10.4 

-22° 16.4 

1.3 

55.0 

56 

17:40 

18:30 

19:09 

00:08 

00:52 

01:47 

17 

73°44.1 

14°54.3 

285°42.8 

10.4 

-22°15.1 

1.4 

55.0 

54 

17:27 

18:17 

18:58 

00:20 

01:05 

01:60 

18 

88°44.2 

14°53.5 

300° 12.3 

10.4 

-22° 13.6 

1.5 

54.9 

52 

17:16 

18:06 

18:48 

00:31 

01:17 

02:11 

19 

103°44.4 

14°52.8 

314°41.7 

10.5 

-22° 12.0 

1.6 

54.9 

50 

17:06 

17:56 

18:39 

00:40 

01:27 

02:21 

20 

118°44.5 

14°52.0 

329° 11.2 

10.5 

-22° 10.3 

1.8 

54.9 

45 

16:45 

17:36 

18:19 

01:00 

01:48 

02:41 

21 

133°44.6 

14°51.3 

343°40.7 

10.5 

-22°08.5 

1.9 

54.9 

40 

16:28 

17:19 

18:04 

01:16 

02:05 

02:58 

22 

148°44.7 

14°50.5 

358° 10.3 

10.6 

-22°06.6 

2.0 

54.9 

35 

16:13 

17:04 

17:50 

01:30 

02:19 

03:12 

23 

163°44.8 

14°49.8 

12°39.9 

10.6 

-22°04.6 

2.1 

54.9 

30 

16:01 

16:52 

17:39 

01:42 

02:32 

03:24 


SD. = 15.8 

d=-0.7 

S.D.—15.1 

20 

15:40 

16:31 

17:19 

02:03 

02:53 

03:45 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

15:21 

15:04 

14:47 

14:29 

14:08 

13:56 

13:41 

13:25 

13:04 

12:54 

12:43 

12:31 

12:16 

11:59 

16:13 

15:55 

15:38 

15:20 

14:59 

14:46 

14:32 

14:15 

13:54 

13:45 

13:33 

13:21 

13:06 

12:48 

17:02 

16:45 

16:29 

16:12 

15:52 

15:40 

15:27 

15:11 

14:51 

14:42 

14:31 

14:19 

14:06 

13:50 

02:21 

02:37 

02:54 

03:12 

03:33 

03:45 

03:59 

04:15 

04:35 

04:45 

04:56 

05:08 

05:23 

05:40 

03:12 

03:29 

03:46 

04:05 

04:26 

04:38 

04:53 

05:10 

05:31 

05:40 

05:52 

06:04 

06:19 

06:37 

04:03 

04:20 

04:36 

04:54 

05:15 

05:27 

05:41 

05:57 

06:17 

06:27 

06:37 

06:49 

07:03 

07:20 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

178 u 44.9 

193°45.0 

208°45.1 

223°45.2 

238°45.3 

253°45.4 

268°45.6 

283°45.7 

298°45.8 

313°45.9 

328°46.0 

343°46.1 

14' J 49.0 

14°48.3 

14°47.5 

14°46.7 

14°46.0 

14°45.2 

14°44.5 

14°43.7 

14°43.0 

14°42.2 

14°41.4 

14°40.7 

27 u 09.5 

41°39.2 

56°08.8 

70°38.6 

85°08.3 

99°38.1 

114°08.0 

128°37.8 

143°07.7 

157°37.7 

172°07.7 

186°37.7 

10.6 

10.7 

10.7 

10.7 

10.8 
10.8 
10.8 
10.9 
10.9 
11.0 
11.0 
11.0 

-22°02.4 

-22°00.2 

-21°57.8 

-21°55.4 

-21°52.8 

-21°50.2 

-21°47.4 

-21°44.5 

-21°41.5 

-21°38.4 

-21°35.2 

-21°31.9 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 
2.9 
3.0 

3.1 

3.2 
3.4 

54.8 

54.8 

54.8 

54.8 

54.8 

54.8 

54.8 

54.7 

54.7 

54.7 

54.7 

54.7 








12 

358°46.2 

14°39.9 

201°07.7 

11.1 

-21°28.5 

3.5 

54.7 








13 

13°46.3 

14°39.2 

215°37.8 

11.1 

-21°25.0 

3.6 

54.7 



Sun 



Moon 


14 

28°46.5 

14°38.4 

230°08.0 

11.2 

-21°21.4 

3.7 

54.6 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

43°46.6 

14°37.6 

244°38.2 

11.2 

-21° 17.7 

3.8 

54.6 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

58°46.7 

14°36.9 

259°08.4 

11.2 

-21° 13.9 

3.9 

54.6 

11 

05:20 

05:15 

12:05 

21:16 

08:50 

10 (86%) 

17 

73°46.8 

14°36.1 

273°38.7 

11.3 

-21°10.0 

4.0 

54.6 

12 

05:11 

05:06 

12:05 

22:07 

09:42 

11(92%) 

18 

88°46.9 

14°35.3 

288°09.0 

11.3 

-21°06.0 

4.1 

54.6 

13 

05:00 

04:55 

12:04 

22:57 

10:32 

12(96%) 

19 

103°47.0 

14°34.6 

302°39.3 

11.4 

-21°01.9 

4.2 

54.6 








20 

118°47.1 

14°33.8 

317°09.7 

11.4 

-20° 57.7 

4.3 

54.6 








21 

133°47.3 

14°33.1 

331°40.2 

11.5 

-20°53.4 

4.4 

54.5 








22 

148°47.4 

14°32.3 

346° 10.7 

11.5 

-20°49.0 

4.5 

54.5 








23 

163°47.5 

14°31.5 

0°41.2 

11.6 

-20°44.5 

4.5 

54.5 









SD. —15.8 

d—-0.8 

S.D.—15.0 









151 





August 14, 15 ,16 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

322°07.6 

178°26.6 

15°44.1 

172° 12.6 

13°27.8 

68°52.8 

-22°08.6 

36°00.7 

-22°20.8 

Alpheratz 

357°38.9 

29°11.8 

1 

337° 10.1 

193°26.0 

15°43.1 

187° 13.5 

13°27.3 

83°55.3 

-22°08.6 

51°03.3 

-22°20.8 

Ankaa 

353°11.2 

-42°11.8 

2 

352° 12.6 

208°25.4 

15°42.2 

202° 14.4 

13°26.7 

98°57.7 

-22°08.6 

66°05.9 

-22°20.8 

Schedar 

349°35.3 

56°38.4 

3 

7° 15.0 

223°24.8 

15°41.2 

217° 15.4 

13°26.1 

114°00.2 

-22°08.6 

81°08.5 

-22°20.8 

Diphda 

348°51.3 

-17°52.7 

4 

22° 17.5 

238°24.2 

15°40.3 

232° 16.3 

13°25.6 

129°02.6 

-22°08.7 

96° 11.1 

-22°20.8 

Achernar 

335°23.3 

-57°08.1 

5 

37°20.0 

253°23.6 

15°39.3 

247° 17.2 

13°25.0 

144°05.1 

-22°08.7 

111° 13.7 

-22°20.9 

Hamal 

327°55.9 

23°33.2 

6 

52°22.4 

268°23.1 

15°38.4 

262° 18.2 

13°24.5 

159°07.5 

-22°08.7 

126° 16.3 

-22°20.9 

Polaris 

315°52.7 

89°20.4 

7 

67°24.9 

283°22.5 

15°37.4 

277° 19.1 

13°23.9 

174° 10.0 

-22°08.7 

141° 18.9 

-22°20.9 

Akamar 

315°15.1 

-40° 13.4 

8 

82°27.4 

298°21.9 

15°36.4 

292°20.0 

13°23.4 

189°12.4 

-22°08.7 

156°21.5 

-22°20.9 

Menkar 

314°10.6 

4°09.9 

9 

97°29.8 

313°21.3 

15°35.5 

307°21.0 

13°22.8 

204° 14.8 

-22°08.7 

171°24.1 

-22°20.9 

Mirfak 

308°34.3 

49°55.5 

10 

112°32.3 

328°20.7 

15°34.5 

322°21.9 

13°22.3 

219°17.3 

-22°08.7 

186° 26.7 

-22°20.9 

Aldebaran 

290°44.6 

16°32.8 

11 

127°34.7 

343°20.1 

15°33.6 

337°22.8 

13°21.7 

234° 19.7 

-22°08.7 

201°29.3 

-22°21.0 

Rigel 

281°08.1 

-8° 10.7 

12 

142°37.2 

358° 19.5 

15°32.6 

352°23.8 

13°21.2 

249°22.2 

-22°08.7 

216°31.9 

-22°21.0 

Capella 

280°28.4 

46°00.8 

13 

157°39.7 

13°19.0 

15°31.7 

7°24.7 

13°20.6 

264°24.6 

-22°08.7 

231°34.5 

-22°21.0 

Bellatrix 

278°27.6 

6 °22.0 

14 

172°42.1 

28°18.4 

15°30.7 

22°25.6 

13°20.1 

279°27.0 

-22°08.8 

246° 37.1 

-22°21.0 

Elnath 

278°07.5 

28°37.3 

15 

187°44.6 

43° 17.8 

15°29.8 

37°26.6 

13° 19.5 

294°29.5 

-22°08.8 

261°39.7 

-22°21.0 

Alnilam 

275°42.3 

-1° 11.4 

16 

202°47.1 

58° 17.2 

15°28.8 

52°27.5 

13°19.0 

309°31.9 

-22°08.8 

276°42.3 

-22°21.1 

Betelgeuse 

270°56.9 

7°24.6 

17 

217°49.5 

73°16.6 

15°27.8 

67°28.4 

13° 18.4 

324°34.4 

-22°08.8 

291°44.9 

-22°21.1 

Canopus 

263°54.7 

-52°42.2 

18 

232°52.0 

88 ° 16.0 

15°26.9 

82°29.4 

13°17.9 

339°36.8 

-22°08.8 

306°47.5 

-22°21.1 

Sirius 

258°30.2 

-16°44.3 

19 

247° 54.5 

103°15.5 

15°25.9 

97°30.3 

13°17.3 

354°39.2 

-22°08.8 

321°50.1 

-22°21.1 

Adara 

255°09.5 

-28°59.8 

20 

262°56.9 

118° 14.9 

15°24.9 

112°31.3 

13° 16.8 

9°41.7 

-22°08.8 

336°52.7 

-22°21.1 

Procyon 

244°55.5 

5°10.7 

21 

277°59.4 

133° 14.3 

15°24.0 

127°32.2 

13° 16.2 

24°44.1 

-22°08.8 

351°55.3 

-22°21.1 

Pollux 

243°22.8 

27°58.7 

22 

293°01.8 

148° 13.7 

15°23.0 

142°33.1 

13°15.6 

39°46.6 

-22°08.8 

6°57.9 

-22°21.2 

Avior 

234° 17.0 

-59°34.2 

23 

308°04.3 

163°13.1 

15°22.1 

157°34.1 

13°15.1 

54°49.0 

-22°08.9 

22°00.5 

-22°21.2 

Suhail 

222°49.8 

-43°30.6 

Mer.pass.:2:31: 

v-0.6 d-0.9 

m-3.8 

v0.9 d-0.6 ml.7 | 

v2.4 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Miaplacidus 

221°39.8 

-69°47.8 


Alphard 

217°52.3 

-8°44.5 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT ■ ■ t, u ^ 

1 Q'3°47 1 

°oq n 

0 

323 u 06.8 

178 u 12.6 

15 u 21.1 

172 u 35.0 

13 u 14.5 

69 u 51.4 

-22 u 08.9 

37 u 03.1 

-22 u 21.2 

uuDne 

i onO on it 

oi oy.u 

i a o no n 

1 

338°09.2 

193° 12.0 

15°20.1 

187°35.9 

13° 14.0 

84°53.9 

-22°08.9 

52°05.7 

-22°21.2 

Denebola 

182 zy.b 

14 28.0 

2 

353°11.7 

208° 11.4 

15°19.2 

202°36.9 

13° 13.4 

99°56.3 

-22°08.9 

67°08.3 

-22°21.2 

Gienah 

175°48.2 

i "70 One i 

-17°38.9 

3 

8 ° 14.2 

223° 10.8 

15°18.2 

217°37.8 

13° 12.9 

114°58.7 

-22°08.9 

82° 10.9 

-22°21.3 

Acrux 

1/3 05.1 

-63° 12.5 

4 

23° 16.6 

238° 10.2 

15°17.2 

232°38.7 

13° 12.3 

130°01.2 

-22°08.9 

97° 13.5 

-22°21.3 

Gacrux 

171°56.6 

-57° 13.4 

5 

38°19.1 

253°09.7 

15°16.2 

247°39.7 

13° 11.8 

145°03.6 

-22°08.9 

112°16.1 

-22°21.3 

Alioth 

166° 17.3 

55°51.6 

6 

53°21.6 

268°09.1 

15°15.3 

262°40.6 

13° 11.2 

160°06.0 

-22°08.9 

127° 18.7 

-22°21.3 

Spica 

158°27.0 

-11°15.6 

/inOio A 

7 

68°24.0 

283°08.5 

15° 14.3 

277°41.6 

13° 10.6 

175°08.5 

-22°08.9 

142°21.3 

-22°21.3 

Alcaid 

152°55.7 

40 13.4 

8 

83°26.5 

298°07.9 

15°13.3 

292°42.5 

13°10.1 

190°10.9 

-22°09.0 

157° 23.9 

-22°21.3 

Hadar 

148°42.1 

i a oO no “7 

-60° 28.1 
nrO n-7 r\ 

9 

98°29.0 

313°07.4 

15° 12.4 

307°43.4 

13°09.5 

205°13.3 

-22°09.0 

172°26.5 

-22°21.4 

Menkent 

148 02.7 

-36 27.9 

10 

113°31.4 

328°06.8 

15° 11.4 

322°44.4 

13°09.0 

220°15.8 

-22°09.0 

187°29.1 

-22°21.4 

Arcturus 

145°51.8 

19°05.5 

11 

128°33.9 

343°06.2 

15° 10.4 

337°45.3 

13°08.4 

235°18.2 

-22°09.0 

202°31.7 

-22°21.4 

Rigil Kent. 

139°46.1 

-60°55.0 

12 

143°36.3 

358°05.6 

15°09.4 

352°46.2 

13°07.9 

250°20.6 

-22°09.0 

217°34.3 

-22°21.4 

Zubenelg. 

137°00.8 

-16°07.2 

13 

158°38.8 

13°05.1 

15°08.5 

7°47.2 

13°07.3 

265°23.1 

-22°09.0 

232°36.9 

-22°21.4 

Kochab 

137°20.2 

1 OCO rv-7 A 

74°05.0 

nrOono 

14 

173°41.3 

28°04.5 

15°07.5 

22°48.1 

13°06.8 

280°25.5 

-22°09.0 

247°39.5 

-22°21.5 

Alphecca 

126 07.4 

i i no m n 

26 39.3 

nrOno A 

15 

188°43.7 

43°03.9 

15°06.5 

37°49.1 

13°06.2 

295°27.9 

-22°09.0 

262°42.1 

-22°21.5 

Antares 

112 21.0 

-26 28.4 

16 

203°46.2 

58°03.4 

15°05.5 

52°50.0 

13°05.6 

310°30.4 

-22°09.0 

277°44.7 

-22°21.5 

Atria 

107° 18.7 

i nno r\- 7 e 

-69°03.8 

1 C O A A O 

17 

218°48.7 

73°02.8 

15°04.6 

67°50.9 

13°05.1 

325°32.8 

-22°09.1 

292°47.3 

-22°21.5 

Sa bi k 

102 0/.5 

-15 44.8 

o “7 o 7 n 

18 

233°51.1 

88 °02.2 

15°03.6 

82°51.9 

13°04.5 

340°35.2 

-22°09.1 

307°49.9 

-22°21.5 

Shaula 

96° 16.0 

nrO nn a 

-37 07.0 

mO oo i 

19 

248° 53.6 

103°01.6 

15°02.6 

97°52.8 

13°04.0 

355°37.7 

-22°09.1 

322°52.5 

-22°21.5 

Rasalhague 

96 02.4 

nno a o o 

12 33.1 

20 

263°56.1 

118°01.1 

15°01.6 

112°53.7 

13°03.4 

10°40.1 

-22°09.1 

337°55.1 

-22°21.6 

Eta min 

90 43.8 

51°29.5 

21 

278°58.5 

133°00.5 

15°00.6 

127°54.7 

13°02.9 

25°42.5 

-22°09.1 

352°57.7 

-22°21.6 

Kaus Aust. 

83°37.9 

onoor o 

-34°22.4 

ooo AO A 

22 

294°01.0 

147°59.9 

14°59.7 

142°55.6 

13°02.3 

40°45.0 

-22°09.1 

8°00.3 

-22°21.6 

Vega 

80 35.8 

38 48.4 

23 

309°03.5 

162°59.4 

14°58.7 

157°56.6 

13°01.7 

55°47.4 

-22°09.1 

23°02.8 

-22°21.6 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.3 

Mer.pass.:2:27: 

v-0.6 d-1.0 

m-3.8 

v0.9 d-0.6 ml.7 | 

v2.4 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Peacock 

53°12.0 

-56°40.3 





















Deneb 

49°28.2 

45°21.1 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

324 u 05.9 

177 u 58.8 

14 u 57.7 

172 u 57.5 

13 u 01.2 

70 u 49.8 

-22 u 09.1 

38 u 05.4 

-22 u 21.6 

Alnair 

27°38.0 

-46°51.8 

1 

339°08.4 

192°58.2 

14°56.7 

187°58.4 

13°00.6 

85°52.2 

-22°09.1 

53°08.0 

-22°21.7 

Fomalhaut 

15°19.0 

-29°31.0 

2 

354° 10.8 

207°57.7 

14°55.7 

202°59.4 

13°00.1 

100°54.7 

-22°09.2 

68 ° 10.6 

-22°21.7 

Scheat 

13°49.0 

28°11.3 

3 

9° 13.3 

222°57.1 

14°54.7 

218°00.3 

12°59.5 

115°57.1 

-22°09.2 

83° 13.2 

-22°21.7 

Markab 

13°33.8 

15°18.6 

4 

24° 15.8 

237°56.5 

14°53.8 

233°01.3 

12°58.9 

130°59.5 

-22°09.2 

98° 15.8 

-22°21.7 

2019/8/1 

SHA 

Mer.pass 

5 

39° 18.2 

252°56.0 

14°52.8 

248° 02.2 

12°58.4 

146°01.9 

-22°09.2 

113°18.4 

-22°21.7 

A-Zf/Oj X 

216°18.9 

12:07 

6 

54°20.7 

267°55.4 

14°51.8 

263°03.1 

12°57.8 

161°04.4 

-22°09.2 

128°21.0 

-22°21.7 

Mars 

210°04.9 

12:30 

7 

69°23.2 

282°54.8 

14°50.8 

278° 04.1 

12°57.3 

176°06.8 

-22°09.2 

143°23.6 

-22°21.8 

J u piter 

106°45.2 

19:21 

8 

84°25.6 

297°54.3 

14°49.8 

293°05.0 

12°56.7 

191°09.2 

-22°09.2 

158°26.2 

-22°21.8 

Saturn 

73° 53.0 

21:32 

9 

99°28.1 

312°53.7 

14°48.8 

308°06.0 

12°56.2 

206°11.7 

-22°09.2 

173°28.8 

-22°21.8 




10 

114°30.6 

327°53.1 

14°47.8 

323°06.9 

12°55.6 

221°14.1 

-22°09.3 

188°31.4 

-22°21.8 

2019/8/1 

SHA 

Mer.pass 

11 

129°33.0 

342°52.6 

14°46.8 

338°07.8 

12°55.0 

236°16.5 

-22°09.3 

203° 34.0 

-22°21.8 

Venus 

215°05.8 

12:08 

12 

144° 35.5 

357°52.0 

14°45.8 

353°08.8 

12°54.5 

251°18.9 

-22°09.3 

218°36.6 

-22°21.9 

Mars 

209°28.2 

12:29 

13 

159°37.9 

12°51.4 

14°44.8 

8°09.7 

12°53.9 

266°21.4 

-22°09.3 

233°39.2 

-22°21.9 

Jupiter 

106°44.7 

19:17 

14 

174°40.4 

27°50.9 

14°43.9 

23° 10.7 

12°53.4 

281°23.8 

-22°09.3 

248°41.8 

-22°21.9 

Saturn 

73°56.3 

21:28 

15 

189°42.9 

42°50.3 

14°42.9 

38°11.6 

12°52.8 

296°26.2 

-22°09.3 

263°44.4 

-22°21.9 

2019/8/1 

SHA 

Mer.pass 

16 

204°45.3 

57°49.8 

14°41.9 

53°12.5 

12°52.2 

311°28.6 

-22°09.3 

278°47.0 

-22°21.9 

Venus 

213°52.9 

12:09 

17 

219°47.8 

72°49.2 

14°40.9 

68°13.5 

12°51.7 

326°31.0 

-22°09.3 

293°49.6 

-22°21.9 

Mars 

208°51.6 

12:27 

18 

234° 50.3 

87°48.6 

14°39.9 

83° 14.4 

12°51.1 

341°33.5 

-22°09.4 

308° 52.2 

-22°22.0 

Jupiter 

106°43.9 

19:14 

19 

249°52.7 

102°48.1 

14°38.9 

98°15.4 

12°50.6 

356°35.9 

-22°09.4 

323° 54.8 

-22°22.0 

Saturn 

73°59.5 

21:24 

20 

264°55.2 

117°47.5 

14°37.9 

113°16.3 

12°50.0 

11°38.3 

-22°09.4 

338° 57.4 

-22°22.0 

1 Horizontal naralax 


21 

279° 57.7 

132°47.0 

14°36.9 

128°17.2 

12°49.4 

26°40.7 

-22°09.4 

353° 59.9 

-22°22.0 


r 

Venus; 

0.1 

22 

295°00.1 

147°46.4 

14°35.9 

143° 18.2 

12°48.9 

41°43.2 

-22°09.4 

9°02.5 

-22°22.0 


Mars: 

0.1 

23 

310°02.6 

162°45.8 

14°34.9 

158° 19.1 

12°48.3 

56°45.6 

-22°09.4 

24° 05.1 

-22°22.0 




Mer.pass.:2:23: 

v-0.6 d-1.0 

m-3.8 

v0.9 d-0.6 ml.7 | 

v2.4 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 





152 



2019 August 14 to Aug. 16 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

178 u 47.6 

14 u 30.8 

15 u 11.8 

11.6 

-20 u 39.9 

4.6 

54.5 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°47.7 

14°30.0 

29°42.4 

11.6 

-20°35.2 

4.7 

54.5 

72 

— 

— 

02:22 

21:41 


— 

2 

208°47.8 

14°29.2 

44°13.1 

11.7 

-20°30.4 

4.8 

54.5 

70 

— 

— 

02:55 

21:10 

— 

— 

3 

223°47.9 

14°28.5 

58°43.8 

11.7 

-20°25.5 

4.9 

54.5 

68 

— 

01:41 

03:18 

20:48 

22:21 

— 

4 

238°48.1 

14°27.7 

73° 14.5 

11.8 

-20°20.5 

5.0 

54.5 

66 

— 

02:19 

03:36 

20:30 

21:45 

— 

5 

253°48.2 

14°26.9 

87°45.3 

11.8 

-20° 15.5 

5.1 

54.4 

64 

— 

02:46 

03:51 

20:16 

21:20 

— 

6 

268°48.3 

14°26.2 

102°16.2 

11.9 

-20° 10.3 

5.2 

54.4 

62 

01:30 

03:06 

04:03 

20:04 

21:01 

22:33 

7 

283°48.4 

14°25.4 

116°47.1 

11.9 

-20°05.0 

5.3 

54.4 

60 

02:04 

03:22 

04:13 

19:54 

20:45 

22:01 

8 

298°48.5 

14°24.6 

131°18.1 

12.0 

-19°59.7 

5.4 

54.4 

58 

02:29 

03:35 

04:22 

19:45 

20:32 

21:37 

9 

313°48.6 

14°23.9 

145°49.1 

12.0 

-19°54.2 

5.5 

54.4 

56 

02:48 

03:47 

04:30 

19:38 

20:21 

21:19 

10 

328°48.8 

14°23.1 

160°20.1 

12.1 

-19°48.7 

5.6 

54.4 

54 

03:03 

03:56 

04:37 

19:31 

20:11 

21:04 

11 

343°48.9 

14°22.3 

174°51.2 

12.1 

-19°43.1 

5.7 

54.4 

52 

03:16 

04:05 

04:43 

19:25 

20:03 

20:51 

12 

358°49.0 

14°21.5 

189°22.3 

12.2 

-19°37.4 

5.8 

54.4 

50 

03:27 

04:13 

04:49 

19:19 

19:55 

20:40 

13 

13°49.1 

14°20.8 

203°53.5 

12.2 

-19°31.6 

5.8 

54.4 

45 

03:50 

04:29 

05:01 

19:07 

19:39 

20:18 

14 

28°49.2 

14°20.0 

218°24.8 

12.3 

-19°25.7 

5.9 

54.3 

40 

04:07 

04:42 

05:11 

18:57 

19:26 

20:01 

15 

43°49.3 

14° 19.2 

232°56.1 

12.3 

-19°19.8 

6.0 

54.3 

35 

04:21 

04:53 

05:20 

18:49 

19:16 

19:48 

16 

58°49.5 

14° 18.5 

247° 27.4 

12.4 

-19°13.7 

6.1 

54.3 

30 

04:32 

05:02 

05:27 

18:41 

19:07 

19:36 

17 

73°49.6 

14° 17.7 

261°58.8 

12.4 

-19°07.6 

6.2 

54.3 

20 

04:50 

05:17 

05:40 

18:29 

18:52 

19:19 

18 

88°49.7 

14°16.9 

276°30.2 

12.5 

-19°01.3 

6.3 

54.3 

10 

05:04 

05:29 

05:51 

18:18 

18:40 

19:05 

19 

103°49.8 

14°16.1 

291°01.7 

12.5 

-18°55.0 

6.4 

54.3 

0 

05:15 

05:40 

06:01 

18:08 

18:29 

18:54 

20 

118°49.9 

14° 15.4 

305°33.3 

12.6 

-18°48.6 

6.4 

54.3 

-10 

05:25 

05:50 

06:11 

17:58 

18:20 

18:44 

21 

133°50.1 

14° 14.6 

320°04.9 

12.6 

-18°42.2 

6.5 

54.3 

-20 

05:33 

05:59 

06:22 

17:47 

18:10 

18:36 

22 

148°50.2 

14°13.8 

334°36.5 

12.7 

-18°35.6 

6.6 

54.3 

-30 

05:41 

06:09 

06:34 

17:35 

18:00 

18:28 

23 

163°50.3 

14° 13.0 

349°08.2 

12.7 

-18°29.0 

6.7 

54.3 

-35 

05:45 

06:15 

06:41 

17:29 

17:55 

18:25 


SD. —15.8 

d—-0.8 

S.D. —14.9 

-40 

05:49 

06:21 

06:49 

17:21 

17:49 

18:21 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:53 

05:57 

05:59 

06:00 

06:02 

06:04 

06:06 

06:27 

06:35 

06:38 

06:42 

06:46 

06:51 

06:55 

06:58 

07:09 

07:14 

07:19 

07:26 

07:32 

07:40 

17:12 

17:01 

16:56 

16:50 

16:44 

16:37 

16:30 

17:42 

17:35 

17:31 

17:28 

17:24 

17:19 

17:15 

18:17 

18:13 

18:11 

18:10 

18:08 

18:06 

18:04 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

178°50.4 

193°50.5 

208°50.7 

223°50.8 

238°50.9 

14° 12.3 
14°11.5 
14° 10.7 
14°09.9 
14°09.2 

3°39.9 
18°11.7 
32°43.5 
47° 15.4 
61°47.4 

12.8 

12.8 

12.9 

12.9 

13.0 

-18°22.2 

-18°15.4 

-18°08.6 

-18°01.6 

-17°54.6 

6.8 

6.8 

6.9 

7.0 

7.1 

54.3 

54.2 

54.2 

54.2 

54.2 









5 

253°51.0 

14°08.4 

76°19.4 

13.0 

-17°47.4 

7.2 

54.2 








6 

268°51.2 

14°07.6 

90°51.4 

13.1 

-17°40.3 

7.2 

54.2 



Moonrise 



Moonset 


7 

283°51.3 

14°06.8 

105°23.5 

13.1 

-17°33.0 

7.3 

54.2 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

298°51.4 

14°06.1 

119°55.6 

13.2 

-17°25.6 

7.4 

54.2 

72 

— 

22:24 

21:53 

— 

— 

02:53 

9 

313°51.5 

14°05.3 

134°27.8 

13.2 

-17°18.2 

7.5 

54.2 

70 

22:14 

21:48 

21:33 

— 

01:27 

03:28 

10 

328°51.6 

14°04.5 

149°00.0 

13.3 

-17°10.7 

7.5 

54.2 

68 

21:29 

21:22 

21:16 

00:22 

02:11 

03:53 

11 

343°51.8 

14°03.7 

163°32.3 

13.3 

-17°03.2 

7.6 

54.2 

66 

20:59 

21:02 

21:03 

01:10 

02:41 

04:12 

12 

358°51.9 

14°02.9 

178°04.7 

13.4 

-16°55.5 

7.7 

54.2 

64 

20:36 

20:46 

20:52 

01:40 

03:03 

04:27 

13 

13°52.0 

14°02.2 

192°37.0 

13.4 

-16°47.8 

7.7 

54.1 

62 

20:18 

20:33 

20:43 

02:03 

03:20 

04:39 

14 

28°52.1 

14°01.4 

207°09.5 

13.5 

-16°40.1 

7.8 

54.1 

60 

20:03 

20:21 

20:35 

02:22 

03:35 

04:50 

15 

43°52.3 

14°00.6 

221°42.0 

13.5 

-16°32.2 

7.9 

54.1 

58 

19:51 

20:11 

20:28 

02:37 

03:47 

04:59 

16 

58°52.4 

13°59.8 

236° 14.5 

13.6 

-16°24.3 

8.0 

54.1 

56 

19:40 

20:03 

20:21 

02:50 

03:57 

05:07 

17 

73°52.5 

13°59.0 

250°47.1 

13.6 

-16°16.3 

8.0 

54.1 

54 

19:30 

19:55 

20:16 

03:01 

04:07 

05:15 

18 

88°52.6 

13°58.3 

265°19.7 

13.7 

-16°08.2 

8.1 

54.1 

52 

19:21 

19:48 

20:11 

03:11 

04:15 

05:21 

19 

103°52.8 

13°57.5 

279°52.4 

13.7 

-16°00.1 

8.2 

54.1 

50 

19:13 

19:42 

20:06 

03:20 

04:23 

05:27 

20 

118°52.9 

13°56.7 

294°25.1 

13.7 

-15°51.9 

8.2 

54.1 

45 

18:57 

19:28 

19:56 

03:39 

04:38 

05:39 

21 

133°53.0 

13°55.9 

308°57.9 

13.8 

-15°43.7 

8.3 

54.1 

40 

18:43 

19:17 

19:47 

03:54 

04:51 

05:50 

22 

148° 53.1 

13°55.1 

323°30.7 

13.8 

-15°35.4 

8.4 

54.1 

35 

18:31 

19:07 

19:40 

04:07 

05:02 

05:58 

23 

163°53.3 

13°54.3 

338°03.5 

13.9 

-15°27.0 

8.4 

54.1 

30 

18:21 

18:59 

19:34 

04:18 

05:12 

06:06 


SD. —15.8 

d—-0.8 

S.D.—14.8 

20 

18:03 

18:44 

19:23 

04:37 

05:28 

06:19 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

17:48 

17:34 

17:19 

17:04 

16:46 

16:35 

16:24 

16:09 

15:52 

15:44 

15:35 

15:25 

15:13 

14:60 

18:32 

18:20 

18:08 

17:55 

17:40 

17:31 

17:21 

17:10 

16:56 

16:49 

16:42 

16:34 

16:25 

16:14 

19:13 

19:04 

18:55 

18:45 

18:33 

18:27 

18:20 

18:11 

18:00 

17:55 

17:50 

17:44 

17:37 

17:30 

04:53 

05:09 

05:24 

05:41 

05:59 

06:10 

06:23 

06:37 

06:55 

07:04 

07:13 

07:24 

07:36 

07:50 

05:43 

05:56 

06:09 

06:23 

06:40 

06:49 

06:59 

07:12 

07:27 

07:34 

07:42 

07:50 

08:00 

08:11 

06:31 

06:41 

06:52 

07:03 

07:16 

07:23 

07:32 

07:41 

07:53 

07:59 

08:05 

08:11 

08:19 

08:27 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

178 u 53.4 
193°53.5 
208°53.6 
223°53.8 
238°53.9 
253°54.0 
268°54.2 
283°54.3 
298°54.4 
313°54.5 
328°54.7 
343° 54.8 

13 u 53.6 

13°52.8 

13°52.0 

13°51.2 

13°50.4 

13°49.6 

13°48.8 

13°48.1 

13°47.3 

13°46.5 

13°45.7 

13°44.9 

352 u 36.4 

7°09.4 

21°42.4 

36°15.5 

50°48.6 

65°21.7 

79°54.9 

94°28.1 

109°01.4 

123°34.7 

138°08.1 

152°41.5 

13.9 

14.0 

14.0 

14.1 

14.1 

14.2 

14.2 

14.3 
14.3 

14.3 

14.4 
14.4 

-15°18.5 
-15°10.0 
-15°01.4 
-14°52.8 
-14°44.1 
-14°35.4 
-14°26.6 
-14° 17.7 
-14°08.7 
-13°59.8 
-13°50.7 
-13°41.6 

8.5 

8.5 

8.6 
8.7 

8.7 

8.8 
8.8 
8.9 
9.0 
9.0 
9.1 
9.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.0 

54.0 

54.0 

54.0 

54.0 

54.0 

54.0 








12 

358°54.9 

13°44.1 

167° 14.9 

14.5 

-13°32.5 

9.2 

54.0 








13 

13°55.1 

13°43.3 

181°48.4 

14.5 

-13°23.3 

9.2 

54.0 



Sun 



Moon 


14 

28°55.2 

13°42.5 

196°22.0 

14.6 

-13° 14.0 

9.3 

54.0 

Day 

Eqn.ofTime 

Mer. 

Mer. Pass. 

Age 

15 

43°55.3 

13°41.8 

210°55.5 

14.6 

-13°04.7 

9.3 

54.0 


00 " 

12 h 

Pass 

Upper 

Lower 


16 

58°55.4 

13°41.0 

225°29.1 

14.6 

-12°55.3 

9.4 

54.0 

14 

04:50 

04:44 

12:04 

23:44 

11:21 

13(99%) 

17 

73°55.6 

13°40.2 

240°02.8 

14.7 

-12°45.9 

9.4 

54.0 

15 

04:38 

04:32 

12:04 

00:30 

12:07 

14(100%) 

18 

88°55.7 

13°39.4 

254°36.5 

14.7 

-12°36.4 

9.5 

54.0 

16 

04:26 

04:20 

12:04 

00:30 

12:52 

15(99%) 

19 

103°55.8 

13°38.6 

269° 10.2 

14.8 

-12°26.9 

9.5 

54.0 








20 

118°56.0 

13°37.8 

283°44.0 

14.8 

-12°17.3 

9.6 

54.0 








21 

133°56.1 

13°37.0 

298° 17.8 

14.8 

-12°07.7 

9.6 

54.0 








22 

148°56.2 

13°36.2 

312°51.7 

14.9 

-11°58.0 

9.7 

54.0 








23 

163°56.4 

13°35.4 

327°25.6 

14.9 

-11°48.3 

9.7 

54.0 









SD. —15.8 

d—-0.8 

S.D.—14.8 
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August 17, 18 ,19 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter Saturn Stars 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

325°05.1 

177°45.3 

14°33.9 

173°20.1 

12°47.7 

71°48.0 

-22°09.4 

39°07.7 

-22°22.1 

Alpheratz 

357°38.8 

29°11.8 

1 

340°07.5 

192°44.7 

14°32.9 

188°21.0 

12°47.2 

86°50.4 

-22°09.4 

54° 10.3 

-22°22.1 

Ankaa 

353°11.2 

-42°11.8 

2 

355°10.0 

207°44.2 

14°31.9 

203°22.0 

12°46.6 

101°52.8 

-22°09.4 

69° 12.9 

-22°22.1 

Schedar 

349°35.3 

56°38.4 

3 

10°12.4 

222°43.6 

14°30.9 

218°22.9 

12°46.1 

116°55.3 

-22°09.5 

84° 15.5 

-22°22.1 

Diphda 

348°51.3 

-17°52.7 

4 

25°14.9 

237° 43.1 

14°29.9 

233°23.8 

12°45.5 

131°57.7 

-22°09.5 

99°18.1 

-22°22.1 

Achernar 

335°23.3 

-57°08.1 

5 

40°17.4 

252°42.5 

14°28.9 

248° 24.8 

12°44.9 

147°00.1 

-22°09.5 

114°20.7 

-22°22.1 

Hamal 

327°55.9 

23°33.2 

6 

55°19.8 

267°42.0 

14°27.9 

263°25.7 

12°44.4 

162°02.5 

-22°09.5 

129°23.3 

-22°22.2 

Polaris 

315°51.3 

89°20.4 

7 

70°22.3 

282°41.4 

14°26.9 

278°26.7 

12°43.8 

177°04.9 

-22°09.5 

144°25.9 

-22°22.2 

Akamar 

315°15.0 

-40° 13.4 

8 

85°24.8 

297°40.8 

14°25.9 

293°27.6 

12°43.3 

192°07.3 

-22°09.5 

159°28.5 

-22°22.2 

Menkar 

314°10.6 

4°09.9 

9 

100°27.2 

312°40.3 

14°24.9 

308°28.5 

12°42.7 

207°09.8 

-22°09.5 

174°31.1 

-22°22.2 

Mirfak 

308°34.3 

49°55.5 

10 

115°29.7 

327° 39.7 

14°23.9 

323°29.5 

12°42.1 

222 °12.2 

-22°09.6 

189°33.7 

-22°22.2 

Aldebaran 

290°44.6 

16°32.8 

11 

130°32.2 

342°39.2 

14°22.8 

338°30.4 

12°41.6 

237° 14.6 

-22°09.6 

204°36.2 

-22°22.3 

Rigel 

281°08.1 

-8° 10.7 

12 

145°34.6 

357°38.6 

14°21.8 

353°31.4 

12°41.0 

252°17.0 

-22°09.6 

219°38.8 

-22°22.3 

Capella 

280°28.4 

46°00.8 

13 

160°37.1 

12°38.1 

14°20.8 

8°32.3 

12°40.4 

267° 19.4 

-22°09.6 

234°41.4 

-22°22.3 

Bellatrix 

278°27.6 

6 °22.0 

14 

175°39.5 

27°37.5 

14°19.8 

23°33.3 

12°39.9 

282°21.8 

-22°09.6 

249°44.0 

-22°22.3 

Elnath 

278°07.5 

28°37.3 

15 

190°42.0 

42°37.0 

14°18.8 

38°34.2 

12°39.3 

297°24.3 

-22°09.6 

264°46.6 

-22°22.3 

Alnilam 

275°42.2 

-1° 11.4 

16 

205°44.5 

57°36.4 

14° 17.8 

53°35.1 

12°38.7 

312°26.7 

-22°09.6 

279°49.2 

-22°22.3 

Betelgeuse 

270°56.9 

7°24.6 

17 

220°46.9 

72°35.9 

14°16.8 

68°36.1 

12°38.2 

327°29.1 

-22°09.6 

294°51.8 

-22°22.4 

Canopus 

263°54.6 

-52°42.2 

18 

235°49.4 

87°35.3 

14°15.8 

83°37.0 

12°37.6 

342°31.5 

-22°09.7 

309°54.4 

-22°22.4 

Sirius 

258°30.2 

-16°44.3 

19 

250°51.9 

102°34.8 

14° 14.8 

98°38.0 

12°37.1 

357°33.9 

-22°09.7 

324° 57.0 

-22°22.4 

Adara 

255°09.5 

-28°59.8 

20 

265°54.3 

117°34.2 

14°13.7 

113°38.9 

12°36.5 

12°36.3 

-22°09.7 

339°59.6 

-22°22.4 

Procyon 

244°55.5 

5°10.7 

21 

280°56.8 

132°33.7 

14°12.7 

128°39.9 

12°35.9 

27°38.7 

-22°09.7 

355°02.2 

-22°22.4 

Pollux 

243°22.8 

27°58.7 

22 

295°59.3 

147°33.1 

14°11.7 

143°40.8 

12°35.4 

42°41.2 

-22°09.7 

10°04.7 

-22°22.4 

Avior 

234° 16.9 

-59°34.2 

23 

311°01.7 

162°32.6 

14° 10.7 

158°41.7 

12°34.8 

57°43.6 

-22°09.7 

25°07.3 

-22°22.5 

Suhail 

222°49.8 

-43°30.6 

Mer.pass.:2:19: 

v-0.6 d-1.0 

m-3.8 

v0.9 d-0.6 ml.7 | 

v2.4 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Miaplacidus 

221°39.8 

-69°47.8 


Alphard 

217°52.3 

-8°44.5 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 

1 Q'3°47 1 

C1°90Q 

0 

326 u 04.2 

177 u 32.0 

14 u 09.7 

173 u 42.7 

12 u 34.2 

72 u 46.0 

-22 u 09.7 

40 u 09.9 

-22 u 22.5 

uuDne 

i onO on c. 

oi oo.y 

I/Ono n 

1 

341°06.7 

192°31.5 

14°08.7 

188°43.6 

12°33.7 

87°48.4 

-22°09.7 

55° 12.5 

-22°22.5 

Denebola 

182 zy.6 

14 28.0 

2 

356°09.1 

207°31.0 

14°07.6 

203°44.6 

12°33.1 

102°50.8 

-22°09.8 

70°15.1 

-22°22.5 

Gienah 

175°48.2 

i "70 One i 

-17°38.9 

3 

11 °11.6 

222°30.4 

14°06.6 

218°45.5 

12°32.5 

117°53.2 

-22°09.8 

85° 17.7 

-22°22.5 

Acrux 

1/3 05.1 

-63° 12.5 

4 

26°14.0 

237°29.9 

14°05.6 

233°46.5 

12°32.0 

132°55.6 

-22°09.8 

100°20.3 

-22°22.5 

Gacrux 

171°56.6 

-57° 13.4 

5 

41°16.5 

252°29.3 

14°04.6 

248°47.4 

12°31.4 

147°58.0 

-22°09.8 

115°22.9 

-22°22.6 

Alioth 

166° 17.3 

55°51.6 

6 

56°19.0 

267°28.8 

14°03.6 

263°48.4 

12°30.8 

163°00.5 

-22°09.8 

130°25.5 

-22°22.6 

Spica 

158°27.0 

-11°15.6 

zinOio a 

7 

71°21.4 

282°28.2 

14°02.6 

278°49.3 

12°30.3 

178°02.9 

-22°09.8 

145°28.1 

-22°22.6 

Alcaid 

152°55.7 

40 13.4 

8 

86°23.9 

297° 27.7 

14°01.5 

293°50.2 

12°29.7 

193°05.3 

-22°09.8 

160°30.6 

-22°22.6 

Hadar 

148°42.1 

i a o O no o 

-60° 28.1 
■nr O n-7 n 

9 

101°26.4 

312°27.1 

14°00.5 

308°51.2 

12°29.1 

208°07.7 

-22°09.9 

175°33.2 

-22°22.6 

Menkent 

148 02.8 

-36 27.9 

10 

116°28.8 

327°26.6 

13°59.5 

323°52.1 

12°28.6 

223°10.1 

-22°09.9 

190°35.8 

-22°22.6 

Arcturus 

145°51.8 

19°05.5 

11 

131°31.3 

342°26.1 

13°58.5 

338°53.1 

12°28.0 

238°12.5 

-22°09.9 

205°38.4 

-22°22.7 

Rigil Kent. 

139°46.1 

-60°55.0 

12 

146°33.8 

357°25.5 

13°57.4 

353°54.0 

12°27.4 

253° 14.9 

-22°09.9 

220°41.0 

-22°22.7 

Zubenelg. 

137°00.8 

-16°07.2 

13 

161°36.2 

12°25.0 

13°56.4 

8°55.0 

12°26.9 

268°17.3 

-22°09.9 

235°43.6 

-22°22.7 

Kochab 

137°20.3 

1 rv-7 A 

74°05.0 

n/O on o 

14 

176°38.7 

27° 24.4 

13°55.4 

23°55.9 

12°26.3 

283° 19.7 

-22°09.9 

250°46.2 

-22°22.7 

Alphecca 

126 07.4 

i i no oi n 

26 39.3 

ncOno a 

15 

191°41.2 

42°23.9 

13°54.4 

38°56.9 

12°25.7 

298°22.1 

-22°09.9 

265°48.8 

-22°22.7 

Antares 

112 21.0 

-26 28.4 

16 

206°43.6 

57°23.4 

13°53.3 

53°57.8 

12°25.2 

313°24.5 

-22° 10.0 

280°51.4 

-22°22.7 

Atria 

107°18.8 

i nno r \-7 c 

-69°03.8 

irO// O 

17 

221°46.1 

72°22.8 

13°52.3 

68°58.7 

12°24.6 

328°26.9 

-22° 10.0 

295°53.9 

-22°22.8 

Sa bi k 

102 0/.5 

-15 44.8 

o “7 o n -7 n 

18 

236°48.5 

87°22.3 

13°51.3 

83°59.7 

12°24.0 

343°29.3 

-22° 10.0 

310°56.5 

-22°22.8 

Shaula 

96° 16.0 

r\ /- O nn A 

-37 07.0 

i nOon i 

19 

251°51.0 

102°21.7 

13°50.2 

99°00.6 

12°23.5 

358°31.8 

-22° 10.0 

325°59.1 

-22°22.8 

Rasalhague 

96 02.4 

nnO /ion 

12 33.1 

20 

266°53.5 

117°21.2 

13°49.2 

114°01.6 

12°22.9 

13°34.2 

-22° 10.0 

341°01.7 

-22°22.8 

Eta min 

90 45.y 

51°29.5 

21 

281°55.9 

132°20.7 

13°48.2 

129°02.5 

12°22.3 

28°36.6 

-22° 10.0 

356°04.3 

-22°22.8 

Kaus Aust. 

83°37.9 

ono oc o 

-34°22.4 

ooo AO A 

22 

296°58.4 

147° 20.1 

13°47.2 

144°03.5 

12 °21.8 

43°39.0 

-22° 10.0 

11°06.9 

-22°22.8 

Vega 

80 35.8 

38 48.4 

23 

312°00.9 

162° 19.6 

13°46.1 

159°04.4 

12 °21.2 

58°41.4 

-22°10.1 

26°09.5 

-22°22.9 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.4 

Mer.pass.:2:15: 

v-0.5 d-1.0 

m-3.8 

v0.9 d-0.6 ml.7 

v2.4 d-0.0 

m-2.2 

v2.6 d-0.0 m0.2 

Peacock 

53°12.0 

-56°40.3 





















Deneb 

49°28.2 

45°21.2 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

327 u 03.3 

177 u 19.1 

13 u 45.1 

174 u 05.4 

12 u 20.6 

73 u 43.8 

-22 u 10.1 

41 u 12.1 

-22 u 22.9 

Alnair 

27°38.0 

-46°51.8 

1 

342°05.8 

192° 18.5 

13°44.1 

189°06.3 

12 °20.1 

88°46.2 

-22°10.1 

56° 14.6 

-22°22.9 

Fomalhaut 

15°19.0 

-29°31.0 

2 

357°08.3 

207° 18.0 

13°43.0 

204°07.3 

12° 19.5 

103°48.6 

-22°10.1 

71°17.2 

-22°22.9 

Scheat 

13°49.0 

28°11.3 

3 

12°10.7 

222° 17.4 

13°42.0 

219°08.2 

12° 18.9 

118°51.0 

-22°10.1 

86 ° 19.8 

-22°22.9 

Markab 

13°33.8 

15° 18.7 

4 

27°13.2 

237° 16.9 

13°41.0 

234°09.2 

12° 18.4 

133°53.4 

-22°10.1 

101°22.4 

-22°22.9 

2019/8/1 

SHA 

Mer.pass 

5 

42°15.6 

252° 16.4 

13°39.9 

249° 10.1 

12° 17.8 

148°55.8 

-22°10.1 

116°25.0 

-22°23.0 

A-Zf/Oj X 

212°40.2 

12:09 

6 

57°18.1 

267° 15.8 

13°38.9 

264°11.0 

12° 17.2 

163°58.2 

-22° 10.2 

131°27.6 

-22°23.0 

Mars 

208°15 0 

12:26 

7 

72°20.6 

282° 15.3 

13°37.8 

279° 12.0 

12° 16.7 

179°00.6 

-22° 10.2 

146°30.2 

-22°23.0 

J u piter 

400 1 J.O 

106°42.9 

19:10 

8 

87°23.0 

297° 14.8 

13°36.8 

294° 12.9 

12 ° 16.1 

194°03.0 

-22° 10.2 

161°32.7 

-22°23.0 

Saturn 

74°02.7 

21:20 

9 

102°25.5 

312° 14.2 

13°35.8 

309° 13.9 

12°15.5 

209°05.4 

-22° 10.2 

176°35.3 

-22°23.0 




10 

117°28.0 

327° 13.7 

13°34.7 

324° 14.8 

12°15.0 

224°07.8 

-22° 10.2 

191°37.9 

-22°23.0 

2019/8/1 

SHA 

Mer.pass 

11 

132°30.4 

342° 13.2 

13°33.7 

339° 15.8 

12° 14.4 

239°10.2 

-22° 10.2 

206°40.5 

-22°23.1 

Venus 

211°27.9 

12:10 

12 

147°32.9 

357° 12.6 

13°32.7 

354° 16.7 

12° 13.8 

254° 12.6 

-22° 10.2 

221°43.1 

-22°23.1 

Mars 

207°38.5 

12:24 

13 

162°35.4 

12 ° 12.1 

13°31.6 

9°17.7 

12°13.2 

269°15.0 

-22° 10.3 

236°45.7 

-22°23.1 

Jupiter 

106°41.8 

19:06 

14 

177°37.8 

27° 11.6 

13°30.6 

24° 18.6 

12° 12.7 

284° 17.4 

-22° 10.3 

251°48.3 

-22°23.1 

Saturn 

74°05.7 

21:16 

15 

192°40.3 

42° 11.1 

13°29.5 

39° 19.6 

12 ° 12.1 

299° 19.8 

-22° 10.3 

266°50.8 

-22°23.1 

2019/8/1 

SHA 

Mer.pass 

16 

207°42.8 

57° 10.5 

13°28.5 

54°20.5 

12° 11.5 

314°22.2 

-22° 10.3 

281°53.4 

-22°23.1 

Venus 

210°15.7 

12:11 

17 

222°45.2 

72° 10.0 

13°27.4 

69°21.5 

12 °11.0 

329°24.6 

-22° 10.3 

296°56.0 

-22°23.2 

Mars 

207°02.0 

12:23 

18 

237°47.7 

87°09.5 

13°26.4 

84°22.4 

12° 10.4 

344°27.0 

-22° 10.3 

311°58.6 

-22°23.2 

Jupiter 

106°40.5 

19:02 

19 

252°50.1 

102°08.9 

13°25.4 

99°23.4 

12°09.8 

359°29.4 

-22° 10.3 

327°01.2 

-22°23.2 

Saturn 

74°08.7 

21:12 

20 

267°52.6 

117°08.4 

13°24.3 

114°24.3 

12°09.3 

14°31.8 

-22° 10.4 

342°03.8 

-22°23.2 

1 Horizontal naralax 


21 

282°55.1 

132°07.9 

13°23.3 

129°25.3 

12°08.7 

29°34.2 

-22° 10.4 

357°06.3 

-22°23.2 


r 

Venus; 

0.1 

22 

297°57.5 

147°07.4 

13°22.2 

144°26.2 

12°08.1 

44°36.6 

-22° 10.4 

12°08.9 

-22°23.2 


Mars: 

0.1 

23 

312°60.0 

162°06.8 

13°21.2 

159°27.2 

12°07.5 

59°39.0 

-22° 10.4 

27°11.5 

-22°23.3 




Mer.pass.:2:ll: 

v-0.5 d-1.0 

m-3.8 

v0.9 d-0.6 ml.7 | 

v2.4 d-0.0 

m-2.1 

v2.6 d-0.0 m0.2 
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2019 August 17 to Aug. 19 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

178 u 56.5 

13 u 34.6 

341 u 59.5 

14.9 

-ll u 38.6 

9.8 

54.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

193°56.6 

13°33.8 

356°33.5 

15.0 

-11°28.8 

9.8 

54.0 

72 



02:42 

21:21 


— 

2 

208°56.8 

13°33.0 

11°07.5 

15.0 

-11°18.9 

9.9 

54.0 

70 

— 

01:09 

03:10 

20:54 

22:48 

— 

3 

223°56.9 

13°32.2 

25°41.5 

15.1 

-11°09.0 

9.9 

54.0 

68 

— 

02:03 

03:31 

20:34 

21:59 

— 

4 

238°57.0 

13°31.5 

40°15.6 

15.1 

-10°59.1 

10.0 

54.0 

66 

— 

02:35 

03:47 

20:19 

21:29 

— 

5 

253°57.2 

13°30.7 

54°49.7 

15.1 

-10°49.1 

10.0 

54.0 

64 

01:01 

02:58 

04:00 

20:06 

21:07 

22:57 

6 

268°57.3 

13°29.9 

69°23.8 

15.2 

-10°39.1 

10.0 

54.0 

62 

01:49 

03:16 

04:11 

19:55 

20:50 

22:14 

7 

283°57.4 

13°29.1 

83°58.0 

15.2 

-10°29.0 

10.1 

54.0 

60 

02:18 

03:30 

04:21 

19:46 

20:35 

21:46 

8 

298°57.6 

13°28.3 

98°32.2 

15.2 

-10°18.9 

10.1 

54.0 

58 

02:39 

03:43 

04:29 

19:37 

20:23 

21:26 

9 

313°57.7 

13°27.5 

113°06.4 

15.3 

-10°08.7 

10.2 

54.0 

56 

02:56 

03:53 

04:36 

19:30 

20:13 

21:09 

10 

328°57.8 

13°26.7 

127°40.7 

15.3 

-9°58.5 

10.2 

54.0 

54 

03:11 

04:03 

04:43 

19:24 

20:04 

20:55 

11 

343°58.0 

13°25.9 

142°15.0 

15.3 

-9°48.3 

10.2 

54.0 

52 

03:23 

04:11 

04:48 

19:18 

19:56 

20:43 

12 

358°58.1 

13°25.1 

156°49.3 

15.3 

-9°38.1 

10.3 

54.0 

50 

03:33 

04:18 

04:54 

19:13 

19:49 

20:33 

13 

13°58.2 

13°24.3 

171°23.7 

15.4 

-9°27.8 

10.3 

54.0 

45 

03:54 

04:33 

05:05 

19:02 

19:34 

20:12 

14 

28°58.4 

13°23.5 

185°58.1 

15.4 

-9° 17.4 

10.4 

54.0 

40 

04:10 

04:45 

05:14 

18:53 

19:22 

19:57 

15 

43°58.5 

13°22.7 

200°32.5 

15.4 

-9°07.0 

10.4 

54.0 

35 

04:23 

04:55 

05:22 

18:45 

19:12 

19:44 

16 

58°58.6 

13°21.9 

215°07.0 

15.5 

-8°56.6 

10.4 

54.0 

30 

04:34 

05:04 

05:29 

18:38 

19:03 

19:33 

17 

73°58.8 

13°21.1 

229°41.4 

15.5 

-8°46.2 

10.5 

54.0 

20 

04:51 

05:18 

05:41 

18:27 

18:50 

19:16 

18 

88°58.9 

13°20.3 

244° 15.9 

15.5 

-8°35.7 

10.5 

54.0 

10 

05:04 

05:29 

05:51 

18:17 

18:38 

19:03 

19 

103°59.0 

13° 19.5 

258°50.5 

15.5 

-8°25.2 

10.5 

54.0 

0 

05:15 

05:39 

06:01 

18:07 

18:28 

18:53 

20 

118°59.2 

13° 18.7 

273°25.0 

15.6 

-8° 14.6 

10.6 

54.0 

-10 

05:24 

05:48 

06:10 

17:58 

18:19 

18:44 

21 

133°59.3 

13°17.9 

287°59.6 

15.6 

-8°04.1 

10.6 

54.0 

-20 

05:31 

05:57 

06:20 

17:48 

18:11 

18:37 

22 

148°59.4 

13°17.1 

302°34.2 

15.6 

-7°53.4 

10.6 

54.0 

-30 

05:38 

06:07 

06:31 

17:37 

18:02 

18:30 

23 

163°59.6 

13° 16.3 

317°08.9 

15.6 

-7°42.8 

10.7 

54.0 

-35 

05:42 

06:12 

06:37 

17:31 

17:57 

18:26 


SD. — 15.8 

d—-0.8 

S.D.—14.7 

-40 

05:45 

06:17 

06:45 

17:24 

17:51 

18:23 


-45 

05:48 

06:23 

06:53 

17:15 

17:46 

18:20 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

-52 

05:52 

05:53 

06:30 

06:33 

07:03 

07:08 

17:05 

17:01 

17:39 

17:36 

18:17 

18:15 

0 

1 

2 

3 

4 

178°59.7 

193°59.9 

208°60.0 

224°00.1 

239°00.3 

13°15.5 
13° 14.7 
13°13.9 
13°13.1 
13°12.3 

331°43.5 
346° 18.2 
0°52.9 
15°27.6 
30°02.3 

15.7 

15.7 

15.7 

15.7 

15.7 

-7°32.1 

-7°21.4 

-7°10.7 

-6°59.9 

-6°49.1 

10.7 

10.7 

10.7 

10.8 
10.8 

54.0 

54.0 

54.0 

54.0 

54.0 

-54 

-56 

-58 

-60 

05:55 

05:56 

05:58 

05:59 

06:36 

06:40 

06:44 

06:48 

07:13 

07:19 

07:25 

07:32 

16:56 

16:50 

16:44 

16:37 

17:33 

17:29 

17:25 

17:21 

18:14 

18:13 

18:11 

18:10 

5 

254°00.4 

13°11.5 

44°37.1 

15.8 

-6°38.3 

10.8 

54.0 


6 

269°00.5 

13°10.7 

59° 11.9 

15.8 

-6°27.5 

10.9 

54.0 



Moonrise 



Moonset 


7 

284°00.7 

13°09.9 

73°46.7 

15.8 

-6°16.6 

10.9 

54.0 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

299°00.8 

13°09.1 

88°21.5 

15.8 

-6°05.7 

10.9 

54.0 

72 

21:32 

21:15 

20:59 

04:55 

06:43 

08:27 

9 

314°01.0 

13°08.2 

102°56.3 

15.8 

-5°54.8 

10.9 

54.0 

70 

21:21 

21:10 

21:00 

05:14 

06:53 

08:29 

10 

329°01.1 

13°07.4 

117°31.2 

15.9 

-5°43.9 

11.0 

54.0 

68 

21:11 

21:06 

21:01 

05:28 

07:01 

08:31 

11 

344°01.2 

13°06.6 

132°06.0 

15.9 

-5°32.9 

11.0 

54.0 

66 

21:03 

21:03 

21:02 

05:40 

07:07 

08:33 

12 

359°01.4 

13°05.8 

146°40.9 

15.9 

-5°21.9 

11.0 

54.0 

64 

20:56 

20:60 

21:02 

05:50 

07:13 

08:34 

13 

14°01.5 

13°05.0 

161°15.8 

15.9 

-5°10.9 

11.0 

54.0 

62 

20:51 

20:57 

21:03 

05:59 

07:17 

08:35 

14 

29°01.7 

13°04.2 

175°50.7 

15.9 

-4°59.9 

11.0 

54.0 

60 

20:45 

20:55 

21:03 

06:06 

07:21 

08:36 

15 

44°01.8 

13°03.4 

190°25.6 

15.9 

-4°48.8 

11.1 

54.0 

58 

20:41 

20:53 

21:04 

06:12 

07:25 

08:37 

16 

59°01.9 

13°02.6 

205°00.5 

15.9 

-4°37.8 

11.1 

54.1 

56 

20:37 

20:51 

21:04 

06:18 

07:28 

08:38 

17 

74°02.1 

13°01.8 

219°35.5 

15.9 

-4°26.7 

11.1 

54.1 

54 

20:33 

20:49 

21:04 

06:23 

07:31 

08:39 

18 

89°02.2 

13°01.0 

234° 10.4 

16.0 

-4° 15.6 

11.1 

54.1 

52 

20:30 

20:48 

21:05 

06:27 

07:33 

08:39 

19 

104°02.4 

13°00.2 

248°45.4 

16.0 

-4°04.4 

11.1 

54.1 

50 

20:27 

20:46 

21:05 

06:31 

07:36 

08:40 

20 

119°02.5 

12°59.4 

263°20.4 

16.0 

-3°53.3 

11.2 

54.1 

45 

20:20 

20:43 

21:06 

06:40 

07:41 

08:41 

21 

134°02.6 

12°58.6 

277°55.3 

16.0 

-3°42.1 

11.2 

54.1 

40 

20:15 

20:41 

21:06 

06:47 

07:45 

08:42 

22 

149°02.8 

12°57.7 

292°30.3 

16.0 

-3°31.0 

11.2 

54.1 

35 

20:10 

20:39 

21:07 

06:54 

07:49 

08:43 

23 

164°02.9 

12°56.9 

307°05.3 

16.0 

-3°19.8 

11.2 

54.1 

30 

20:06 

20:37 

21:07 

06:59 

07:52 

08:44 


SD. — 15.8 

d—-0.8 

S.D.—14.7 

20 

19:59 

20:33 

21:08 

07:09 

07:57 

08:45 


10 

19:52 

20:31 

21:08 

07:17 

08:02 

08:47 

»/lon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

-10 

19:46 

19:40 

20:28 

20:25 

21:09 

21:10 

07:24 

07:32 

08:06 

08:11 

08:48 

08:49 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

179 u 03.1 
194°03.2 
209° 03.4 
224°03.5 
239°03.6 
254° 03.8 
269°03.9 
284° 04.1 
299° 04.2 
314°04.4 
329°04.5 
344° 04.6 

12 u 56.1 

12°55.3 

12°54.5 

12°53.7 

12°52.9 

12°52.1 

12°51.3 

12°50.4 

12°49.6 

12°48.8 

12°48.0 

12°47.2 

321°40.3 
336° 15.3 
350° 50.3 
5°25.3 
20°00.3 
34°35.3 
49°10.4 
63°45.4 
78°20.4 
92°55.4 
107°30.4 
122°05.4 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

-3 U 08.6 
-2°57.3 
-2°46.1 
-2°34.9 
-2°23.6 
-2° 12.3 
-2°01.0 
-1°49.8 
-1°38.4 
-1°27.1 
-1°15.8 
-1°04.5 

11.2 

11.2 

11.2 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.2 
54.2 
54.2 
54.2 
54.2 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

19:34 

19:26 

19:22 

19:17 

19:12 

19:05 

19:02 

18:58 

18:54 

18:50 

18:45 

20:22 

20:19 

20:17 

20:15 

20:12 

20:09 

20:08 

20:06 

20:04 

20:02 

20:00 

21:10 

21:11 

21:11 

21:12 

21:13 

21:13 

21:14 

21:14 

21:14 

21:15 

21:15 

07:40 

07:49 

07:55 

08:01 

08:07 

08:16 

08:19 

08:24 

08:28 

08:33 

08:39 

08:15 

08:21 

08:24 

08:27 

08:31 

08:36 

08:38 

08:40 

08:43 

08:46 

08:49 

08:50 

08:51 

08:52 

08:53 

08:54 

08:55 

08:55 

08:56 

08:56 

08:57 

08:58 

12 

359°04.8 

12°46.4 

136°40.4 

16.0 

-0°53.1 

11.3 

54.2 


13 

14°04.9 

12°45.6 

151°15.4 

16.0 

-0°41.8 

11.3 

54.2 



Sun 



Moon 


14 

29°05.1 

12°44.7 

165°50.4 

16.0 

-0°30.5 

11.4 

54.2 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

44°05.2 

12°43.9 

180°25.4 

16.0 

-0°19.1 

11.4 

54.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°05.4 

12°43.1 

195°00.4 

16.0 

-0°07.7 

11.4 

54.2 

17 

04:14 

04:08 

12:04 

01:14 

13:35 

16(96%) 

17 

74°05.5 

12°42.3 

209°35.3 

16.0 

0°03.6 

11.4 

54.3 

18 

04:01 

03:54 

12:03 

01:56 

14:17 

17(92%) 

18 

89°05.7 

12°41.5 

224° 10.3 

16.0 

0°15.0 

11.4 

54.3 

19 

03:48 

03:41 

12:03 

02:37 

14:58 

18(86%) 

19 

104°05.8 

12°40.7 

238°45.3 

15.9 

0°26.4 

11.4 

54.3 








20 

119°06.0 

12°39.8 

253°20.2 

15.9 

0°37.7 

11.4 

54.3 








21 

134°06.1 

12°39.0 

267°55.1 

15.9 

0°49.1 

11.4 

54.3 








22 

149°06.2 

12°38.2 

282°30.0 

15.9 

1°00.5 

11.4 

54.3 








23 

164°06.4 

12°37.4 

297°05.0 

15.9 

1 °11.8 

11.4 

54.3 









SD. — 15.8 

d—-0.8 

S.D.—14.8 









August 20, 21 ,22 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

328°02.5 

177°06.3 

13°20.1 

174°28.1 

12°07.0 

74°41.4 

-22° 10.4 

42° 14.1 

-22°23.3 

Alpheratz 

357°38.8 

29°11.9 

1 

343°04.9 

192°05.8 

13°19.1 

189°29.1 

12°06.4 

89°43.8 

-22° 10.4 

57° 16.7 

-22°23.3 

Ankaa 

353°11.2 

-42°11.8 

2 

358°07.4 

207°05.3 

13°18.0 

204° 30.0 

12°05.8 

104°46.2 

-22° 10.4 

72° 19.3 

-22°23.3 

Schedar 

349°35.3 

56°38.5 

3 

13°09.9 

222°04.7 

13°17.0 

219°30.9 

12°05.3 

119°48.6 

-22° 10.5 

87°21.8 

-22°23.3 

Diphda 

348°51.3 

-17°52.7 

4 

28° 12.3 

237°04.2 

13°15.9 

234°31.9 

12°04.7 

134°51.0 

-22° 10.5 

102° 24.4 

-22°23.3 

Achernar 

335°23.3 

-57°08.1 

5 

43° 14.8 

252°03.7 

13° 14.9 

249°32.8 

12°04.1 

149°53.3 

-22° 10.5 

117°27.0 

-22°23.4 

Hamal 

327°55.9 

23°33.2 

6 

58° 17.2 

267°03.2 

13°13.8 

264°33.8 

12°03.5 

164°55.7 

-22° 10.5 

132°29.6 

-22°23.4 

Polaris 

315°49.9 

89°20.4 

7 

73°19.7 

282°02.6 

13°12.8 

279° 34.7 

12°03.0 

179°58.1 

-22° 10.5 

147°32.2 

-22°23.4 

Akamar 

315°15.0 

-40° 13.4 

8 

88 °22.2 

297°02.1 

13°11.7 

294°35.7 

12°02.4 

195°00.5 

-22° 10.5 

162°34.8 

-22°23.4 

Menkar 

314°10.6 

4°10.0 

9 

103°24.6 

312°01.6 

13°10.7 

309°36.6 

12 °01.8 

210°02.9 

-22° 10.6 

177°37.3 

-22°23.4 

Mirfak 

308°34.2 

49°55.5 

10 

118°27.1 

327°01.1 

13°09.6 

324° 37.6 

12 °01.2 

225°05.3 

-22° 10.6 

192° 39.9 

-22°23.4 

Aldebaran 

290°44.6 

16°32.8 

11 

133°29.6 

342°00.5 

13°08.6 

339°38.5 

12°00.7 

240°07.7 

-22° 10.6 

207°42.5 

-22°23.5 

Rigel 

281°08.1 

-8° 10.7 

12 

148°32.0 

357°00.0 

13°07.5 

354° 39.5 

12 °00.1 

255°10.1 

-22° 10.6 

222°45.1 

-22°23.5 

Capella 

280°28.4 

46°00.8 

13 

163°34.5 

11°59.5 

13°06.4 

9°40.4 

11°59.5 

270° 12.5 

-22° 10.6 

237°47.7 

-22°23.5 

Bellatrix 

278°27.6 

6 °22.0 

14 

178°37.0 

26°59.0 

13°05.4 

24°41.4 

11°59.0 

285° 14.9 

-22° 10.6 

252° 50.2 

-22°23.5 

Elnath 

278°07.4 

28°37.3 

15 

193°39.4 

41°58.5 

13°04.3 

39°42.3 

11°58.4 

300°17.3 

-22° 10.6 

267°52.8 

-22°23.5 

Alnilam 

275°42.2 

-1° 11.4 

16 

208°41.9 

56°57.9 

13°03.3 

54°43.3 

11°57.8 

315°19.7 

-22° 10.7 

282° 55.4 

-22°23.5 

Betelgeuse 

270°56.9 

7°24.6 

17 

223°44.4 

71°57.4 

13°02.2 

69°44.2 

11°57.2 

330°22.1 

-22° 10.7 

297° 58.0 

-22°23.6 

Canopus 

263°54.6 

-52°42.2 

18 

238°46.8 

86°56.9 

13°01.2 

84°45.2 

11°56.7 

345°24.4 

-22° 10.7 

313°00.6 

-22°23.6 

Sirius 

258°30.1 

-16°44.3 

19 

253°49.3 

101°56.4 

13°00.1 

99°46.1 

11°56.1 

0°26.8 

-22° 10.7 

328°03.1 

-22°23.6 

Adara 

255°09.5 

-28°59.8 

20 

268°51.7 

116°55.9 

12°59.0 

114°47.1 

11°55.5 

15°29.2 

-22° 10.7 

343° 05.7 

-22°23.6 

Procyon 

244°55.5 

5°10.7 

21 

283°54.2 

131°55.4 

12°58.0 

129°48.0 

11°54.9 

30°31.6 

-22° 10.7 

358°08.3 

-22°23.6 

Pollux 

243°22.8 

27°58.7 

22 

298°56.7 

146°54.8 

12°56.9 

144°49.0 

11°54.4 

45°34.0 

-22° 10.8 

13° 10.9 

-22°23.6 

Avior 

234° 16.9 

-59°34.2 

23 

313°59.1 

161°54.3 

12°55.9 

159°49.9 

11°53.8 

60°36.4 

-22° 10.8 

28° 13.5 

-22°23.7 

Suhail 

222°49.8 

-43°30.6 

Mer.pass.:2:07: 

v-0.5 d-1.0 

m-3.8 

v0.9 d-0.6 ml.7 | 

v2.4 d-0.0 

m-2.1 

v2.6 d-0.0 m0.3 

Miaplacidus 

221°39.8 

-69°47.8 


Alphard 

217°52.3 

-8°44.5 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT11 hho 

1 Q'3°47 1 

C1°90Q 

0 

329 u 01.6 

176 u 53.8 

12 u 54.8 

174 u 50.9 

ll u 53.2 

75 u 38.8 

-22 u 10.8 

43 u 16.0 

-22 u 23.7 

uuDne 

i onO on c. 

oi oo.y 

i a ono n 

1 

344° 04.1 

191°53.3 

12°53.7 

189°51.8 

11°52.6 

90°41.2 

-22° 10.8 

58° 18.6 

-22°23.7 

Denebola 

182 2y.6 

14 28.0 

2 

359°06.5 

206°52.8 

12°52.7 

204° 52.8 

11°52.1 

105°43.5 

-22° 10.8 

73°21.2 

-22°23.7 

Gienah 

175°48.2 

i "70 One n 

-17°38.9 

3 

14°09.0 

221°52.3 

12°51.6 

219°53.7 

11°51.5 

120°45.9 

-22° 10.8 

88 ° 23.8 

-22°23.7 

Acrux 

1/3 05.2 

-63° 12.5 

4 

29°11.5 

236°51.7 

12°50.5 

234° 54.7 

11°50.9 

135°48.3 

-22° 10.8 

103°26.4 

-22°23.7 

Gacrux 

171°56.7 

-57° 13.4 

5 

44° 13.9 

251°51.2 

12°49.5 

249°55.6 

11°50.3 

150°50.7 

-22° 10.9 

118°28.9 

-22°23.7 

Alioth 

166° 17.4 

55°51.6 

6 

59° 16.4 

266°50.7 

12°48.4 

264°56.6 

11°49.8 

165°53.1 

-22° 10.9 

133°31.5 

-22°23.8 

Spica 

158°27.0 

1 rnOrrO 

-11°15.6 

/inOio o 

7 

74° 18.8 

281°50.2 

12°47.3 

279°57.5 

11°49.2 

180°55.5 

-22° 10.9 

148° 34.1 

-22°23.8 

Alcaid 

152 55.8 

49 13.3 

8 

89°21.3 

296°49.7 

12°46.3 

294° 58.5 

11°48.6 

195°57.9 

-22° 10.9 

163°36.7 

-22°23.8 

Hadar 

148°42.2 

i a o O no o 

-60°28.1 
o^ O n -7 n 

9 

104°23.8 

311°49.2 

12°45.2 

309°59.5 

11°48.0 

211 °00.2 

-22° 10.9 

178°39.3 

-22°23.8 

Menkent 

148 02.8 

-36 27.9 

10 

119°26.2 

326°48.7 

12°44.1 

325°00.4 

11°47.5 

226°02.6 

-22° 10.9 

193°41.8 

-22°23.8 

Arcturus 

145°51.8 

19°05.5 

11 

134°28.7 

341°48.2 

12°43.1 

340°01.4 

11°46.9 

241°05.0 

-22°11.0 

208°44.4 

-22°23.8 

Rigil Kent. 

139°46.2 

-60°55.0 

12 

149°31.2 

356°47.6 

12°42.0 

355°02.3 

11°46.3 

256°07.4 

-22°11.0 

223°47.0 

-22°23.9 

Zubenelg. 

137°00.8 

-16°07.2 

13 

164°33.6 

11°47.1 

12°40.9 

10°03.3 

11°45.7 

271°09.8 

-22°11.0 

238°49.6 

-22°23.9 

Kochab 

137°20.3 

1 rv-7 A 

74°04.9 

nc O on o 

14 

179°36.1 

26°46.6 

12°39.9 

25°04.2 

11°45.2 

286°12.2 

-22°11.0 

253° 52.2 

-22°23.9 

Alphecca 

126 07.4 

i i no oi n 

26 39.3 

ncOno a 

15 

194°38.6 

41°46.1 

12°38.8 

40°05.2 

11°44.6 

301°14.5 

-22°11.0 

268° 54.7 

-22°23.9 

Antares 

112 21.0 

-26 28.4 

16 

209°41.0 

56°45.6 

12°37.7 

55°06.1 

11°44.0 

316°16.9 

-22°11.0 

283° 57.3 

-22°23.9 

Atria 

107°18.8 

1 no O r\- 7 c 

-69°03.8 

1 C O A A O 

17 

224°43.5 

71°45.1 

12°36.6 

70°07.1 

11°43.4 

331°19.3 

-22°11.1 

298°59.9 

-22°23.9 

Sa bi k 

102 0/.6 

-15 44.8 

o ~7 o n -7 n 

18 

239°46.0 

86°44.6 

12°35.6 

85°08.0 

11°42.9 

346°21.7 

-22°11.1 

314°02.5 

-22°24.0 

Shaula 

96° 16.0 

r\ /- O nn A 

-37 07.0 

-i n O oo i 

19 

254°48.4 

101°44.1 

12°34.5 

100°09.0 

11°42.3 

1°24.1 

-22°11.1 

329°05.0 

-22°24.0 

Rasalhague 

96 02.4 

nnO /ion 

12 33.1 

20 

269°50.9 

116°43.6 

12°33.4 

115°09.9 

11°41.7 

16°26.5 

-22°11.1 

344° 07.6 

-22°24.0 

Eta min 

90 43.9 

51°29.6 

21 

284°53.3 

131°43.1 

12°32.3 

130° 10.9 

11°41.1 

31°28.8 

-22°11.1 

359° 10.2 

-22°24.0 

Kaus Aust. 

83°37.9 

ono oc o 

-34°22.4 

ooo AO A 

22 

299°55.8 

146°42.5 

12°31.3 

145° 11.8 

11°40.6 

46°31.2 

-22°11.1 

14° 12.8 

-22°24.0 

Vega 

80 35.8 

38 48.4 

23 

314°58.3 

161°42.0 

12°30.2 

160° 12.8 

11°40.0 

61°33.6 

-22°11.2 

29° 15.3 

-22°24.0 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.4 

Mer.pass.:2:03: 

v-0.5 d-1.1 

m-3.8 

vl.O d-0.6 ml.7 

v2.4 d-0.0 

m-2.1 

v2.6 d-0.0 m0.3 

Peacock 

53°12.0 

-56°40.3 





















Deneb 

49°28.2 

45°21.2 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

330“00.7 

176°41.5 

12 u 29.1 

175 u 13.7 

ll u 39.4 

76 u 36.0 

-22 u 11.2 

44° 17.9 

-22 u 24.0 

Alnair 

27°38.0 

-46°51.9 

1 

345°03.2 

191°41.0 

12°28.0 

190° 14.7 

11°38.8 

91°38.4 

-22°11.2 

59° 20.5 

-22°24.1 

Fomalhaut 

15°19.0 

-29°31.0 

2 

0°05.7 

206° 40.5 

12°27.0 

205° 15.6 

11°38.2 

106°40.7 

-22°11.2 

74°23.1 

-22°24.1 

Scheat 

13°49.0 

28°11.3 

3 

15°08.1 

221°40.0 

12°25.9 

220 ° 16.6 

11°37.7 

121°43.1 

-22°11.2 

89° 25.6 

-22°24.1 

Markab 

13°33.8 

15° 18.7 

4 

30°10.6 

236°39.5 

12°24.8 

235° 17.5 

11°37.1 

136°45.5 

-22°11.2 

104° 28.2 

-22°24.1 

2019/8/2 

SHA 

Mer.pass 

5 

45°13.1 

251°39.0 

12°23.7 

250° 18.5 

11°36.5 

151°47.9 

-22°11.3 

119°30.8 

-22°24.1 

J .z) \j Z_ 

209°03 8 

12:12 

6 

60°15.5 

266°38.5 

12 °22.6 

265° 19.4 

11°35.9 

166°50.2 

-22°11.3 

134° 33.4 

-22°24.1 

Mars 

AU;7 UJ.U 

206°25 6 

12:21 

7 

75°18.0 

281°38.0 

12 °21.6 

280° 20.4 

11°35.4 

181°52.6 

-22°11.3 

149° 36.0 

-22°24.2 

J u piter 

106°38 9 

18:58 

8 

90°20.5 

296° 37.5 

12°20.5 

295°21.4 

11°34.8 

196°55.0 

-22°11.3 

164° 38.5 

-22°24.2 

Saturn 

lOU JU. 17 

74°116 

21:07 

9 

105°22.9 

311°37.0 

12° 19.4 

310°22.3 

11°34.2 

211°57.4 

-22°11.3 

179°41.1 

-22°24.2 




10 

120°25.4 

326°36.5 

12°18.3 

325°23.3 

11°33.6 

226°59.8 

-22°11.3 

194° 43.7 

-22°24.2 

2019/8/2 

SHA 

Mer.pass 

11 

135°27.8 

341°36.0 

12°17.2 

340° 24.2 

11°33.0 

242°02.1 

-22° 11.4 

209° 46.3 

-22°24.2 

Venus 

207°52.2 

12:13 

12 

150°30.3 

356°35.5 

12°16.1 

355°25.2 

11°32.5 

257°04.5 

-22° 11.4 

224° 48.8 

-22°24.2 

Mars 

205°49.3 

12:20 

13 

165°32.8 

11°35.0 

12°15.1 

10°26.1 

11°31.9 

272°06.9 

-22° 11.4 

239°51.4 

-22°24.2 

Jupiter 

106°37.2 

18:54 

14 

180°35.2 

26°34.5 

12° 14.0 

25°27.1 

11°31.3 

287°09.3 

-22° 11.4 

254° 54.0 

-22°24.3 

Saturn 

74° 14.4 

21:03 

15 

195°37.7 

41°34.0 

12°12.9 

40°28.0 

11°30.7 

302°11.6 

-22° 11.4 

269° 56.5 

-22°24.3 

2019/8/2 

SHA 

Mer.pass 

16 

210°40.2 

56°33.5 

12 °11.8 

55°29.0 

11°30.1 

317°14.0 

-22° 11.4 

284° 59.1 

-22°24.3 

Venus 

206°40.8 

12:14 

17 

225°42.6 

71°33.0 

12°10.7 

70°29.9 

11°29.6 

332°16.4 

-22°11.5 

300°01.7 

-22°24.3 

Mars 

205° 13.0 

12:18 

18 

240°45.1 

86°32.5 

12°09.6 

85°30.9 

11°29.0 

347° 18.8 

-22°11.5 

315°04.3 

-22°24.3 

Jupiter 

106°35.2 

18:51 

19 

255°47.6 

101°32.0 

12°08.5 

100°31.8 

11°28.4 

2 °21.1 

-22°11.5 

330°06.8 

-22°24.3 

Saturn 

74° 17.2 

20:59 

20 

270°50.0 

116°31.5 

12°07.5 

115°32.8 

11°27.8 

17°23.5 

-22°11.5 

345° 09.4 

-22°24.4 

1 Horizontal naralax 


21 

285°52.5 

131°31.0 

12°06.4 

130°33.8 

11°27.2 

32°25.9 

-22°11.5 

0 ° 12.0 

-22°24.4 


r 

Venus; 

0.1 

22 

300°54.9 

146° 30.5 

12°05.3 

145°34.7 

11°26.7 

47°28.2 

-22°11.5 

15° 14.6 

-22°24.4 


Mars: 

0.1 

23 

315°57.4 

161°30.0 

12°04.2 

160°35.7 

11°26.1 

62°30.6 

-22°11.6 

30° 17.1 

-22°24.4 




Mer.pass.:l:59: 

v-0.5 d-1.1 

m-3.8 

vl.O d-0.6 ml.7 

v2.4 d-0.0 

m-2.1 

v2.6 d-0.0 m0.3 
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2019 August 20 to Aug. 22 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

179 u 06.5 

12 u 36.6 

311 u 39.8 

15.9 

l u 23.2 

11.4 

54.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194°06.7 

12°35.7 

326° 14.7 

15.9 

1°34.6 

11.4 

54.3 

72 


— 

03:01 

21:01 


— 

2 

209°06.8 

12°34.9 

340° 49.6 

15.9 

1°46.0 

11.4 

54.4 

70 

— 

01:42 

03:24 

20:38 

22:17 

— 

3 

224°07.0 

12°34.1 

355° 24.4 

15.8 

1°57.3 

11.4 

54.4 

68 

— 

02:22 

03:43 

20:21 

21:40 

— 

4 

239°07.1 

12°33.3 

9°59.3 

15.8 

2°08.7 

11.4 

54.4 

66 

— 

02:49 

03:57 

20:07 

21:14 

— 

5 

254°07.3 

12°32.5 

24°34.1 

15.8 

2 °20.1 

11.4 

54.4 

64 

01:29 

03:09 

04:09 

19:55 

20:54 

22:30 

6 

269°07.4 

12°31.6 

39°08.9 

15.8 

2°31.4 

11.4 

54.4 

62 

02:05 

03:25 

04:19 

19:45 

20:38 

21:57 

7 

284°07.6 

12°30.8 

53°43.6 

15.8 

2°42.8 

11.4 

54.4 

60 

02:30 

03:39 

04:28 

19:37 

20:25 

21:33 

8 

299°07.7 

12°30.0 

68 ° 18.4 

15.7 

2°54.1 

11.3 

54.4 

58 

02:49 

03:50 

04:35 

19:30 

20:14 

21:14 

9 

314°07.9 

12°29.2 

82°53.1 

15.7 

3°05.5 

11.3 

54.5 

56 

03:05 

03:60 

04:42 

19:23 

20:05 

20:59 

10 

329°08.0 

12°28.4 

97°27.8 

15.7 

3° 16.8 

11.3 

54.5 

54 

03:18 

04:09 

04:48 

19:17 

19:56 

20:46 

11 

344° 08.2 

12°27.5 

112°02.5 

15.7 

3°28.1 

11.3 

54.5 

52 

03:29 

04:16 

04:53 

19:12 

19:49 

20:36 

12 

359°08.3 

12°26.7 

126°37.2 

15.6 

3°39.5 

11.3 

54.5 

50 

03:39 

04:23 

04:58 

19:07 

19:42 

20:26 

13 

14°08.5 

12°25.9 

141°11.8 

15.6 

3°50.8 

11.3 

54.5 

45 

03:59 

04:37 

05:08 

18:57 

19:28 

20:07 

14 

29°08.6 

12°25.1 

155°46.4 

15.6 

4°02.1 

11.3 

54.5 

40 

04:14 

04:48 

05:17 

18:49 

19:17 

19:52 

15 

44°08.8 

12°24.2 

170°21.0 

15.6 

4° 13.4 

11.3 

54.6 

35 

04:26 

04:58 

05:24 

18:42 

19:08 

19:40 

16 

59°08.9 

12°23.4 

184°55.5 

15.5 

4°24.7 

11.3 

54.6 

30 

04:36 

05:06 

05:31 

18:35 

19:00 

19:30 

17 

74° 09.1 

12 °22.6 

199°30.1 

15.5 

4°35.9 

11.3 

54.6 

20 

04:52 

05:19 

05:42 

18:25 

18:47 

19:14 

18 

89°09.2 

12 °21.8 

214°04.6 

15.5 

4°47.2 

11.3 

54.6 

10 

05:04 

05:30 

05:51 

18:15 

18:37 

19:02 

19 

104°09.4 

12°20.9 

228°39.0 

15.4 

4°58.4 

11.2 

54.6 

0 

05:14 

05:39 

05:60 

18:07 

18:28 

18:52 

20 

119°09.5 

12 °20.1 

243° 13.5 

15.4 

5°09.7 

11.2 

54.6 

-10 

05:22 

05:47 

06:09 

17:58 

18:19 

18:44 

21 

134°09.7 

12°19.3 

257°47.9 

15.4 

5°20.9 

11.2 

54.7 

-20 

05:29 

05:55 

06:18 

17:49 

18:11 

18:37 

22 

149°09.8 

12°18.5 

272° 22.2 

15.4 

5°32.1 

11.2 

54.7 

-30 

05:36 

06:04 

06:28 

17:39 

18:03 

18:31 

23 

164° 10.0 

12° 17.6 

286°56.6 

15.3 

5°43.3 

11.2 

54.7 

-35 

05:38 

06:08 

06:34 

17:33 

17:59 

18:28 


SD. — 15.8 

d—-0.8 

S.D.—14.8 

-40 

05:41 

06:13 

06:41 

17:26 

17:54 

18:26 


-45 

05:44 

06:18 

06:48 

17:19 

17:49 

18:23 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

05:46 

06:24 

06:57 

17:10 

17:43 

18:21 












nv-no 

17-nR 

1 7 AH 

i «on 

0 

179° 10.1 

12°16.8 

301°30.9 

15.3 

5°54.4 

11.2 

54.7 

-0^ 

U0.4O 

UO.Z / 

U / .uz 

± f .UD 

i / .4u 

±o.zu 

1 

194° 10.3 

12°16.0 

316°05.1 

15.2 

6°05.6 

11.1 

54.7 

-54 

05:49 

06:30 

07:06 

17:01 

17:37 

18:19 

2 

209° 10.4 

12°15.1 

330° 39.4 

15.2 

6 ° 16.7 

11.1 

54.7 

-56 

05:50 

06:33 

07:12 

16:56 

17:34 

18:18 

3 

224° 10.6 

12° 14.3 

345° 13.6 

15.2 

6°27.9 

11.1 

54.8 

-58 

05:51 

06:36 

07:17 

16:50 

17:31 

18:17 

4 

239° 10.7 

12°13.5 

359°47.7 

15.1 

6°39.0 

11.1 

54.8 

-60 

05:52 

06:40 

07:24 

16:44 

17:27 

18:16 

5 

254° 10.9 

12° 12.7 

14°21.8 

15.1 

6°50.0 

11.1 

54.8 








6 

269°11.0 

12 °11.8 

28°55.9 

15.1 

7°01.1 

11.0 

54.8 



Moonrise 



Moonset 


7 

284°11.2 

12 °11.0 

43° 29.9 

15.0 

7° 12.1 

11.0 

54.8 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

299°11.4 

12 °10.2 

58°03.9 

15.0 

7° 23.2 

11.0 

54.9 

72 

20:43 

20:25 

20:01 

10:10 

11:57 

13:54 

9 

314°11.5 

12°09.3 

72°37.9 

14.9 

7°34.2 

11.0 

54.9 

70 

20:50 

20:40 

20:27 

10:06 

11:45 

13:30 

10 

329°11.7 

12°08.5 

87°11.8 

14.9 

7°45.1 

11.0 

54.9 

68 

20:56 

20:51 

20:46 

10:02 

11:35 

13:12 

11 

344° 11.8 

12°07.7 

101°45.6 

14.8 

7°56.1 

10.9 

54.9 

66 

21:01 

21:01 

21:02 

09:59 

11:26 

12:58 

12 

359°12.0 

12°06.8 

116°19.4 

14.8 

8°07.0 

10.9 

54.9 

64 

21:05 

21:09 

21:15 

09:56 

11:20 

12:46 

13 

14°12.1 

12°06.0 

130°53.2 

14.7 

8°17.9 

10.9 

55.0 

62 

21:09 

21:16 

21:26 

09:54 

11:14 

12:36 

14 

29°12.3 

12°05.2 

145° 26.9 

14.7 

8°28.8 

10.9 

55.0 

60 

21:12 

21:22 

21:35 

09:52 

11:08 

12:27 

15 

44° 12.4 

12°04.3 

160°00.6 

14.6 

8°39.6 

10.8 

55.0 

58 

21:15 

21:28 

21:43 

09:50 

11:04 

12:20 

16 

59°12.6 

12°03.5 

174° 34.2 

14.6 

8°50.4 

10.8 

55.0 

56 

21:18 

21:33 

21:50 

09:48 

10:60 

12:13 

17 

74° 12.7 

12°02.7 

189°07.8 

14.5 

9°01.2 

10.8 

55.1 

54 

21:20 

21:37 

21:57 

09:47 

10:56 

12:07 

18 

89°12.9 

12°01.9 

203°41.3 

14.5 

9° 12.0 

10.7 

55.1 

52 

21:22 

21:41 

22:03 

09:46 

10:53 

12:02 

19 

104°13.1 

12 °01.0 

218°14.8 

14.4 

9°22.7 

10.7 

55.1 

50 

21:24 

21:45 

22:08 

09:45 

10:50 

11:57 

20 

119°13.2 

12 °00.2 

232°48.2 

14.4 

9°33.4 

10.7 

55.1 

45 

21:28 

21:53 

22:20 

09:42 

10:44 

11:47 

21 

134° 13.4 

11°59.3 

247°21.6 

14.3 

9°44.1 

10.6 

55.1 

40 

21:32 

21:59 

22:29 

09:40 

10:38 

11:38 

22 

149°13.5 

11°58.5 

261°54.9 

14.3 

9°54.7 

10.6 

55.2 

35 

21:35 

22:05 

22:38 

09:38 

10:34 

11:31 

23 

164° 13.7 

11°57.7 

276°28.1 

14.2 

10°05.3 

10.6 

55.2 

30 

21:38 

22:10 

22:45 

09:36 

10:30 

11:25 


SD. — 15.8 

d—-0.8 

S.D. —14.9 

20 

21:42 

22:19 

22:58 

09:34 

10:23 

11:14 


10 

21:47 

22:26 

23:09 

09:31 

10:17 

11:04 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

21:51 

22:34 

23:19 

09:29 

10:11 

10:55 









-10 

21:55 

22:41 

23:30 

09-27 

1005 

10:46 

0 

179 u 13.8 

ll u 56.8 

291 u 01.4 

14.2 

10 u 15.8 

10.5 

55.2 

-20 

21:59 

22:49 

23:41 

09:24 

09:59 

10:37 

1 

194° 14.0 

11°56.0 

305° 34.5 

14.1 

10°26.4 

10.5 

55.2 








2 

209° 14.1 

11°55.2 

320°07.6 

14.1 

10°36.9 

10.5 

55.3 

-30 

22:04 

22:58 

23:54 

09:21 

09:53 

10:26 

3 

224° 14.3 

11°54.3 

334°40.6 

14.0 

10°47.3 

10.4 

55.3 

-35 

/in 

22:07 
oo-i n 

23:03 

oq-hq 


09:20 

AA. 1 Q 

09:49 

AQ./I/J 

10:20 

1 A. I O 

4 

239° 14.5 

11°53.5 

349° 13.6 

13.9 

10°57.8 

10.4 

55.3 

-4U 

-45 

ZZ. 1U 

22:14 

zo. uy 

23:16 


uy.io 

09:16 

Uy .44 

09:39 

IU.Ij 

10:04 

5 

254° 14.6 

11°52.7 

3°46.5 

13.9 

11°08.1 

10.4 

55.3 

-50 

22:18 

23:25 


09:13 

09:33 

09:55 

6 

269° 14.8 

11°51.8 

18° 19.3 

13.8 

11°18.5 

10.3 

55.4 








7 

284° 14.9 

11°51.0 

32°52.1 

13.8 

11°28.8 

10.3 

55.4 

-52 

22:21 

23:29 


09:12 

09:30 

09:50 

8 

299°15.1 

11°50.1 

47° 24.8 

13.7 

11°39.0 

10.2 

55.4 

-54 

22:23 

23:33 


09:11 

09:27 

09:45 









-56 

22:25 

23:38 


09:10 

09:24 

09:40 

9 

314°15.3 

11°49.3 

61°57.5 

13.6 

11°49.3 

10.2 

55.4 

-58 

22:28 

23:43 


09:08 

09:20 

09:33 

10 

329°15.4 

11°48.5 

76°30.1 

13.6 

11°59.4 

10.2 

55.5 








11 

344° 15.6 

11°47.6 

91°02.6 

13.5 

12°09.6 

10.1 

55.5 

-60 

22:32 

23:49 


09:06 

09:16 

09:26 

12 

359° 15.7 

11°46.8 

105°35.1 

13.4 

12° 19.7 

10.1 

55.5 








13 

14°15.9 

11°46.0 

120°07.5 

13.4 

12°29.7 

10.0 

55.6 



Sun 



Moon 


14 

29°16.0 

11°45.1 

134° 39.8 

13.3 

12°39.7 

10.0 

55.6 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

44° 16.2 

11°44.3 

149° 12.1 

13.2 

12°49.7 

9.9 

55.6 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°16.4 

11°43.4 

163°44.3 

13.2 

12°59.6 

9.9 

55.6 

20 

03:34 

03:27 

12:03 

03:18 

15:39 

19(79%) 

17 

74° 16.5 

11°42.6 

178° 16.4 

13.1 

13°09.4 

9.8 

55.7 

21 

03:19 

03:12 

12:03 

04:00 

16:22 

20(71%) 

18 

89° 16.7 

11°41.8 

192°48.4 

13.0 

13° 19.2 

9.8 

55.7 

22 

03:05 

02:57 

12:02 

04:44 

17:07 

21(61%) 

19 

104° 16.8 

11°40.9 

207° 20.4 

12.9 

13°29.0 

9.7 

55.7 








20 

119°17.0 

11°40.1 

221°52.3 

12.9 

13°38.7 

9.7 

55.7 








21 

134° 17.2 

11°39.2 

236°24.2 

12.8 

13°48.3 

9.6 

55.8 








22 

149° 17.3 

11°38.4 

250°55.9 

12.7 

13°57.9 

9.6 

55.8 








23 

164° 17.5 

11°37.5 

265°27.6 

12.6 

14°07.5 

9.5 

55.8 









SD.—15.8 

Q- 

II 

O 

CO 

S.D.—15.1 
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August 23, 24 ,25 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

330°59.9 

176°29.5 

12°03.1 

175°36.6 

11°25.5 

77°33.0 

-22°11.6 

45°19.7 

-22°24.4 

Alpheratz 

357°38.8 

29°11.9 

1 

346°02.3 

191°29.0 

12 °02.0 

190°37.6 

11°24.9 

92°35.4 

-22°11.6 

60°22.3 

-22°24.4 

Ankaa 

353°11.1 

-42°11.8 

2 

1°04.8 

206°28.5 

12°00.9 

205°38.5 

11°24.3 

107°37.7 

-22°11.6 

75°24.9 

-22°24.4 

Schedar 

349°35.3 

56°38.5 

3 

16°07.3 

221°28.0 

11°59.8 

220°39.5 

11°23.8 

122°40.1 

-22°11.6 

90°27.4 

-22°24.5 

Diphda 

348°51.3 

-17°52.7 

4 

31°09.7 

236°27.5 

11°58.7 

235°40.4 

11°23.2 

137°42.5 

-22°11.6 

105°30.0 

-22°24.5 

Achernar 

335°23.3 

-57°08.1 

5 

46° 12.2 

251°27.0 

11°57.6 

250°41.4 

11 °22.6 

152°44.8 

-22°11.7 

120°32.6 

-22°24.5 

Hamal 

327°55.8 

23°33.2 

6 

61°14.7 

266°26.5 

11°56.5 

265°42.4 

11 °22.0 

167°47.2 

-22°11.7 

135°35.1 

-22°24.5 

Polaris 

315°48.3 

89°20.4 

7 

76°17.1 

281°26.0 

11°55.4 

280°43.3 

11°21.4 

182°49.6 

-22°11.7 

150°37.7 

-22°24.5 

Akamar 

315°15.0 

-40° 13.4 

8 

91°19.6 

296°25.5 

11°54.3 

295°44.3 

11°20.9 

197°51.9 

-22°11.7 

165°40.3 

-22°24.5 

Menkar 

314°10.5 

4°10.0 

9 

106°22.1 

311°25.0 

11°53.2 

310°45.2 

11°20.3 

212°54.3 

-22°11.7 

180°42.9 

-22°24.5 

Mirfak 

308°34.2 

49°55.5 

10 

121°24.5 

326°24.6 

11°52.1 

325°46.2 

11°19.7 

227° 56.7 

-22°11.8 

195°45.4 

-22°24.6 

Aldebaran 

290° 44.6 

16°32.8 

11 

136°27.0 

341°24.1 

11°51.1 

340°47.1 

11°19.1 

242°59.1 

-22°11.8 

210°48.0 

-22°24.6 

Rigel 

281°08.1 

-8° 10.7 

12 

151°29.4 

356°23.6 

11°50.0 

355°48.1 

11°18.5 

258°01.4 

-22°11.8 

225°50.6 

-22°24.6 

Capella 

280°28.4 

46°00.8 

13 

166°31.9 

11°23.1 

11°48.9 

10°49.0 

11°17.9 

273°03.8 

-22°11.8 

240° 53.1 

-22°24.6 

Bellatrix 

278°27.6 

6 °22.0 

14 

181°34.4 

26°22.6 

11°47.8 

25°50.0 

11°17.4 

288°06.2 

-22°11.8 

255°55.7 

-22°24.6 

Elnath 

278°07.4 

28°37.3 

15 

196°36.8 

41°22.1 

11°46.7 

40°51.0 

11°16.8 

303°08.5 

-22°11.8 

270°58.3 

-22°24.6 

Alnilam 

275°42.2 

-1° 11.4 

16 

211°39.3 

56°21.6 

11°45.6 

55°51.9 

11°16.2 

318° 10.9 

-22°11.9 

286°00.9 

-22°24.7 

Betelgeuse 

270°56.9 

7°24.6 

17 

226°41.8 

71°21.1 

11°44.5 

70°52.9 

11°15.6 

333° 13.3 

-22°11.9 

301°03.4 

-22°24.7 

Canopus 

263°54.6 

-52°42.2 

18 

241°44.2 

86 °20.6 

11°43.4 

85°53.8 

11°15.0 

348° 15.6 

-22°11.9 

316°06.0 

-22°24.7 

Sirius 

258°30.1 

-16°44.3 

19 

256°46.7 

101 °20.1 

11°42.3 

100°54.8 

11°14.4 

3° 18.0 

-22°11.9 

331°08.6 

-22°24.7 

Adara 

255°09.5 

-28°59.8 

20 

271°49.2 

116°19.6 

11°41.2 

115°55.7 

11°13.9 

18°20.3 

-22°11.9 

346° 11.1 

-22°24.7 

Procyon 

244°55.5 

5°10.7 

21 

286°51.6 

131°19.2 

11°40.1 

130°56.7 

11°13.3 

33°22.7 

-22° 12.0 

1°13.7 

-22°24.7 

Pollux 

243°22.8 

27°58.7 

22 

301°54.1 

146° 18.7 

11°38.9 

145°57.6 

11°12.7 

48°25.1 

-22° 12.0 

16° 16.3 

-22°24.7 

Avior 

234° 16.9 

-59°34.2 

23 

316°56.6 

161°18.2 

11°37.8 

160°58.6 

11 °12.1 

63°27.4 

-22°12.0 

31°18.8 

-22°24.8 

Suhail 

222°49.8 

-43°30.6 

Mer. 

pass.:l:55: 

v-0.5 d-1.1 

m-3.8 

vl.O d-0.6 ml.7 

v2.4 d-0.0 

m-2.1 

v2.6 d-0.0 m0.3 

Miaplacidus 

221°39.8 

-69°47.7 


Alphard 

217°52.2 

-8°44.5 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 

1 Q' 3°47 1 

C1°00Q 

0 

331°59.0 

176 u 17.7 

ll u 36.7 

175 u 59.6 

11° 11.5 

78 u 29.8 

-22 u 12.0 

46 u 21.4 

-22 u 24.8 

uuDne 

i onO on c. 

oi jo.y 

i a ono n 

1 

347°01.5 

191°17.2 

11°35.6 

191°00.5 

11°10.9 

93°32.2 

-22° 12.0 

61°24.0 

-22°24.8 

Denebola 

182 2y.6 

14 28.0 

2 

2°03.9 

206° 16.7 

11°34.5 

206°01.5 

11°10.4 

108° 34.5 

-22° 12.0 

76°26.5 

-22°24.8 

Gienah 

175°48.2 

i "70 One o 

-17°38.9 

3 

17°06.4 

221°16.2 

11°33.4 

221°02.4 

11°09.8 

123°36.9 

-22°12.1 

91°29.1 

-22°24.8 

Acrux 

1/3 05.2 

-63° 12.5 

4 

32°08.9 

236° 15.7 

11°32.3 

236°03.4 

11°09.2 

138°39.3 

-22°12.1 

106°31.7 

-22°24.8 

Gacrux 

171°56.7 

-57° 13.4 

5 

47°11.3 

251°15.3 

11°31.2 

251°04.3 

11°08.6 

153°41.6 

-22°12.1 

121°34.3 

-22°24.8 

Alioth 

166° 17.4 

55°51.6 

6 

62° 13.8 

266° 14.8 

11°30.1 

266°05.3 

11°08.0 

168°44.0 

-22°12.1 

136°36.8 

-22°24.9 

Spica 

158°27.0 

1rnOrrO 

-11°15.6 

zinOio o 

7 

77° 16.3 

281°14.3 

11°29.0 

281°06.3 

11°07.4 

183°46.3 

-22°12.1 

151°39.4 

-22°24.9 

Alcaid 

152 55.8 

49 13.3 

8 

92° 18.7 

296° 13.8 

11°27.9 

296°07.2 

11°06.9 

198°48.7 

-22° 12.2 

166°42.0 

-22°24.9 

Hadar 

148°42.2 

1 A O O Ad O 

- 60 ° 28.1 
■nr O n -7 n 

9 

107°21.2 

311°13.3 

11°26.8 

311°08.2 

11°06.3 

213°51.1 

-22°12.2 

181°44.5 

-22°24.9 

Menkent 

148 02.8 

-36 27.9 

10 

122°23.7 

326° 12.8 

11°25.7 

326°09.1 

11°05.7 

228° 53.4 

-22° 12.2 

196°47.1 

-22°24.9 

Arcturus 

145 51.9 

19°05.5 

11 

137° 26.1 

341° 12.4 

11°24.6 

341°10.1 

11°05.1 

243°55.8 

-22° 12.2 

211°49.7 

-22°24.9 

Rigil Kent. 

139°46.2 

-60°55.0 

12 

152°28.6 

356°11.9 

11°23.4 

356°11.0 

11°04.5 

258°58.1 

-22° 12.2 

226°52.2 

-22°24.9 

Zubenelg. 

137°00.8 

-16°07.2 

13 

167°31.0 

11° 11.4 

11°22.3 

11 °12.0 

11°03.9 

274° 00.5 

-22° 12.2 

241°54.8 

-22°25.0 

Kochab 

137°20.4 

1 r\- 7 r - 

74°04.9 

acO on o 

14 

182°33.5 

26° 10.9 

11 °21.2 

26° 13.0 

11°03.4 

289°02.9 

-22° 12.3 

256°57.4 

-22°25.0 

Alphecca 

126 07.5 

i i no n 

26 39.3 

ocOoo A 

15 

197° 36.0 

41° 10.4 

11 °20.1 

41° 13.9 

11 °02.8 

304° 05.2 

-22° 12.3 

271°59.9 

-22°25.0 

Antares 

112 21.U 

-26 28.4 

16 

212°38.4 

56°09.9 

11° 19.0 

56° 14.9 

11 °02.2 

319°07.6 

-22° 12.3 

287°02.5 

-22°25.0 

Atria 

107°18.9 

1 no O r\- 7 c 

-69°03.8 

1 C O A A O 

17 

227°40.9 

71°09.5 

11° 17.9 

71°15.8 

11 °01.6 

334° 09.9 

-22° 12.3 

302°05.1 

-22°25.0 

Sa bi k 

102 0/.6 

-15 44.8 

07O n-7 n 

18 

242°43.4 

86°09.0 

11 ° 16.8 

86°16.8 

11 °01.0 

349° 12.3 

-22° 12.3 

317°07.6 

-22°25.0 

Shaula 

96° 16.0 

r\ O ao A 

-37 07.0 

iaO00 1 

19 

257°45.8 

101°08.5 

11° 15.7 

101°17.8 

11°00.4 

4° 14.6 

-22° 12.4 

332° 10.2 

-22°25.0 

Rasalhague 

96 02.4 

nnO /ion 

12 33.1 

20 

272°48.3 

116°08.0 

11° 14.5 

116°18.7 

10°59.8 

19°17.0 

-22° 12.4 

347° 12.8 

-22°25.1 

Eta min 

90 43.9 

51°29.6 

21 

287°50.8 

131°07.5 

11° 13.4 

131°19.7 

10°59.3 

34° 19.4 

-22° 12.4 

2°15.3 

-22°25.1 

Kaus Aust. 

83°37.9 

ono o c n 

-34°22.4 

OOO A O A 

22 

302°53.2 

146°07.1 

11° 12.3 

146°20.6 

10°58.7 

49°21.7 

-22° 12.4 

17° 17.9 

-22°25.1 

Vega 

80 35.9 

38 48.4 

23 

317°55.7 

161°06.6 

11 ° 11.2 

161°21.6 

10°58.1 

64° 24.1 

-22° 12.4 

32°20.5 

-22°25.1 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.4 

Mer. 

pass.:l:51: 

v-0.5 d-1.1 

m-3.8 

vl.O d-0.6 ml.7 

v2.4 d-0.0 

m-2.1 

v2.6 d-0.0 m0.3 

Peacock 

53°12.0 

-56°40.3 





















Deneb 

49°28.2 

45°21.2 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

332°58.2 

176“06.1 

ll u 10.1 

176 u 22.5 

10° 57.5 

79 u 26.4 

-22 u 12.5 

47 u 23.0 

-22 u 25.1 

Alnair 

27°38.0 

-46°51.9 

1 

348°00.6 

191°05.6 

11°09.0 

191°23.5 

10°56.9 

94° 28.8 

-22° 12.5 

62°25.6 

-22°25.1 

Fomalhaut 

15°19.0 

-29°31.0 

2 

3°03.1 

206°05.1 

11°07.8 

206°24.5 

10°56.3 

109°31.1 

-22° 12.5 

77°28.1 

-22°25.1 

Scheat 

13°49.0 

28°11.3 

3 

18°05.5 

221°04.7 

11°06.7 

221°25.4 

10°55.7 

124° 33.5 

-22° 12.5 

92°30.7 

-22°25.2 

Markab 

13°33.8 

15° 18.7 

4 

33°08.0 

236°04.2 

11°05.6 

236°26.4 

10°55.1 

139°35.8 

-22° 12.5 

107°33.3 

-22°25.2 

2019/8/2 

SHA 

Mer.pass 

5 

48°10.5 

251°03.7 

11°04.5 

251°27.3 

10°54.6 

154° 38.2 

-22° 12.5 

122°35.8 

-22°25.2 


205°29.6 

12:14 

6 

63°12.9 

266°03.2 

11°03.4 

266°28.3 

10°54.0 

169°40.6 

-22° 12.6 

137°38.4 

-22°25.2 

Mars 

204°36.7 

12:17 

7 

78°15.4 

281°02.8 

11 °02.2 

281°29.3 

10°53.4 

184°42.9 

-22° 12.6 

152°41.0 

-22°25.2 

J u piter 

106°33 1 

18:47 

8 

93°17.9 

296°02.3 

11 °01.1 

296°30.2 

10°52.8 

199°45.3 

-22° 12.6 

167°43.5 

-22°25.2 

Saturn 

IvU JJ. X 

74° 19.8 

20:55 

9 

108°20.3 

311°01.8 

10°60.0 

311°31.2 

10°52.2 

214°47.6 

-22° 12.6 

182°46.1 

-22°25.2 




10 

123°22.8 

326°01.3 

10°58.9 

326°32.1 

10°51.6 

229° 50.0 

-22° 12.6 

197°48.7 

-22°25.3 

2019/8/2 

SHA 

Mer.pass 

11 

138°25.3 

341°00.9 

10°57.7 

341°33.1 

10°51.0 

244° 52.3 

-22° 12.7 

212°51.2 

-22°25.3 

Venus 

204° 18.7 

12:15 

12 

153°27.7 

356°00.4 

10°56.6 

356° 34.1 

10°50.4 

259° 54.7 

-22° 12.7 

227°53.8 

-22°25.3 

Mars 

204° 00.5 

12:15 

13 

168°30.2 

10°59.9 

10°55.5 

11°35.0 

10°49.9 

274° 57.0 

-22° 12.7 

242°56.4 

-22°25.3 

Jupiter 

106°30.8 

18:43 

14 

183°32.7 

25°59.4 

10°54.4 

26°36.0 

10°49.3 

289° 59.4 

-22° 12.7 

257°58.9 

-22°25.3 

Saturn 

74°22.4 

20:51 

15 

198°35.1 

40°59.0 

10°53.2 

41°36.9 

10°48.7 

305°01.7 

-22° 12.7 

273°01.5 

-22°25.3 

2019/8/2 

SHA 

Mer.pass 

16 

213°37.6 

55°58.5 

10°52.1 

56°37.9 

10°48.1 

320° 04.1 

-22°12.8 

288°04.0 

-22°25.3 

Venus 

203°07.9 

12:16 

17 

228°40.0 

70°58.0 

10°51.0 

71°38.9 

10°47.5 

335°06.4 

-22° 12.8 

303°06.6 

-22°25.4 

Mars 

203°24.4 

12:14 

18 

243°42.5 

85°57.5 

10°49.9 

86°39.8 

10°46.9 

350°08.8 

-22° 12.8 

318°09.2 

-22°25.4 

Jupiter 

106°28.3 

18:39 

19 

258°45.0 

100°57.1 

10°48.7 

101°40.8 

10°46.3 

5°11.1 

-22° 12.8 

333° 11.7 

-22°25.4 

Saturn 

74°24.9 

20:47 

20 

273°47.4 

115°56.6 

10°47.6 

116°41.7 

10°45.7 

20° 13.5 

-22° 12.8 

348° 14.3 

-22°25.4 

1 Horizontal naralax 


21 

288°49.9 

130°56.1 

10°46.5 

131°42.7 

10°45.2 

35° 15.8 

-22° 12.9 

3°16.9 

-22°25.4 


r 

Venus; 

0.1 

22 

303° 52.4 

145°55.7 

10°45.4 

146°43.7 

10°44.6 

50° 18.2 

-22° 12.9 

18° 19.4 

-22°25.4 


Mars: 

0.1 

23 

318°54.8 

160°55.2 

10°44.2 

161°44.6 

10°44.0 

65°20.5 

-22° 12.9 

33°22.0 

-22°25.4 




Mer. 

pass.:l:47: 

i — 1 

"6 

LO 

o 

> 

m-3.8 

vl.O d-0.6 ml.7 

v2.4 d-0.0 

m-2.1 

v2.6 d-0.0 m0.3 
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2019 August 23 to Aug. 25 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

179 u 17.6 

ll u 36.7 

279 u 59.2 

12.6 

14 u 17.0 

9.5 

55.9 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194° 17.8 

11°35.9 

294°30.8 

12.5 

14° 26.4 

9.4 

55.9 

72 


01:10 

03:18 

20:43 

22:42 

— 

2 

209° 18.0 

11°35.0 

309°02.2 

12.4 

14°35.8 

9.3 

55.9 

70 

— 

02:06 

03:38 

20:23 

21:52 

— 

3 

224° 18.1 

11°34.2 

323°33.6 

12.3 

14° 45.1 

9.3 

56.0 

68 

— 

02:39 

03:54 

20:08 

21:22 

— 

4 

239° 18.3 

11°33.3 

338°04.9 

12.3 

14°54.3 

9.2 

56.0 

66 

01:00 

03:02 

04:07 

19:55 

20:59 

22:53 

5 

254° 18.5 

11°32.5 

352°36.1 

12.2 

15°03.5 

9.2 

56.0 

64 

01:50 

03:20 

04:18 

19:45 

20:42 

22:09 

6 

269° 18.6 

11°31.6 

7°07.3 

12.1 

15° 12.7 

9.1 

56.1 

62 

02:20 

03:35 

04:27 

19:36 

20:27 

21:41 

7 

284° 18.8 

11°30.8 

21°38.3 

12.0 

15°21.8 

9.0 

56.1 

60 

02:42 

03:47 

04:35 

19:28 

20:16 

21:20 

8 

299°18.9 

11°29.9 

36°09.3 

11.9 

15°30.8 

9.0 

56.1 

58 

02:59 

03:58 

04:42 

19:22 

20:05 

21:03 

9 

314° 19.1 

11°29.1 

50°40.2 

11.9 

15°39.7 

8.9 

56.1 

56 

03:13 

04:07 

04:48 

19:16 

19:57 

20:49 

10 

329° 19.3 

11°28.2 

65°11.1 

11.8 

15°48.6 

8.8 

56.2 

54 

03:25 

04:14 

04:53 

19:10 

19:49 

20:38 

11 

344° 19.4 

11°27.4 

79°41.8 

11.7 

15°57.4 

8.8 

56.2 

52 

03:36 

04:21 

04:58 

19:06 

19:42 

20:28 

12 

359° 19.6 

11°26.6 

94° 12.4 

11.6 

16°06.1 

8.7 

56.2 

50 

03:45 

04:28 

05:02 

19:01 

19:36 

20:19 

13 

14° 19.8 

11°25.7 

108°43.0 

11.5 

16° 14.8 

8.6 

56.3 

45 

04:03 

04:41 

05:12 

18:52 

19:23 

20:01 

14 

29°19.9 

11°24.9 

123° 13.5 

11.4 

16° 23.4 

8.6 

56.3 

40 

04:17 

04:51 

05:20 

18:44 

19:13 

19:47 

15 

44°20.1 

11°24.0 

137°43.9 

11.4 

16°32.0 

8.5 

56.3 

35 

04:29 

05:00 

05:26 

18:38 

19:04 

19:35 

16 

59°20.3 

11°23.2 

152° 14.2 

11.3 

16°40.4 

8.4 

56.4 

30 

04:38 

05:08 

05:32 

18:32 

18:57 

19:26 

17 

74° 20.4 

11°22.3 

166°44.5 

11.2 

16°48.8 

8.4 

56.4 

20 

04:53 

05:20 

05:42 

18:22 

18:45 

19:11 

18 

89°20.6 

11°21.5 

181°14.6 

11.1 

16°57.1 

8.3 

56.4 

10 

05:05 

05:30 

05:51 

18:14 

18:35 

19:00 

19 

104° 20.7 

11°20.6 

195°44.7 

11.0 

17° 05.4 

8.2 

56.5 

0 

05:14 

05:38 

05:59 

18:06 

18:27 

18:51 

20 

119°20.9 

11°19.8 

210° 14.6 

10.9 

17° 13.6 

8.1 

56.5 

-10 

05:21 

05:46 

06:07 

17:58 

18:19 

18:44 

21 

134°21.1 

11°18.9 

224°44.5 

10.8 

17°21.7 

8.1 

56.5 

-20 

05:27 

05:53 

06:15 

17:50 

18:12 

18:38 

22 

149°21.2 

11°18.1 

239° 14.3 

10.8 

17° 29.7 

8.0 

56.6 

-30 

05:33 

06:00 

06:25 

17:40 

18:05 

18:33 

23 

164°21.4 

11°17.2 

253°44.0 

10.7 

17°37.6 

7.9 

56.6 

-35 

05:35 

06:04 

06:30 

17:35 

18:01 

18:30 


SD. —15.8 

d—-0.8 

S.D. = 15.2 

-40 

05:37 

06:09 

06:36 

17:29 

17:57 

18:28 


-45 

05:39 

06:13 

06:43 

17:22 

17:52 

18:26 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

05:41 

06:19 

06:52 

17:14 

17:47 

18:25 












HA- RE 

17-i n 

1 7/1 R 

1 P OA 

0 

179°21.6 

11°16.4 

268° 13.7 

10.6 

17°45.4 

7.8 

56.7 

-0^ 

UD.^tZ 

UO.Z± 

UO.DD 



lO.Z^t 

1 

194°21.7 

11° 15.5 

282°43.2 

10.5 

17°53.2 

7.7 

56.7 

-54 

05:42 

06:23 

06:60 

17:06 

17:42 

18:24 

2 

209°21.9 

11°14.7 

297° 12.6 

10.4 

18°00.9 

7.6 

56.7 

-56 

05:43 

06:26 

07:04 

17:01 

17:40 

18:23 

3 

224°22.1 

11°13.8 

311°42.0 

10.3 

18°08.5 

7.6 

56.8 

-58 

05:43 

06:29 

07:09 

16:56 

17:37 

18:23 

4 

239°22.2 

11° 13.0 

326°11.2 

10.2 

18° 16.0 

7.5 

56.8 

-60 

05:44 

06:32 

07:15 

16:51 

17:34 

18:22 

5 

254° 22.4 

11°12.1 

340°40.4 

10.1 

18°23.5 

7.4 

56.8 








6 

269°22.6 

11° 11.3 

355°09.5 

10.0 

18°30.8 

7.3 

56.9 



Moonrise 



Moonset 


7 

284° 22.7 

11° 10.4 

9°38.5 

9.9 

18°38.1 

7.2 

56.9 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

299°22.9 

11°09.5 

24°07.4 

9.9 

18°45.2 

7.1 

56.9 

72 

19:16 

— 

— 

16:18 

— 

— 

9 

314°23.1 

11°08.7 

38°36.2 

9.8 

18°52.3 

7.0 

57.0 

70 

20:08 

19:15 

— 

15:27 

18:07 

— 

10 

329°23.2 

11°07.8 

53°04.9 

9.7 

18°59.3 

6.9 

57.0 

68 

20:40 

20:33 

20:17 

14:56 

16:50 

19:01 

11 

344 0 23.4 

11°07.0 

67°33.5 

9.6 

19°06.2 

6.8 

57.1 

66 

21:04 

21:11 

21:29 

14:33 

16:12 

17:49 

12 

359° 23.6 

11°06.1 

82°02.1 

9.5 

19° 13.0 

6.8 

57.1 

64 

21:23 

21:38 

22:06 

14:15 

15:46 

17:13 

13 

14° 23.7 

11°05.3 

96°30.5 

9.4 

19° 19.7 

6.7 

57.1 

62 

21:39 

21:59 

22:32 

14:00 

15:26 

16:47 

14 

29°23.9 

11°04.4 

110°58.9 

9.3 

19°26.3 

6.6 

57.2 

60 

21:52 

22:16 

22:52 

13:48 

15:09 

16:27 

15 

44° 24.1 

11°03.6 

125°27.1 

9.2 

19°32.8 

6.5 

57.2 

58 

22:03 

22:30 

23:09 

13:37 

14:55 

16:10 

16 

59° 24.2 

11°02.7 

139°55.3 

9.1 

19°39.2 

6.4 

57.2 

56 

22:13 

22:43 

23:24 

13:28 

14:43 

15:56 

17 

74° 24.4 

11°01.9 

154°23.4 

9.0 

19°45.5 

6.3 

57.3 

54 

22:22 

22:53 

23:36 

13:20 

14:33 

15:44 

18 

89° 24.6 

11°01.0 

168°51.3 

8.9 

19°51.7 

6.2 

57.3 

52 

22:29 

23:03 

23:47 

13:12 

14:24 

15:33 

19 

104° 24.7 

11°00.1 

183° 19.2 

8.8 

19°57.8 

6.1 

57.4 

50 

22:36 

23:12 

23:57 

13:06 

14:15 

15:23 

20 

119°24.9 

10°59.3 

197°47.0 

8.8 

20° 03.8 

5.9 

57.4 

45 

22:51 

23:30 

— 

12:52 

13:58 

15:03 

21 

134°25.1 

10°58.4 

212° 14.7 

8.7 

20° 09.7 

5.8 

57.4 

40 

23:04 

23:45 

— 

12:40 

13:44 

14:47 

22 

149° 25.3 

10°57.6 

226°42.4 

8.6 

20° 15.5 

5.7 

57.5 

35 

23:15 

23:58 

— 

12:30 

13:31 

14:33 

23 

164° 25.4 

10°56.7 

241°09.9 

8.5 

20°21.2 

5.6 

57.5 

30 

23:24 

— 

00:09 

12:22 

13:21 

14:21 


SD. = 15.8 

d—-0.9 

S.D. = 15.5 

20 

23:40 


00:28 

12:07 

13:03 

14:01 


10 

23:54 

- : - 

00:45 

11:54 

12:47 

13:43 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 


00:08 

01:00 

11:42 

12:32 

13:27 









-10 


00:21 

01:16 

11:30 

12:18 

13:10 

0 

179 u 25.6 

10°55.9 

255 u 37.3 

8.4 

20 u 26.8 

5.5 

57.5 

-20 


00:36 

01:33 

11:17 

12:02 

12:52 

1 

194°25.8 

10°55.0 

270°04.7 

8.3 

20°32.3 

5.4 

57.6 








2 

209° 25.9 

10°54.1 

284°31.9 

8.2 

20°37.6 

5.3 

57.6 

-30 

— : — 

00:52 

01:52 

11:03 

11:44 

12:32 

3 

224°26.1 

10°53.3 

298°59.1 

8.1 

20°42.9 

5.2 

57.7 

-35 

00:02 

01:02 

02:04 

10:54 

11:34 

12:20 









-40 

00:10 

01:13 

02:17 

10:45 

11:22 

12:07 

4 

239°26.3 

10°52.4 

313°26.1 

8.0 

20°48.0 

5.1 

57.7 

-45 

00:21 

01:26 

02:33 

10:33 

11:08 

11:50 

5 

254° 26.4 

10°51.6 

327°53.1 

7.9 

20°53.0 

5.0 

57.7 

-50 

00:33 

01:42 

02:52 

10:20 

10:51 

11:31 

6 

269° 26.6 

10°50.7 

342°20.0 

7.8 

20°57.9 

4.8 

57.8 








7 

284° 26.8 

10°49.8 

356°46.8 

7.8 

21°02.7 

4.7 

57.8 

-52 

00:39 

01:50 

03:01 

10:14 

10:43 

11:21 

8 

299° 27.0 

10° 49.0 

11°13.5 

7.7 

21°07.3 

4.6 

57.9 

-54 

00:45 

01:58 

03:11 

10:07 

10:34 

11:11 

9 

314°27.1 

10°48.1 

25°40.2 

7.6 

21°11.9 

4.5 

57.9 

-56 

-58 

00:52 

01:00 

02:08 

02:19 

03:23 

03:36 

09:59 

09:50 

10:24 

10:13 

10:59 

10:45 

10 

329° 27.3 

10°47.3 

40°06.7 

7.5 

21°16.3 

4.4 

57.9 








11 

344° 27.5 

10° 46.4 

54°33.2 

7.4 

21°20.6 

4.2 

58.0 

-60 

01:09 

02:31 

03:52 

09:40 

10:00 

10:29 

12 

359° 27.6 

10°45.5 

68°59.5 

7.3 

21°24.8 

4.1 

58.0 








13 

14° 27.8 

10°44.7 

83°25.8 

7.2 

21°28.9 

4.0 

58.1 



Sun 



Moon 


14 

29°28.0 

10° 43.8 

97°52.0 

7.2 

21°32.8 

3.9 

58.1 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

44° 28.2 

10°42.9 

112°18.1 

7.1 

21°36.6 

3.7 

58.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°28.3 

10° 42.1 

126°44.2 

7.0 

21°40.3 

3.6 

58.2 

23 

02:49 

02:42 

12:02 

05:30 

17:54 

22(51%) 

17 

74° 28.5 

10°41.2 

141° 10.1 

6.9 

21°43.9 

3.5 

58.2 

24 

02:34 

02:26 

12:02 

06:20 

18:46 

23(41%) 

18 

89°28.7 

10°40.4 

155°36.0 

6.8 

21°47.3 

3.4 

58.3 

25 

02:18 

02:09 

12:02 

07:13 

19:41 

24(31%) 

19 

104° 28.8 

10°39.5 

170°01.8 

6.7 

21°50.6 

3.2 

58.3 








20 

119°29.0 

10°38.6 

184°27.5 

6.7 

21°53.7 

3.1 

58.3 








21 

134° 29.2 

10°37.8 

198°53.1 

6.6 

21°56.8 

3.0 

58.4 








22 

149° 29.4 

10°36.9 

213° 18.7 

6.5 

21°59.7 

2.8 

58.4 








23 

164° 29.5 

10°36.0 

227°44.1 

6.4 

22°02.4 

2.7 

58.5 









SD. —15.8 

d—-0.9 

S.D. = 15.7 
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August 26, 27 ,28 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter Saturn Stars 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

333°57.3 

175°54.7 

10°43.1 

176°45.6 

10°43.4 

80°22.9 

-22°12.9 

48°24.5 

-22°25.5 

Alpheratz 

357°38.8 

29°11.9 

1 

348°59.8 

190°54.3 

10°42.0 

191°46.5 

10°42.8 

95°25.2 

-22° 12.9 

63°27.1 

-22°25.5 

Ankaa 

353°11.1 

-42°11.9 

2 

4°02.2 

205°53.8 

10°40.8 

206°47.5 

10°42.2 

110°27.5 

-22° 13.0 

78°29.7 

-22°25.5 

Schedar 

349°35.2 

56°38.5 

3 

19°04.7 

220°53.3 

10°39.7 

221°48.5 

10°41.6 

125°29.9 

-22° 13.0 

93°32.2 

-22°25.5 

Diphda 

348°51.3 

-17°52.7 

4 

34°07.2 

235°52.8 

10°38.6 

236°49.4 

10°41.0 

140°32.2 

-22° 13.0 

108°34.8 

-22°25.5 

Achernar 

335°23.2 

-57°08.1 

5 

49°09.6 

250°52.4 

10°37.4 

251°50.4 

10°40.4 

155°34.6 

-22° 13.0 

123°37.3 

-22°25.5 

Hamal 

327°55.8 

23°33.2 

6 

64°12.1 

265°51.9 

10°36.3 

266°51.3 

10°39.9 

170°36.9 

-22° 13.0 

138°39.9 

-22°25.5 

Polaris 

315°46.7 

89°20.4 

7 

79° 14.5 

280°51.4 

10°35.2 

281°52.3 

10°39.3 

185°39.3 

-22°13.1 

153°42.5 

-22°25.6 

Akamar 

315°15.0 

-40° 13.4 

8 

94°17.0 

295°51.0 

10°34.0 

296°53.3 

10°38.7 

200°41.6 

-22°13.1 

168°45.0 

-22°25.6 

Menkar 

314° 10.5 

4°10.0 

9 

109°19.5 

310°50.5 

10°32.9 

311°54.2 

10°38.1 

215°44.0 

-22°13.1 

183°47.6 

-22°25.6 

Mirfak 

308°34.2 

49°55.5 

10 

124°21.9 

325°50.0 

10°31.8 

326°55.2 

10°37.5 

230°46.3 

-22°13.1 

198°50.1 

-22°25.6 

Aldebaran 

290° 44.6 

16°32.8 

11 

139°24.4 

340°49.6 

10°30.6 

341°56.2 

10°36.9 

245°48.7 

-22°13.1 

213°52.7 

-22°25.6 

Rigel 

281°08.1 

-8° 10.7 

12 

154°26.9 

355°49.1 

10°29.5 

356°57.1 

10°36.3 

260°51.0 

-22° 13.2 

228°55.3 

-22°25.6 

Capella 

280°28.3 

46°00.8 

13 

169°29.3 

10°48.6 

10°28.4 

11°58.1 

10°35.7 

275°53.3 

-22°13.2 

243°57.8 

-22°25.6 

Bellatrix 

278°27.6 

6°22.0 

14 

184°31.8 

25°48.2 

10°27.2 

26°59.0 

10°35.1 

290°55.7 

-22° 13.2 

259°00.4 

-22°25.7 

Elnath 

278°07.4 

28°37.3 

15 

199°34.3 

40°47.7 

10°26.1 

42°00.0 

10°34.5 

305°58.0 

-22°13.2 

274°02.9 

-22°25.7 

Alnilam 

275°42.2 

-1° 11.4 

16 

214°36.7 

55°47.3 

10°25.0 

57°01.0 

10°33.9 

321°00.4 

-22° 13.2 

289°05.5 

-22°25.7 

Betelgeuse 

270°56.9 

7°24.6 

17 

229°39.2 

70°46.8 

10°23.8 

72°01.9 

10°33.4 

336°02.7 

-22° 13.3 

304°08.1 

-22°25.7 

Canopus 

263°54.6 

-52°42.2 

18 

244°41.6 

85°46.3 

10°22.7 

87°02.9 

10°32.8 

351°05.0 

-22° 13.3 

319°10.6 

-22°25.7 

Sirius 

258°30.1 

-16°44.3 

19 

259°44.1 

100°45.9 

10°21.5 

102°03.9 

10°32.2 

6°07.4 

-22° 13.3 

334° 13.2 

-22°25.7 

Adara 

255°09.4 

-28°59.8 

20 

274°46.6 

115°45.4 

10°20.4 

117°04.8 

10°31.6 

21°09.7 

-22° 13.3 

349° 15.7 

-22°25.7 

Procyon 

244°55.5 

5°10.7 

21 

289°49.0 

130°44.9 

10°19.3 

132°05.8 

10°31.0 

36°12.1 

-22° 13.3 

4°18.3 

-22°25.8 

Pollux 

243°22.7 

27°58.7 

22 

304°51.5 

145°44.5 

10°18.1 

147°06.7 

10°30.4 

51° 14.4 

-22° 13.4 

19°20.9 

-22°25.8 

Avior 

234° 16.9 

-59°34.2 

23 

319°54.0 

160°44.0 

10°17.0 

162°07.7 

10°29.8 

66°16.7 

-22° 13.4 

34°23.4 

-22°25.8 

Suhail 

222°49.8 

-43°30.6 

Mer.pass.:l:43: 

v-0.5 d-1.1 

m-3.8 

vl.O d-0.6 ml.7 | 

v2.3 d-0.0 

m-2.1 

v2.6 d-0.0 m0.3 

Miaplacidus 

221°39.8 

-69°47.7 


Alphard 

217°52.2 

-8°44.5 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 

1 Q' 3°47 1 

C 1 ° 90 Q 

0 

334“56.4 

175“43.6 

10“ 15.8 

177 u 08.7 

10 u 29.2 

81 u 19.1 

-22 u 13.4 

49 u 26.0 

-22 u 25.8 

uuDne 

i onO on c. 

oi jo.y 

i a ono n 

1 

349°58.9 

190°43.1 

10° 14.7 

192°09.6 

10°28.6 

96°21.4 

-22° 13.4 

64°28.5 

-22°25.8 

Denebola 

182 29.6 

14 28.0 

2 

5°01.4 

205°42.6 

10°13.6 

207° 10.6 

10°28.0 

111°23.8 

-22° 13.4 

79°31.1 

-22°25.8 

Gienah 

175°48.2 

i "70 One n 

-17°38.9 

3 

20°03.8 

220°42.2 

10°12.4 

222°11.6 

10°27.4 

126°26.1 

-22° 13.5 

94°33.6 

-22°25.8 

Acrux 

1/3 05.2 

-63° 12.5 

4 

35°06.3 

235°41.7 

10°11.3 

237° 12.5 

10°26.8 

141°28.4 

-22° 13.5 

109°36.2 

-22°25.8 

Gacrux 

171°56.7 

-57° 13.4 

5 

50°08.8 

250°41.2 

10°10.1 

252° 13.5 

10°26.3 

156°30.8 

-22°13.5 

124°38.8 

-22°25.9 

Alioth 

166° 17.4 

55°51.6 

6 

65°11.2 

265°40.8 

10°09.0 

267° 14.4 

10°25.7 

171°33.1 

-22° 13.5 

139°41.3 

-22°25.9 

Spica 

158°27.0 

1rnOrrO 

-11°15.6 

/inOio o 

7 

80°13.7 

280°40.3 

10°07.8 

282° 15.4 

10°25.1 

186°35.5 

-22° 13.5 

154°43.9 

-22°25.9 

Alcaid 

152 55.8 

49 13.3 

8 

95°16.1 

295°39.9 

10°06.7 

297° 16.4 

10°24.5 

201°37.8 

-22° 13.6 

169°46.4 

-22°25.9 

Hadar 

148°42.2 

i a o O no o 

- 60 ° 28.1 
■nrO n -7 n 

9 

110°18.6 

310°39.4 

10°05.5 

312°17.3 

10°23.9 

216°40.1 

-22° 13.6 

184°49.0 

-22°25.9 

Menkent 

148 02.8 

-36 27.9 

10 

125°21.1 

325°39.0 

10°04.4 

327° 18.3 

10°23.3 

231°42.5 

-22° 13.6 

199°51.5 

-22°25.9 

Arcturus 

145 51.9 

19°05.5 

11 

140°23.5 

340°38.5 

10°03.2 

342° 19.3 

10°22.7 

246°44.8 

-22° 13.6 

214°54.1 

-22°25.9 

Rigil Kent. 

139°46.2 

-60°55.0 

12 

155°26.0 

355°38.0 

10°02.1 

357° 20.2 

10°22.1 

261°47.1 

-22° 13.7 

229°56.6 

-22°26.0 

Zubenelg. 

137°00.8 

-16°07.2 

13 

170°28.5 

10°37.6 

10°01.0 

12°21.2 

10°21.5 

276°49.5 

-22° 13.7 

244° 59.2 

-22°26.0 

Kochab 

137°20.5 

i ocO n -7 it 

74°04.9 

ncO on o 

14 

185°30.9 

25° 37.1 

9°59.8 

27°22.1 

10°20.9 

291°51.8 

-22° 13.7 

260°01.8 

-22°26.0 

Alphecca 

126 07.5 

i i no ni n 

26 39.3 

ncOno a 

15 

200°33.4 

40°36.7 

9°58.7 

42°23.1 

10°20.3 

306°54.1 

-22° 13.7 

275°04.3 

-22°26.0 

Antares 

112 21.U 

-26 28.4 

16 

215°35.9 

55°36.2 

9°57.5 

57° 24.1 

10° 19.7 

321°56.5 

-22° 13.7 

290°06.9 

-22°26.0 

Atria 

107°18.9 

i nno r\- 7 c. 

-69°03.8 

irO// O 

17 

230°38.3 

70°35.8 

9°56.4 

72°25.0 

10° 19.1 

336°58.8 

-22° 13.8 

305°09.4 

-22°26.0 

Sa bi k 

102 0/.6 

-15 44.8 

o “7 o n-7 n 

18 

245°40.8 

85°35.3 

9°55.2 

87°26.0 

10° 18.5 

352°01.1 

-22° 13.8 

320° 12.0 

-22°26.0 

Shaula 

96° 16.0 

r\ /- o no A 

-37 07.0 

-i nO oo i 

19 

260°43.3 

100°34.8 

9°54.1 

102°27.0 

10° 17.9 

7°03.5 

-22° 13.8 

335° 14.5 

-22°26.0 

Rasalhague 

96 02.4 

nnO /ion 

12 33.1 

20 

275°45.7 

115°34.4 

9°52.9 

117°27.9 

10° 17.4 

22°05.8 

-22° 13.8 

350° 17.1 

-22°26.1 

Eta min 

90 43.9 

51°29.6 

21 

290°48.2 

130°33.9 

9°51.8 

132°28.9 

10°16.8 

37°08.1 

-22° 13.8 

5°19.6 

-22°26.1 

Kaus Aust. 

83°37.9 

ono o c n 

-34°22.4 

ooo AO A 

22 

305°50.6 

145°33.5 

9°50.6 

147° 29.9 

10° 16.2 

52°10.5 

-22°13.9 

20°22.2 

-22°26.1 

Vega 

80 35.9 

38 48.4 

23 

320°53.1 

160°33.0 

9°49.4 

162°30.8 

10°15.6 

67°12.8 

-22°13.9 

35°24.8 

-22°26.1 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.4 

Mer.pass.:l:39: 

v-0.5 d-1.1 

m-3.8 

vl.O d-0.6 ml.7 | 

v2.3 d-0.0 

m-2.1 

v2.6 d-0.0 m0.3 

Peacock 

53°12.0 

-56°40.3 





















Deneb 

49°28.2 

45°21.2 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

335°55.6 

175 u 32.6 

9 U 48.3 

177 u 31.8 

10 u 15.0 

82 u 15.1 

-22 u 13.9 

50 u 27.3 

-22 u 26.1 

Alnair 

27°37.9 

-46°51.9 

1 

350°58.0 

190°32.1 

9°47.1 

192°32.8 

10° 14.4 

97°17.5 

-22° 13.9 

65°29.9 

-22°26.1 

Fomalhaut 

15°19.0 

-29°31.0 

2 

6°00.5 

205°31.7 

9°46.0 

207°33.7 

10° 13.8 

112°19.8 

-22°13.9 

80°32.4 

-22°26.1 

Scheat 

13°49.0 

28°11.3 

3 

21°03.0 

220°31.2 

9°44.8 

222°34.7 

10° 13.2 

127°22.1 

-22° 14.0 

95°35.0 

-22°26.2 

Markab 

13°33.8 

15° 18.7 

4 

36°05.4 

235°30.8 

9°43.7 

237°35.6 

10° 12.6 

142°24.5 

-22° 14.0 

110°37.5 

-22°26.2 

2019/8/2 

SHA 

Mer.pass 

5 

51°07.9 

250°30.3 

9°42.5 

252°36.6 

10° 12.0 

157°26.8 

-22° 14.0 

125°40.1 

-22°26.2 

4-17/ U j Z_ 

201°57.4 

12:17 

6 

66°10.4 

265°29.9 

9°41.4 

267°37.6 

10° 11.4 

172°29.1 

-22° 14.0 

140°42.6 

-22°26.2 

Mars 

202°48.3 

12:12 

7 

81°12.8 

280°29.4 

9°40.2 

282°38.5 

10° 10.8 

187°31.4 

-22° 14.1 

155°45.2 

-22°26.2 

J u piter 

106°25 6 

18:36 

8 

96°15.3 

295°29.0 

9°39.1 

297°39.5 

10° 10.2 

202°33.8 

-22° 14.1 

170°47.7 

-22°26.2 

Saturn 

1 WW t J.U 

74°27.2 

20:43 

9 

111°17.8 

310°28.5 

9°37.9 

312°40.5 

10°09.6 

217°36.1 

-22°14.1 

185°50.3 

-22°26.2 




10 

126°20.2 

325°28.1 

9°36.7 

327°41.4 

10°09.0 

232°38.4 

-22° 14.1 

200°52.8 

-22°26.2 

2019/8/2 

SHA 

Mer.pass 

11 

141°22.7 

340° 27.6 

9°35.6 

342°42.4 

10°08.4 

247°40.8 

-22° 14.1 

215°55.4 

-22°26.3 

Venus 

200° 47.1 

12:17 

12 

156°25.1 

355°27.2 

9°34.4 

357°43.4 

10°07.8 

262°43.1 

-22° 14.2 

230°57.9 

-22°26.3 

Mars 

202°12.2 

12:11 

13 

171°27.6 

10°26.7 

9°33.3 

12°44.3 

10°07.2 

277°45.4 

-22° 14.2 

246°00.5 

-22°26.3 

Jupiter 

106°22.7 

18:32 

14 

186°30.1 

25°26.3 

9°32.1 

27°45.3 

10°06.6 

292°47.7 

-22° 14.2 

261°03.0 

-22°26.3 

Saturn 

74° 29.5 

20:39 

15 

201°32.5 

40°25.8 

9°30.9 

42°46.3 

10°06.0 

307°50.1 

-22° 14.2 

276°05.6 

-22°26.3 

2019/8/2 

SHA 

Mer.pass 

16 

216°35.0 

55°25.4 

9°29.8 

57°47.2 

10°05.4 

322°52.4 

-22° 14.2 

291°08.1 

-22°26.3 

Venus 

199°37.0 

12:18 

17 

231°37.5 

70°24.9 

9°28.6 

72°48.2 

10°04.8 

337°54.7 

-22° 14.3 

306° 10.7 

-22°26.3 

Mars 

201°36.2 

12:09 

18 

246° 39.9 

85°24.5 

9°27.5 

87°49.2 

10°04.3 

352°57.0 

-22° 14.3 

321°13.2 

-22°26.3 

Jupiter 

106°19.6 

18:28 

19 

261°42.4 

100° 24.0 

9°26.3 

102°50.1 

10°03.7 

7°59.4 

-22° 14.3 

336° 15.8 

-22°26.4 

Saturn 

74°31.7 

20:35 

20 

276°44.9 

115°23.6 

9°25.1 

117°51.1 

10°03.1 

23°01.7 

-22° 14.3 

351°18.3 

-22°26.4 

1 Horizontal naralax 


21 

291°47.3 

130°23.1 

9°24.0 

132°52.1 

10°02.5 

38°04.0 

-22° 14.4 

6°20.9 

-22°26.4 


r 

Venus; 

0.1 

22 

306°49.8 

145°22.7 

9°22.8 

147°53.0 

10°01.9 

53°06.3 

-22° 14.4 

21°23.5 

-22°26.4 


Mars: 

0.1 

23 

321°52.3 

160°22.2 

9°21.6 

162°54.0 

10°01.3 

68°08.7 

-22° 14.4 

36°26.0 

-22°26.4 




Mer.pass.:l:36: 

v-0.5 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.1 

v2.6 d-0.0 m0.3 
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2019 August 26 to Aug. 28 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

179 u 29.7 

10°35.2 

242 u 09.5 

6.4 

22° 05.1 

2.6 

58.5 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194°29.9 

10°34.3 

256°34.8 

6.3 

22°07.6 

2.4 

58.5 

72 


01:46 

03:34 

20:25 

22:09 


2 

209°30.1 

10°33.4 

271°00.1 

6.2 

22°09.9 

2.3 

58.6 

70 


02:27 

03:52 

20:08 

21:31 


3 

224° 30.2 

10°32.6 

285°25.3 

6.1 

22° 12.2 

2.2 

58.6 

68 


02:55 

04:06 

19:54 

21:05 


4 

239° 30.4 

10°31.7 

299°50.4 

6.1 

22° 14.2 

2.0 

58.7 

66 

01:32 

03:15 

04:17 

19:43 

20:45 

22:24 

5 

254°30.6 

10°30.8 

314° 15.4 

6.0 

22° 16.2 

1.9 

58.7 

64 

02:08 

03:31 

04:27 

19:34 

20:29 

21:50 

6 

269°30.8 

10°30.0 

328°40.4 

5.9 

22° 18.0 

1.7 

58.7 

62 

02:34 

03:44 

04:35 

19:26 

20:17 

21:26 

7 

284° 30.9 

10°29.1 

343°05.2 

5.9 

22° 19.6 

1.6 

58.8 

60 

02:53 

03:55 

04:42 

19:19 

20:06 

21:07 

8 

299°31.1 

10°28.2 

357°30.1 

5.8 

22°21.2 

1.4 

58.8 

58 

03:08 

04:05 

04:48 

19:13 

19:56 

20:52 

9 

314°31.3 

10°27.4 

11°54.8 

5.7 

22°22.5 

1.3 

58.9 

56 

03:21 

04:13 

04:54 

19:08 

19:48 

20:40 

10 

329°31.5 

10°26.5 

26° 19.5 

5.7 

22°23.8 

1.2 

58.9 

54 

03:32 

04:20 

04:59 

19:03 

19:41 

20:29 

11 

344°31.6 

10°25.6 

40°44.1 

5.6 

22°24.8 

1.0 

58.9 

52 

03:42 

04:27 

05:03 

18:59 

19:35 

20:20 

12 

359°31.8 

10°24.8 

55°08.7 

5.5 

22°25.8 

0.9 

59.0 

50 

03:50 

04:33 

05:07 

18:55 

19:29 

20:11 

13 

14°32.0 

10°23.9 

69°33.2 

5.5 

22°26.6 

0.7 

59.0 

45 

04:07 

04:45 

05:16 

18:47 

19:18 

19:55 

14 

29°32.2 

10°23.0 

83°57.6 

5.4 

22°27.2 

0.6 

59.1 

40 

04:21 

04:54 

05:23 

18:40 

19:08 

19:42 

15 

44°32.3 

10°22.1 

98°22.0 

5.4 

22°27.7 

0.4 

59.1 

35 

04:31 

05:03 

05:29 

18:34 

19:00 

19:31 

16 

59°32.5 

10°21.3 

112°46.4 

5.3 

22°28.1 

0.3 

59.1 

30 

04:40 

05:09 

05:34 

18:29 

18:53 

19:22 

17 

74°32.7 

10°20.4 

127° 10.6 

5.2 

22°28.3 

0.1 

59.2 

20 

04:54 

05:21 

05:43 

18:20 

18:42 

19:09 

18 

89°32.9 

10° 19.5 

141°34.8 

5.2 

22°28.3 

-0.0 

59.2 

10 

05:05 

05:30 

05:51 

18:12 

18:33 

18:58 

19 

104°33.0 

10° 18.7 

155°59.0 

5.1 

22°28.2 

-0.2 

59.2 

0 

05:13 

05:37 

05:58 

18:05 

18:26 

18:50 

20 

119°33.2 

10° 17.8 

170°23.1 

5.1 

22°28.0 

-0.3 

59.3 

-10 

05:20 

05:44 

06:05 

17:58 

18:19 

18:44 

21 

134°33.4 

10° 16.9 

184°47.2 

5.0 

22°27.5 

-0.5 

59.3 

-20 

05:25 

05:51 

06:13 

17:50 

18:13 

18:38 

22 

149°33.6 

10° 16.1 

199°11.2 

5.0 

22°27.0 

-0.6 

59.4 

-30 

05:29 

05:57 

06:21 

17:42 

18:06 

18:34 

23 

164°33.8 

10°15.2 

213°35.2 

4.9 

22°26.3 

-0.8 

59.4 

-35 

05:31 

06:01 

06:26 

17:37 

18:03 

18:32 


SD. —15.8 

d—-0.9 

S.D. = 16.0 

-40 

05:33 

06:04 

06:32 

17:32 

17:59 

18:31 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:34 

05:35 

05:36 

05:36 

05:36 

05:36 

05:36 

06:08 

06:13 

06:15 

06:17 

06:19 

06:21 

06:24 

06:38 

06:46 

06:49 

06:53 

06:57 

07:02 

07:07 

17:26 

17:18 

17:15 

17:11 

17:07 

17:03 

16:58 

17:56 

17:51 

17:49 

17:47 

17:45 

17:43 

17:40 

18:30 

18:29 

18:29 

18:28 

18:28 

18:28 

18:29 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

179°33.9 
194° 34.1 
209°34.3 
224° 34.5 
239° 34.6 

10° 14.3 
10° 13.4 
10° 12.6 
10°11.7 
10° 10.8 

227°59.1 
242° 23.0 
256°46.8 
271° 10.6 
285°34.4 

4.9 

4.9 

4.8 

4.8 

4.7 

22°25.4 

22°24.4 

22°23.2 

22°21.9 

22°20.4 

-0.9 

-1.1 

-1.3 

-1.4 

-1.6 

59.4 

59.5 
59.5 

59.5 

59.6 









5 

254° 34.8 

10°09.9 

299°58.1 

4.7 

22° 18.8 

-1.7 

59.6 








6 

269°35.0 

10°09.1 

314°21.8 

4.7 

22° 17.0 

-1.9 

59.7 



Moonrise 



Moonset 


7 

284°35.2 

10°08.2 

328°45.5 

4.6 

22° 15.0 

-2.0 

59.7 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

299°35.4 

10°07.3 

343°09.1 

4.6 

22° 12.9 

-2.2 

59.7 

72 







9 

314°35.5 

10°06.4 

357°32.7 

4.6 

22° 10.7 

-2.3 

59.8 

70 






21:18 

10 

329°35.7 

10°05.6 

11°56.3 

4.6 

22°08.2 

-2.5 

59.8 

68 


22:47 



20:41 

20:30 

11 

344°35.9 

10°04.7 

26°19.8 

4.5 

22°05.7 

-2.7 

59.8 

66 

22:16 

23:44 


19:05 

19:44 

19:58 

12 

359°36.1 

10°03.8 

40°43.3 

4.5 

22°02.9 

-2.8 

59.9 

64 

22:57 


00:18 

18:24 

19:10 

19:35 

13 

14°36.3 

10°02.9 

55°06.8 

4.5 

22°00.0 

-3.0 

59.9 

62 

23:25 


00:42 

17:56 

18:45 

19:16 

14 

29°36.4 

10°02.1 

69°30.3 

4.5 

21°57.0 

-3.1 

59.9 

60 

23:47 


01:02 

17:34 

18:25 

19:01 

15 

44°36.6 

10°01.2 

83°53.8 

4.4 

21°53.8 

-3.3 

60.0 

58 


00:05 

01:18 

17:16 

18:09 

18:48 

16 

59°36.8 

10°00.3 

98°17.2 

4.4 

21°50.4 

-3.4 

60.0 

56 


00:19 

01:31 

17:01 

17:55 

18:36 

17 

74°37.0 

9°59.4 

112°40.6 

4.4 

21°46.9 

-3.6 

60.0 

54 


00:32 

01:43 

16:48 

17:43 

18:26 

18 

89°37.2 

9°58.6 

127°04.0 

4.4 

21°43.2 

-3.8 

60.1 

52 


00:44 

01:54 

16:37 

17:32 

18:17 

19 

104°37.3 

9°57.7 

141°27.4 

4.4 

21°39.4 

-3.9 

60.1 

50 


00:54 

02:03 

16:27 

17:23 

18:09 

20 

119°37.5 

9°56.8 

155°50.8 

4.4 

21°35.4 

-4.1 

60.2 

45 

00:17 

01:15 

02:22 

16:06 

17:03 

17:52 

21 

134° 37.7 

9°55.9 

170° 14.2 

4.4 

21°31.2 

-4.2 

60.2 

40 

00:34 

01:32 

02:38 

15:49 

16:46 

17:38 

22 

149°37.9 

9°55.0 

184°37.5 

4.4 

21°26.9 

-4.4 

60.2 

35 

00:48 

01:46 

02:52 

15:34 

16:32 

17:26 

23 

164°38.1 

9°54.2 

199°00.9 

4.4 

21°22.4 

-4.5 

60.2 

30 

01:00 

01:59 

03:03 

15:22 

16:20 

17:15 


SD. —15.8 

d—-0.9 

S.D. = 16.2 

20 

01:21 

02:20 

03:23 

15:00 

15:60 

16:57 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

01:39 

01:56 

02:14 

02:32 

02:53 

03:06 

03:20 

03:37 

03:58 

04:08 

04:20 

04:33 

04:48 

05:06 

02:38 

02:56 

03:13 

03:32 

03:53 

04:06 

04:20 

04:37 

04:58 

05:08 

05:20 

05:33 

05:48 

06:05 

03:41 

03:57 

04:13 

04:30 

04:50 

05:01 

05:15 

05:30 

05:49 

05:59 

06:09 

06:20 

06:33 

06:48 

14:42 

14:24 

14:07 

13:48 

13:27 

13:14 

12:60 

12:43 

12:21 

12:11 

11:60 

11:47 

11:31 

11:13 

15:42 

15:25 

15:08 

14:50 

14:29 

14:16 

14:02 

13:45 

13:24 

13:14 

13:03 

12:50 

12:36 

12:18 

16:41 

16:26 

16:11 

15:54 

15:36 

15:25 

15:12 

14:57 

14:39 

14:30 

14:20 

14:09 

13:57 

13:42 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

179 u 38.2 
194° 38.4 
209°38.6 
224° 38.8 
239° 39.0 
254° 39.2 
269°39.3 
284°39.5 
299°39.7 
314°39.9 
329°40.1 
344 0 40.2 

9 U 53.3 

9°52.4 

9°51.5 

9°50.7 

9°49.8 

9°48.9 

9°48.0 

9°47.1 

9°46.2 

9°45.4 

9°44.5 

9°43.6 

213 u 24.3 
227°47.6 
242°11.0 
256°34.3 
270°57.7 
285°21.1 
299°44.4 
314°07.8 
328°31.2 
342° 54.6 
357° 18.0 
11°41.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

21 u 17.8 
21°13.0 
21°08.1 
21°03.0 
20°57.8 
20°52.4 
20°46.8 
20°41.1 
20°35.3 
20°29.2 
20°23.1 
20° 16.8 

-4.7 

-4.9 

-5.0 

-5.2 

-5.3 

-5.5 

-5.6 

-5.8 

-5.9 

-6.1 

-6.2 

-6.4 

60.3 

60.3 

60.3 

60.4 
60.4 

60.4 

60.5 
60.5 

60.5 

60.6 
60.6 
60.6 








12 

359°40.4 

9°42.7 

26°04.9 

4.4 

20° 10.3 

-6.5 

60.6 








13 

14° 40.6 

9°41.8 

40°28.3 

4.5 

20°03.7 

-6.7 

60.7 



Sun 



Moon 


14 

29°40.8 

9°41.0 

54°51.8 

4.5 

19°56.9 

-6.8 

60.7 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

44°41.0 

9°40.1 

69°15.3 

4.5 

19°50.0 

-7.0 

60.7 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°41.2 

9°39.2 

83°38.8 

4.5 

19°43.0 

-7.1 

60.7 

26 

02:01 

01:53 

12:01 

08:10 

20:40 

25(21%) 

17 

74°41.3 

9°38.3 

98°02.4 

4.6 

19°35.7 

-7.3 

60.8 

27 

01:44 

01:36 

12:01 

09:10 

21:40 

26(12%) 

18 

89°41.5 

9°37.4 

112°25.9 

4.6 

19°28.4 

-7.4 

60.8 

28 

01:27 

01:18 

12:01 

10:11 

22:41 

27(6%) 

19 

104°41.7 

9°36.5 

126°49.5 

4.6 

19°20.9 

-7.6 

60.8 








20 

119°41.9 

9°35.7 

141°13.1 

4.6 

19° 13.2 

-7.7 

60.8 








21 

134° 42.1 

9°34.8 

155°36.8 

4.7 

19°05.5 

-7.9 

60.9 








22 

149°42.3 

9°33.9 

170°00.5 

4.7 

18°57.5 

-8.0 

60.9 








23 

164°42.5 

9°33.0 

184° 24.2 

4.7 

18°49.5 

-8.1 

60.9 









SD. —15.8 

d—-0.9 

S.D. = 16.4 
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August 29, 30 ,31 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

336° 54.7 

175°21.8 

9°20.5 

177°55.0 

10°00.7 

83° 11.0 

-22° 14.4 

51°28.6 

-22°26.4 

Alpheratz 

357°38.8 

29°11.9 

1 

351°57.2 

190°21.3 

9°19.3 

192°55.9 

10 °00.1 

98° 13.3 

-22° 14.4 

66°31.1 

-22°26.4 

Ankaa 

353°11.1 

-42°11.9 

2 

6°59.6 

205°20.9 

9°18.2 

207°56.9 

9°59.5 

113°15.6 

-22° 14.5 

81°33.7 

-22°26.5 

Schedar 

349°35.2 

56°38.5 

3 

22 °02.1 

220°20.5 

9°17.0 

222°57.9 

9°58.9 

128° 18.0 

-22° 14.5 

96°36.2 

-22°26.5 

Diphda 

348°51.2 

-17°52.7 

4 

37°04.6 

235°20.0 

9°15.8 

237°58.8 

9°58.3 

143°20.3 

-22° 14.5 

111°38.7 

-22°26.5 

Achernar 

335°23.2 

-57°08.1 

5 

52°07.0 

250° 19.6 

9° 14.7 

252°59.8 

9°57.7 

158°22.6 

-22° 14.5 

126°41.3 

-22°26.5 

Hamal 

327°55.8 

23°33.2 

6 

67°09.5 

265° 19.1 

9°13.5 

268°00.8 

9°57.1 

173° 24.9 

-22° 14.6 

141°43.8 

-22°26.5 

Polaris 

315°45.3 

89°20.4 

7 

82° 12.0 

280° 18.7 

9°12.3 

283°01.7 

9°56.5 

188° 27.2 

-22° 14.6 

156°46.4 

-22°26.5 

Akamar 

315°14.9 

-40° 13.4 

8 

97° 14.4 

295° 18.2 

9°11.2 

298°02.7 

9°55.9 

203° 29.6 

-22° 14.6 

171°48.9 

-22°26.5 

Menkar 

314°10.5 

4°10.0 

9 

112° 16.9 

310°17.8 

9°10.0 

313°03.7 

9°55.3 

218°31.9 

-22° 14.6 

186°51.5 

-22°26.5 

Mirfak 

308°34.1 

49°55.5 

10 

127° 19.4 

325° 17.4 

9°08.8 

328°04.6 

9°54.7 

233° 34.2 

-22° 14.6 

201°54.0 

-22°26.6 

Aldebaran 

290°44.5 

16°32.8 

11 

142°21.8 

340° 16.9 

9°07.7 

343°05.6 

9°54.1 

248° 36.5 

-22° 14.7 

216°56.6 

-22°26.6 

Rigel 

281°08.0 

-8° 10.7 

12 

157°24.3 

355° 16.5 

9°06.5 

358°06.6 

9°53.5 

263° 38.8 

-22° 14.7 

231°59.1 

-22°26.6 

Capella 

280°28.3 

46°00.8 

13 

172°26.7 

10 ° 16.0 

9°05.3 

13°07.5 

9°52.9 

278°41.2 

-22° 14.7 

247°01.7 

-22°26.6 

Bellatrix 

278°27.5 

6 °22.0 

14 

187°29.2 

25° 15.6 

9°04.1 

28°08.5 

9°52.3 

293°43.5 

-22° 14.7 

262°04.2 

-22°26.6 

Elnath 

278°07.3 

28°37.3 

15 

202°31.7 

40° 15.1 

9°03.0 

43°09.5 

9°51.7 

308°45.8 

-22° 14.8 

277°06.8 

-22°26.6 

Alnilam 

275°42.2 

-1° 11.4 

16 

217° 34.1 

55° 14.7 

9°01.8 

58° 10.4 

9°51.1 

323°48.1 

-22° 14.8 

292°09.3 

-22°26.6 

Betelgeuse 

270°56.8 

7°24.6 

17 

232°36.6 

70° 14.3 

9°00.6 

73° 11.4 

9°50.5 

338°50.4 

-22° 14.8 

307°11.9 

-22°26.6 

Canopus 

263°54.5 

-52°42.2 

18 

247° 39.1 

85° 13.8 

8°59.5 

88°12.4 

9°49.9 

353°52.8 

-22° 14.8 

322° 14.4 

-22°26.7 

Sirius 

258°30.1 

-16°44.3 

19 

262°41.5 

100° 13.4 

8°58.3 

103°13.3 

9°49.3 

8°55.1 

-22° 14.9 

337° 17.0 

-22°26.7 

Adara 

255°09.4 

-28°59.8 

20 

277° 44.0 

115°12.9 

8°57.1 

118° 14.3 

9°48.7 

23°57.4 

-22° 14.9 

352°19.5 

-22°26.7 

Procyon 

244°55.4 

5°10.7 

21 

292°46.5 

130° 12.5 

8°55.9 

133°15.3 

9°48.1 

38°59.7 

-22° 14.9 

7°22.1 

-22°26.7 

Pollux 

243°22.7 

27°58.7 

22 

307°48.9 

145°12.1 

8°54.8 

148° 16.2 

9°47.5 

54°02.0 

-22° 14.9 

22°24.6 

-22°26.7 

Avior 

234° 16.9 

-59°34.2 

23 

322°51.4 

160° 11.6 

8°53.6 

163° 17.2 

9°46.9 

69°04.3 

-22° 14.9 

37°27.2 

-22°26.7 

Suhail 

222°49.8 

-43°30.5 

Mer. 

pass.:l:32: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.1 

v2.5 d-0.0 m0.3 

Miaplacidus 

221°39.8 

-69°47.7 


Alphard 

217°52.2 

-8°44.5 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











IT11 hho 

1 Q'3°47 1 

C1°00Q 

0 

337 u 53.9 

175 u 11.2 

8 U 52.4 

178 u 18.2 

9°46.3 

84 u 06.6 

-22 u 15.0 

52 u 29.7 

-22 u 26.7 

uuDne 

i onO on c. 

oi jo.y 

i a ono n 

1 

352° 56.3 

190° 10.8 

8°51.2 

193° 19.1 

9°45.7 

99°09.0 

-22° 15.0 

67°32.2 

-22°26.7 

Denebola 

182 2y.6 

14 28.0 

2 

7° 58.8 

205° 10.3 

8°50.1 

208°20.1 

9°45.1 

114° 11.3 

-22° 15.0 

82°34.8 

-22°26.8 

Gienah 

175°48.2 

i "70 One n 

-17°38.9 

3 

23°01.2 

220°09.9 

8°48.9 

223°21.1 

9°44.5 

129° 13.6 

-22° 15.0 

97°37.3 

-22°26.8 

Acrux 

1/3 05.2 

-63° 12.4 

4 

38°03.7 

235°09.4 

8°47.7 

238°22.0 

9°43.9 

144° 15.9 

-22° 15.1 

112°39.9 

-22°26.8 

Gacrux 

171 56.7 

-57° 13.3 

5 

53°06.2 

250°09.0 

8°46.5 

253°23.0 

9°43.3 

159° 18.2 

-22° 15.1 

127°42.4 

-22°26.8 

Alioth 

166° 17.4 

55°51.5 

6 

68°08.6 

265°08.6 

8°45.4 

268° 24.0 

9°42.7 

174° 20.5 

-22° 15.1 

142°45.0 

-22°26.8 

Spica 

158°27.0 

1 rnOrrO 

-11°15.6 

/iaOIO O 

7 

83° 11.1 

280°08.1 

8°44.2 

283°24.9 

9°42.1 

189°22.8 

-22° 15.1 

157°47.5 

-22°26.8 

Alcaid 

152 55.8 

49 13.3 

8 

98° 13.6 

295°07.7 

8°43.0 

298°25.9 

9°41.5 

204° 25.2 

-22° 15.1 

172°50.1 

-22°26.8 

Hadar 

148°42.2 

i a o O no o 

-60°28.1 
ocO n -7 n 

9 

113° 16.0 

310°07.3 

8°41.8 

313°26.9 

9°40.9 

219°27.5 

-22° 15.2 

187°52.6 

-22°26.8 

Menkent 

148 02.8 

-36 27.9 

10 

128° 18.5 

325°06.8 

8°40.7 

328°27.9 

9°40.3 

234° 29.8 

-22° 15.2 

202°55.2 

-22°26.9 

Arcturus 

145 51.9 

19°05.4 

11 

143°21.0 

340° 06.4 

8°39.5 

343° 28.8 

9°39.7 

249°32.1 

-22° 15.2 

217°57.7 

-22°26.9 

Rigil Kent. 

139°46.3 

-60°55.0 

12 

158°23.4 

355°06.0 

8°38.3 

358°29.8 

9°39.1 

264° 34.4 

-22° 15.2 

233°00.2 

-22°26.9 

Zubenelg. 

137°00.8 

-16°07.2 

13 

173° 25.9 

10°05.5 

8°37.1 

13°30.8 

9°38.5 

279°36.7 

-22° 15.3 

248°02.8 

-22°26.9 

Kochab 

137°20.5 

74°04.9 

nco on o 

14 

188°28.3 

25°05.1 

8°35.9 

28°31.7 

9°37.9 

294° 39.0 

-22° 15.3 

263°05.3 

-22°26.9 

Alphecca 

126 0/.5 

i i no ni n 

26 39.3 

ncOno a 

15 

203° 30.8 

40°04.7 

8°34.8 

43°32.7 

9°37.3 

309°41.3 

-22° 15.3 

278°07.9 

-22°26.9 

Antares 

112 21.0 

-26 28.4 

16 

218°33.3 

55°04.2 

8°33.6 

58°33.7 

9°36.7 

324°43.7 

-22° 15.3 

293° 10.4 

-22°26.9 

Atria 

107°18.9 

i nno r\- 7 c. 

-69°03.8 

1 C O A A O 

17 

233°35.7 

70°03.8 

8°32.4 

73°34.6 

9°36.1 

339°46.0 

-22° 15.4 

308° 13.0 

-22°26.9 

Sa bi k 

102 0/.6 

-15 44.8 

07O n-7 n 

18 

248° 38.2 

85°03.4 

8°31.2 

88°35.6 

9°35.5 

354°48.3 

-22° 15.4 

323° 15.5 

-22°26.9 

Shaula 

96° 16.0 

r\ /- o no A 

-37 07.0 

-i nO 00 1 

19 

263°40.7 

100°02.9 

8°30.0 

103°36.6 

9°34.9 

9°50.6 

-22° 15.4 

338° 18.0 

-22°27.0 

Rasalhague 

96 02.4 

nnO a a r\ 

12 33.1 

20 

278°43.1 

115°02.5 

8°28.8 

118°37.5 

9°34.3 

24° 52.9 

-22° 15.4 

353°20.6 

-22°27.0 

Eta min 

yU 44.u 

51°29.6 

21 

293°45.6 

130°02.1 

8°27.7 

133°38.5 

9°33.7 

39°55.2 

-22° 15.4 

8°23.1 

-22°27.0 

Kaus Aust. 

83°38.0 

ono o c r\ 

-34°22.4 

OOO A O A 

22 

308°48.1 

145°01.6 

8°26.5 

148°39.5 

9°33.1 

54° 57.5 

-22° 15.5 

23°25.7 

-22°27.0 

Vega 

80 35.9 

38 48.4 

23 

323°50.5 

160°01.2 

8°25.3 

163°40.4 

9°32.5 

69°59.8 

-22° 15.5 

38°28.2 

-22°27.0 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.4 

Mer. 

pass.:l:28: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.1 

v2.5 d-0.0 m0.3 

Peacock 

53°12.0 

-56°40.3 





















Deneb 

49°28.2 

45°21.2 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.6 

9°58.0 

0 

338 u 53.0 

175°00.8 

8°24.1 

178 u 41.4 

9 U 31.9 

85°02.1 

-22° 15.5 

53 u 30.8 

-22°27.0 

Alnair 

27°37.9 

-46°51.9 

1 

353°55.5 

190°00.3 

8°22.9 

193°42.4 

9°31.3 

100° 04.4 

-22° 15.5 

68°33.3 

-22°27.0 

Fomalhaut 

15°19.0 

-29°31.0 

2 

8°57.9 

204°59.9 

8°21.7 

208°43.4 

9°30.7 

115°06.7 

-22° 15.6 

83°35.8 

-22°27.0 

Scheat 

13°48.9 

28°11.4 

3 

24° 00.4 

219°59.5 

8 °20.6 

223°44.3 

9°30.1 

130°09.0 

-22° 15.6 

98°38.4 

-22°27.1 

Markab 

13°33.8 

15° 18.7 

4 

39°02.8 

234° 59.1 

8 ° 19.4 

238°45.3 

9°29.5 

145°11.3 

-22° 15.6 

113°40.9 

-22°27.1 

201 Q/8/2 

SHA 

Mer.pass 

5 

54°05.3 

249°58.6 

8°18.2 

253°46.3 

9°28.9 

160° 13.7 

-22° 15.6 

128°43.5 

-22°27.1 


198°27.1 

12:19 

6 

69°07.8 

264°58.2 

8°17.0 

268°47.2 

9°28.3 

175°16.0 

-22° 15.7 

143°46.0 

-22°27.1 

Mars 

201 °00.2 

12:08 

7 

84° 10.2 

279°57.8 

8°15.8 

283°48.2 

9°27.7 

190° 18.3 

-22° 15.7 

158°48.5 

-22°27.1 

J u piter 

106°16 3 

18:24 

8 

99° 12.7 

294°57.3 

8°14.6 

298°49.2 

9°27.1 

205°20.6 

-22° 15.7 

173°51.1 

-22°27.1 

Saturn 

IWu 1U. J 

74° 33 8 

20:31 

9 

114° 15.2 

309°56.9 

8°13.4 

313°50.1 

9°26.5 

220°22.9 

-22° 15.7 

188°53.6 

-22°27.1 




10 

129° 17.6 

324°56.5 

8 °12.2 

328°51.1 

9°25.8 

235°25.2 

-22° 15.8 

203°56.2 

-22°27.1 

2019/8/3 

SHA 

Mer.pass 

11 

144° 20.1 

339°56.1 

8 °11.1 

343°52.1 

9°25.2 

250° 27.5 

-22° 15.8 

218°58.7 

-22°27.2 

Venus 

197°17.3 

12:20 

12 

159°22.6 

354°55.6 

8°09.9 

358°53.1 

9°24.6 

265°29.8 

-22° 15.8 

234°01.2 

-22°27.2 

Mars 

200°24.3 

12:06 

13 

174° 25.0 

9°55.2 

8°08.7 

13°54.0 

9°24.0 

280° 32.1 

-22° 15.8 

249°03.8 

-22°27.2 

Jupiter 

106°12.8 

18:21 

14 

189° 27.5 

24° 54.8 

8°07.5 

28°55.0 

9°23.4 

295° 34.4 

-22° 15.9 

264°06.3 

-22°27.2 

Saturn 

74°35.8 

20:27 

15 

204°30.0 

39°54.3 

8°06.3 

43°56.0 

9°22.8 

310°36.7 

-22° 15.9 

279°08.9 

-22°27.2 

2019/8/3 

SHA 

Mer.pass 

16 

219°32.4 

54°53.9 

8°05.1 

58°56.9 

9 °22 2 

325°39.0 

-22° 15.9 

294° 11.4 

-22°27.2 

Venus 

196°07.8 

12:20 

17 

234° 34.9 

69°53.5 

8°03.9 

73°57.9 

9°21.6 

340° 41.3 

-22° 15.9 

309° 13.9 

-22°27.2 

Mars 

199°48.4 

12:04 

18 

249° 37.3 

84° 53.1 

8°02.7 

88°58.9 

9°21.0 

355°43.6 

-22° 15.9 

324° 16.5 

-22°27.2 

Jupiter 

106°09.1 

18:17 

19 

264° 39.8 

99°52.6 

8°01.5 

103°59.9 

9°20.4 

10° 45.9 

-22° 16.0 

339° 19.0 

-22°27.2 

Saturn 

74° 37.8 

20:22 

20 

279°42.3 

114°52.2 

8°00.3 

119°00.8 

9° 19.8 

25°48.2 

-22° 16.0 

354°21.6 

-22°27.3 

1 Horizontal naralax 


21 

294°44.7 

129°51.8 

7°59.2 

134°01.8 

9°19.2 

40° 50.5 

-22° 16.0 

9°24.1 

-22°27.3 


r 

Venus; 

0.1 

22 

309°47.2 

144°51.4 

7° 58.0 

149°02.8 

9° 18.6 

55°52.8 

-22° 16.0 

24°26.6 

-22°27.3 


Mars: 

0.1 

23 

324°49.7 

159°50.9 

7° 56.8 

164° 03.7 

9° 18.0 

70°55.1 

-22° 16.1 

39°29.2 

-22°27.3 




Mer. 

pass.:l:24: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 | 

v2.3 d-0.0 

m-2.1 

v2.5 d-0.0 m0.3 





162 



2019 August 29 to Aug. 31 


rhu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

179 u 42.6 

9 U 32.1 

198 u 47.9 

4.8 

18°41.3 

-8.3 

60.9 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194°42.8 

9°31.2 

213° 11.7 

4.8 

18°32.9 

-8.4 

61.0 

72 

— 

02:13 

03:50 

20:08 

21:42 


2 

209°43.0 

9°30.3 

227°35.5 

4.8 

18°24.4 

- 8.6 

61.0 

70 

— 

02:46 

04:05 

19:53 

21:11 

— 

3 

224°43.2 

9°29.5 

241°59.3 

4.9 

18°15.8 

-8.7 

61.0 

68 

01:05 

03:09 

04:17 

19:41 

20:48 

22:45 

4 

239°43.4 

9°28.6 

256°23.2 

4.9 

18°07.0 

- 8.8 

61.0 

66 

01:55 

03:27 

04:27 

19:32 

20:31 

22:01 

5 

254°43.6 

9°27.7 

270° 47.1 

4.9 

17°58.2 

-9.0 

61.0 

64 

02:24 

03:42 

04:36 

19:24 

20:17 

21:33 

6 

269°43.8 

9°26.8 

285°11.1 

5.0 

17°49.1 

-9.1 

61.1 

62 

02:46 

03:53 

04:43 

19:17 

20:06 

21:12 

7 

284°43.9 

9°25.9 

299°35.1 

5.0 

17°40.0 

-9.2 

61.1 

60 

03:03 

04:04 

04:49 

19:11 

19:56 

20:55 

8 

299°44.1 

9°25.0 

313° 59.1 

5.1 

17°30.7 

-9.4 

61.1 

58 

03:17 

04:12 

04:55 

19:05 

19:48 

20:42 

9 

314°44.3 

9°24.1 

328°23.2 

5.1 

17°21.3 

-9.5 

61.1 

56 

03:29 

04:20 

04:60 

19:00 

19:40 

20:30 

10 

329°44.5 

9°23.2 

342°47.3 

5.1 

17°11.7 

-9.6 

61.1 

54 

03:39 

04:26 

05:04 

18:56 

19:34 

20:20 

11 

344° 44.7 

9°22.4 

357° 11.5 

5.2 

17°02.0 

-9.7 

61.1 

52 

03:48 

04:32 

05:08 

18:52 

19:28 

20:12 

12 

359°44.9 

9°21.5 

11°35.7 

5.2 

16°52.3 

-9.9 

61.2 

50 

03:56 

04:37 

05:11 

18:49 

19:23 

20:04 

13 

14° 45.1 

9°20.6 

25° 60.0 

5.3 

16°42.3 

- 10.0 

61.2 

45 

04:12 

04:49 

05:19 

18:41 

19:12 

19:49 

14 

29°45.2 

9° 19.7 

40° 24.3 

5.3 

16°32.3 

- 10.1 

61.2 

40 

04:24 

04:58 

05:25 

18:35 

19:03 

19:36 

15 

44°45.4 

9° 18.8 

54°48.6 

5.4 

16°22.1 

- 10.2 

61.2 

35 

04:34 

05:05 

05:31 

18:30 

18:56 

19:27 

16 

59°45.6 

9°17.9 

69° 13.0 

5.4 

16°11.8 

-10.3 

61.2 

30 

04:42 

05:11 

05:36 

18:25 

18:50 

19:18 

17 

74°45.8 

9°17.0 

83°37.5 

5.5 

16°01.4 

-10.5 

61.2 

20 

04:55 

05:21 

05:44 

18:17 

18:40 

19:06 

18 

89°46.0 

9° 16.1 

98°02.0 

5.5 

15°50.9 

- 10.6 

61.2 

10 

05:05 

05:30 

05:51 

18:10 

18:32 

18:56 

19 

104°46.2 

9°15.2 

112°26.5 

5.6 

15°40.3 

-10.7 

61.3 

0 

05:12 

05:36 

05:57 

18:04 

18:25 

18:49 

20 

119°46.4 

9° 14.3 

126°51.1 

5.6 

15°29.5 

- 10.8 

61.3 

-10 

05:18 

05:43 

06:04 

17:58 

18:19 

18:44 

21 

134°46.6 

9°13.5 

141° 15.7 

5.7 

15°18.7 

-10.9 

61.3 

-20 

05:23 

05:48 

06:11 

17:51 

18:13 

18:39 

22 

149°46.8 

9° 12.6 

155°40.4 

5.7 

15°07.7 

- 11.0 

61.3 

-30 

05:26 

05:54 

06:18 

17:44 

18:08 

18:36 

23 

164°46.9 

9° 11.7 

170°05.2 

5.8 

14°56.6 

- 11.1 

61.3 

-35 

05:27 

05:57 

06:22 

17:40 

18:05 

18:34 


SD.—15.8 

d—-0.9 

S.D. = 16.6 

-40 

05:28 

05:60 

06:27 

17:35 

18:02 

18:34 


-45 

05:29 

06:03 

06:33 

17:29 

17:59 

18:33 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

-52 

05:29 

05:29 

06:07 

06:08 

06:39 

06:42 

17:23 

17:20 

17:56 

1754 

18:33 

18:33 

0 

1 

2 

3 

4 

179°47.1 
194° 47.3 
209°47.5 
224°47.7 
239°47.9 

9°10.8 

9°09.9 

9°09.0 

9°08.1 

9°07.2 

184°30.0 
198°54.9 
213° 19.8 
227°44.7 
242° 09.8 

5.8 

5.9 
5.9 
6.0 
6.0 

14°45.5 

14°34.2 

14°22.8 

14°11.3 

13°59.7 

- 11.2 

-11.3 

-11.4 

-11.5 

- 11.6 

61.3 

61.3 

61.3 

61.3 

61.3 

-54 

-56 

-58 

-60 

05:29 

05:29 

05:28 

05:28 

06:10 

06:12 

06:14 

06:16 

06:46 

06:49 

06:54 

06:58 

17:17 

17:13 

17:09 

17:04 

17:52 

17:51 

17:49 

17:47 

18:33 

18:34 

18:34 

18:35 

5 

254° 48.1 

9°06.3 

256°34.8 

6.1 

13°48.0 

-11.7 

61.4 


6 

269°48.3 

9°05.4 

270° 60.0 

6.2 

13°36.2 

- 11.8 

61.4 



Moonrise 



Moonset 


7 

284°48.5 

9°04.5 

285°25.1 

6.2 

13°24.3 

-11.9 

61.4 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

299°48.6 

9°03.6 

299° 50.4 

6.3 

13°12.3 

- 12.0 

61.4 

72 


02:25 

04:58 

21:20 

20:47 

20:24 

9 

314° 48.8 

9°02.7 

314° 15.7 

6.3 

13°00.3 

- 12.1 

61.4 

70 

00:19 

02:56 

05:12 

20:47 

20:31 

20:18 

10 

329°49.0 

9°01.9 

328°41.0 

6.4 

12°48.1 

- 12.2 

61.4 

68 

01:07 

03:18 

05:23 

20:23 

20:17 

20:12 

11 

344°49.2 

9°01.0 

343° 06.4 

6.4 

12°35.8 

-12.3 

61.4 

66 

01:37 

03:35 

05:32 

20:04 

20:07 

20:07 

12 

359°49.4 

9°00.1 

357°31.9 

6.5 

12°23.5 

-12.4 

61.4 

64 

01:60 

03:50 

05:40 

19:49 

19:58 

20:03 

13 

14° 49.6 

8°59.2 

11°57.4 

6.5 

12 ° 11.1 

-12.5 

61.4 

62 

02:18 

04:01 

05:46 

19:36 

19:50 

19:60 

14 

29°49.8 

8°58.3 

26°23.0 

6.6 

11°58.6 

-12.5 

61.4 

60 

02:33 

04:11 

05:52 

19:25 

19:43 

19:57 

15 

44°50.0 

8°57.4 

40°48.6 

6.7 

11°46.0 

- 12.6 

61.4 

58 

02:45 

04:20 

05:57 

19:16 

19:37 

19:54 

16 

59°50.2 

8°56.5 

55° 14.3 

6.7 

11°33.3 

-12.7 

61.4 

56 

02:56 

04:28 

06:01 

19:07 

19:31 

19:52 

17 

74°50.4 

8°55.6 

69°40.0 

6.8 

11 ° 20.6 

- 12.8 

61.4 

54 

03:06 

04:34 

06:05 

18:60 

19:27 

19:49 

18 

89°50.6 

8°54.7 

84° 05.8 

6.8 

11°07.8 

-12.9 

61.4 

52 

03:14 

04:40 

06:08 

18:53 

19:22 

19:47 

19 

104°50.7 

8°53.8 

98°31.7 

6.9 

10°54.9 

-12.9 

61.4 

50 

03:22 

04:46 

06:12 

18:47 

19:18 

19:45 

20 

119°50.9 

8°52.9 

112°57.6 

6.9 

10°41.9 

-13.0 

61.4 

45 

03:38 

04:58 

06:18 

18:34 

19:10 

19:41 

21 

134°51.1 

8°52.0 

127° 23.5 

7.0 

10°28.9 

-13.1 

61.4 

40 

03:51 

05:07 

06:24 

18:23 

19:02 

19:38 

22 

149°51.3 

8°51.1 

141°49.6 

7.0 

10° 15.8 

-13.1 

61.4 

35 

04:03 

05:16 

06:29 

18:13 

18:56 

19:35 

23 

164°51.5 

8°50.2 

156° 15.6 

7.1 

10 ° 02.6 

-13.2 

61.4 

30 

04:12 

05:23 

06:33 

18:05 

18:50 

19:32 


SD.—15.8 

d—-0.9 

S.D. —16.7 

20 

04:29 

05:35 

06:41 

17:50 

18:41 

19:28 


10 

04:44 

05:46 

06:47 

17:38 

18:32 

19:23 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

-10 

04:57 

05:11 

05:57 

06:07 

06:53 

06:59 

17:26 

17:14 

18:24 

18:16 

19:19 

19:15 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

179 u 51.7 

194°51.9 

209°52.1 

224°52.3 

239°52.5 

254°52.7 

269°52.9 

284°53.1 

299°53.2 

314°53.4 

329°53.6 

344°53 8 

8°49.3 

8°48.4 

8°47.5 

8°46.6 

8°45.7 

8°44.8 

8°43.9 

8°43.0 

8°42.1 

8°41.2 

8°40.3 

8°39.4 

170 u 41.8 
185°07.9 
199°34.2 
214°00.5 
228°26.8 
242°53.2 
257° 19.7 
271°46.2 
286° 12.7 
300°39.4 
315°06.0 
329°32.7 

7.2 

7.2 

7.3 

7.3 

7.4 

7.4 

7.5 

7.5 

7.6 

7.6 

7.7 
7.7 

9°49.4 

9°36.1 

9°22.7 

9°09.3 

8°55.9 

8°42.3 

8°28.8 

8 ° 15.1 
8°01.5 
7°47.7 
7°34.0 
7°20.1 

-13.3 

-13.3 

-13.4 

-13.4 

-13.5 

-13.6 

-13.6 

-13.7 

-13.7 

-13.7 

-13.8 

-13.8 

61.4 

61.4 

61.4 

61.4 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 

61.3 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:26 

05:42 

05:52 

06:03 

06:16 

06:31 

06:39 

06:47 

06:56 

07:06 

07:18 

06:18 

06:30 

06:37 

06:45 

06:54 

07:06 

07:11 

07:17 

07:23 

07:30 

07:38 

07:06 

07:13 

07:18 

07:22 

07:28 

07:34 

07:38 

07:41 

07:44 

07:49 

07:53 

17:01 

16:46 

16:37 

16:27 

16:15 

16:01 

15:54 

15:47 

15:38 

15:29 

15:18 

18:07 

17:57 

17:51 

17:44 

17:36 

17:26 

17:22 

17:17 

17:11 

17:05 

16:58 

19:11 

19:06 

19:03 

19:00 

18:56 

18:52 

18:50 

18:47 

18:45 

18:42 

18:38 

12 

359°54.0 

8°38.5 

343° 59.5 

7.8 

7°06.3 

-13.9 

61.3 


13 

14°54.2 

8°37.6 

358° 26.3 

7.8 

6°52.4 

-13.9 

61.3 



Sun 



Moon 


14 

29°54.4 

8°36.7 

12°53.2 

7.9 

6°38.5 

-14.0 

61.2 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

44°54.6 

8°35.8 

27° 20.1 

7.9 

6°24.5 

-14.0 

61.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°54.8 

8°34.9 

41°47.1 

8.0 

6°10.5 

-14.0 

61.2 

29 

01:09 

01:00 

12:01 

11:11 

23:41 

28(1%) 

17 

74°55.0 

8°34.0 

56° 14.1 

8.0 

5°56.4 

-14.1 

61.2 

30 

00:51 

00:42 

12:00 

12:10 

00:38 

0 ( 0 %) 

18 

89°55.2 

8°33.1 

70°41.2 

8.1 

5°42.4 

-14.1 

61.2 

31 

00:33 

00:24 

12:00 

13:06 

00:38 

1 ( 2 %) 

19 

104°55.4 

8°32.2 

85°08.3 

8.1 

5°28.3 

-14.1 

61.2 








20 

119°55.6 

8°31.3 

99°35.4 

8.2 

5° 14.2 

-14.1 

61.2 








21 

134°55.8 

8°30.4 

114°02.7 

8.2 

5°00.0 

-14.2 

61.1 








22 

149°56.0 

8°29.5 

128°29.9 

8.3 

4°45.8 

-14.2 

61.1 








23 

164°56.2 

8°28.6 

142°57.2 

8.3 

4°31.6 

-14.2 

61.1 









SD.—15.8 

d—-0.9 

S.D. = 16.7 









Saturn 


Stars 


September 01, 02 ,03 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

339°52.1 

174°50.5 

7°55.6 

179°04.7 

9° 17.4 

85°57.4 

-22° 16.1 

54°31.7 

-22°27.3 

Alpheratz 

357°38.8 

29°11.9 

1 

354° 54.6 

189°50.1 

7°54.4 

194°05.7 

9° 16.8 

100°59.7 

-22° 16.1 

69°34.2 

-22°27.3 

Ankaa 

353°11.1 

-42°11.9 

2 

9°57.1 

204°49.7 

7°53.2 

209°06.7 

9° 16.2 

116°02.0 

-22° 16.1 

84°36.8 

-22°27.3 

Schedar 

349°35.2 

56°38.5 

3 

24°59.5 

219°49.3 

7°52.0 

224°07.6 

9° 15.6 

131°04.3 

-22° 16.2 

99°39.3 

-22°27.3 

Diphda 

348°51.2 

-17°52.7 

4 

40°02.0 

234°48.8 

7°50.8 

239°08.6 

9° 15.0 

146°06.6 

-22° 16.2 

114°41.9 

-22°27.3 

Achernar 

335°23.2 

-57°08.1 

5 

55°04.4 

249°48.4 

7°49.6 

254°09.6 

9° 14.4 

161°08.9 

-22° 16.2 

129°44.4 

-22°27.4 

Hamal 

327°55.8 

23°33.2 

6 

70°06.9 

264°48.0 

7°48.4 

269° 10.5 

9° 13.8 

176° 11.2 

-22° 16.2 

144°46.9 

-22°27.4 

Polaris 

315°44.1 

89°20.4 

7 

85°09.4 

279°47.6 

7°47.2 

284°11.5 

9° 13.2 

191°13.5 

-22° 16.3 

159°49.5 

-22°27.4 

Akamar 

315°14.9 

-40° 13.4 

8 

100° 11.8 

294°47.1 

7°46.0 

299° 12.5 

9° 12.6 

206° 15.8 

-22° 16.3 

174°52.0 

-22°27.4 

Menkar 

314°10.5 

4°10.0 

9 

115°14.3 

309°46.7 

7°44.8 

314°13.5 

9° 11.9 

221°18.1 

-22° 16.3 

189°54.5 

-22°27.4 

Mirfak 

308°34.1 

49°55.5 

10 

130° 16.8 

324°46.3 

7°43.6 

329° 14.4 

9°11.3 

236°20.4 

-22° 16.3 

204°57.1 

-22°27.4 

Aldebaran 

290°44.5 

16°32.8 

11 

145°19.2 

339°45.9 

7°42.4 

344° 15.4 

9° 10.7 

251°22.7 

-22° 16.4 

219°59.6 

-22°27.4 

Rigel 

281°08.0 

-8° 10.7 

12 

160°21.7 

354°45.5 

7°41.2 

359° 16.4 

9° 10.1 

266°25.0 

-22° 16.4 

235°02.2 

-22°27.4 

Capella 

280°28.3 

46°00.8 

13 

175°24.2 

9°45.0 

7°40.0 

14° 17.3 

9°09.5 

281°27.3 

-22° 16.4 

250°04.7 

-22°27.5 

Bellatrix 

278°27.5 

6°22.0 

14 

190°26.6 

24°44.6 

7°38.8 

29° 18.3 

9°08.9 

296°29.6 

-22° 16.4 

265°07.2 

-22°27.5 

Elnath 

278°07.3 

28°37.3 

15 

205°29.1 

39°44.2 

7°37.6 

44° 19.3 

9°08.3 

311°31.9 

-22° 16.5 

280°09.8 

-22°27.5 

Alnilam 

275°42.1 

-1° 11.4 

16 

220°31.6 

54°43.8 

7°36.4 

59°20.3 

9°07.7 

326°34.2 

-22° 16.5 

295° 12.3 

-22°27.5 

Betelgeuse 

270°56.8 

7°24.6 

17 

235°34.0 

69°43.4 

7°35.2 

74°21.2 

9° 07.1 

341°36.5 

-22° 16.5 

310° 14.8 

-22°27.5 

Canopus 

263°54.5 

-52°42.1 

18 

250°36.5 

84°42.9 

7°34.0 

89°22.2 

9°06.5 

356°38.7 

-22° 16.5 

325° 17.4 

-22°27.5 

Sirius 

258°30.1 

-16°44.3 

19 

265°38.9 

99°42.5 

7°32.8 

104°23.2 

9°05.9 

11°41.0 

-22° 16.6 

340° 19.9 

-22°27.5 

Adara 

255°09.4 

-28°59.8 

20 

280°41.4 

114°42.1 

7°31.6 

119°24.2 

9°05.3 

26°43.3 

-22° 16.6 

355°22.4 

-22°27.5 

Procyon 

244°55.4 

5°10.7 

21 

295°43.9 

129°41.7 

7°30.4 

134°25.1 

9° 04.7 

41°45.6 

-22° 16.6 

10°25.0 

-22°27.5 

Pollux 

243°22.7 

27°58.7 

22 

310°46.3 

144°41.3 

7°29.2 

149°26.1 

9° 04.1 

56°47.9 

-22° 16.6 

25°27.5 

-22°27.6 

Avior 

234° 16.9 

-59° 34.1 

23 

325°48.8 

159°40.9 

7°28.0 

164°27.1 

9°03.5 

71°50.2 

-22° 16.7 

40°30.0 

-22°27.6 

Suhail 

222°49.7 

-43°30.5 

Mer.| 

pass.: 1:20: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.1 

v2.5 d-0.0 m0.3 

Miaplacidus 

221°39.8 

-69°47.7 


Alphard 

217°52.2 

-8°44.5 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 

1 Q'3°47 1 

C1°90Q 

0 

340 u 51.3 

174° 40.4 

7 U 26.8 

179 u 28.0 

9°02.8 

86 u 52.5 

-22 u 16.7 

55 u 32.6 

-22 u 27.6 

uuDne 

i onO nn c. 

oi jo.y 

i a ono n 

1 

355°53.7 

189°40.0 

7°25.6 

194°29.0 

9°02.2 

101°54.8 

-22° 16.7 

70°35.1 

-22°27.6 

Denebola 

182 29.6 

14 28.0 

2 

10°56.2 

204°39.6 

7°24.4 

209°30.0 

9°01.6 

116°57.1 

-22° 16.7 

85°37.6 

-22°27.6 

Gienah 

175°48.2 

i "70 One o 

-17°38.9 

3 

25°58.7 

219°39.2 

7°23.2 

224°31.0 

9°01.0 

131°59.4 

-22° 16.8 

100°40.2 

-22°27.6 

Acrux 

1/3 05.2 

-63° 12.4 

4 

41°01.1 

234°38.8 

7°22.0 

239°31.9 

9°00.4 

147°01.7 

-22° 16.8 

115°42.7 

-22°27.6 

Gacrux 

171°56.7 

-57° 13.3 

5 

56°03.6 

249°38.4 

7°20.8 

254°32.9 

8°59.8 

162°04.0 

-22° 16.8 

130°45.2 

-22°27.6 

Alioth 

166° 17.4 

55°51.5 

6 

71°06.0 

264°37.9 

7°19.6 

269°33.9 

8°59.2 

177°06.2 

-22° 16.8 

145°47.8 

-22°27.6 

Spica 

158°27.0 

1rnOrrO 

-11°15.6 

/inOio o 

7 

86°08.5 

279°37.5 

7° 18.4 

284°34.9 

8°58.6 

192°08.5 

-22° 16.9 

160°50.3 

-22°27.7 

Alcaid 

152 55.8 

49 13.3 

8 

101°11.0 

294° 37.1 

7°17.2 

299°35.8 

8°58.0 

207° 10.8 

-22° 16.9 

175°52.8 

-22°27.7 

Hadar 

148°42.3 

i a o O nn o 

-60°28.1 
orO n-7 A 

9 

116° 13.4 

309°36.7 

7°16.0 

314°36.8 

8°57.4 

222°13.1 

-22° 16.9 

190°55.4 

-22°27.7 

Menkent 

148 02.0 

-36 27.9 

10 

131° 15.9 

324°36.3 

7° 14.8 

329°37.8 

8°56.8 

237° 15.4 

-22° 16.9 

205°57.9 

-22°27.7 

Arcturus 

145 51.9 

19°05.4 

11 

146° 18.4 

339°35.9 

7° 13.6 

344°38.8 

8°56.2 

252° 17.7 

-22° 17.0 

221°00.4 

-22°27.7 

Rigil Kent. 

139°46.3 

-60°55.0 

12 

161°20.8 

354°35.4 

7° 12.4 

359°39.7 

8°55.6 

267°20.0 

-22° 17.0 

236°03.0 

-22°27.7 

Zubenelg. 

137°00.9 

-16°07.2 

13 

176°23.3 

9°35.0 

7° 11.2 

14°40.7 

8°54.9 

282°22.3 

-22° 17.0 

251°05.5 

-22°27.7 

Kochab 

137°20.6 

1 ncO r\- 7 r - 

74°04.9 

14 

191°25.8 

24°34.6 

7°09.9 

29°41.7 

8°54.3 

297°24.6 

-22° 17.0 

266°08.0 

-22°27.7 

Alphecca 

126 07.5 

i i no n 

26 39.3 

ocOoo A 

15 

206°28.2 

39°34.2 

7°08.7 

44°42.7 

8°53.7 

312°26.8 

-22° 17.1 

281°10.6 

-22°27.7 

Antares 

112 21.U 

-26 28.4 

16 

221°30.7 

54°33.8 

7°07.5 

59°43.6 

8°53.1 

327° 29.1 

-22°17.1 

296°13.1 

-22°27.8 

Atria 

107°19.0 

1 no O r\- 7 c 

-69°03.8 

1 C O A A O 

17 

236°33.2 

69°33.4 

7°06.3 

74°44.6 

8°52.5 

342°31.4 

-22°17.1 

311°15.6 

-22°27.8 

Sa bi k 

102 0/.6 

-15 44.8 

0"70 f \-7 A 

18 

251°35.6 

84°33.0 

7°05.1 

89°45.6 

8°51.9 

357°33.7 

-22°17.1 

326°18.1 

-22°27.8 

Shaula 

96° 16.0 

r\ O ao A 

-37 07.0 

10000 1 

19 

266°38.1 

99°32.6 

7°03.9 

104°46.5 

8°51.3 

12°36.0 

-22° 17.2 

341°20.7 

-22°27.8 

Rasalhague 

96 02.4 

nnO a a r\ 

12 33.1 

20 

281°40.5 

114°32.1 

7°02.7 

119°47.5 

8°50.7 

27° 38.3 

-22°17.2 

356°23.2 

-22°27.8 

Eta min 

90 44.0 

51°29.6 

21 

296°43.0 

129°31.7 

7°01.5 

134°48.5 

8°50.1 

42°40.6 

-22° 17.2 

11°25.7 

-22°27.8 

Kaus Aust. 

83°38.0 

ono o c r\ 

-34°22.4 

OOO A O A 

22 

311°45.5 

144°31.3 

7°00.3 

149°49.5 

8°49.5 

57°42.8 

-22° 17.2 

26°28.3 

-22°27.8 

Vega 

80 35.9 

38 48.4 

23 

326°47.9 

159°30.9 

6°59.1 

164°50.4 

8°48.9 

72°45.1 

-22°17.3 

41°30.8 

-22°27.8 

Nunki 

Altair 

75°52.8 

62°03.9 

-26° 16.2 
8°55.4 

Mer.| 

pass.:l:16: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.1 

v2.5 d-0.0 m0.3 

Peacock 

53°12.0 

-56°40.3 





















Deneb 

49°28.2 

45°21.2 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

341°50.4 

174 u 30.5 

6 U 57.9 

179 u 51.4 

8°48.3 

87 u 47.4 

-22 u 17.3 

56 u 33.3 

-22 u 27.8 

Alnair 

27°37.9 

-46°51.9 

1 

356°52.9 

189°30.1 

6°56.6 

194°52.4 

8°47.6 

102°49.7 

-22° 17.3 

71°35.9 

-22°27.8 

Fomalhaut 

15°19.0 

-29°31.0 

2 

11°55.3 

204°29.7 

6°55.4 

209° 53.4 

8°47.0 

117°52.0 

-22° 17.3 

86°38.4 

-22°27.9 

Scheat 

13°48.9 

28°11.4 

3 

26°57.8 

219°29.3 

6°54.2 

224° 54.3 

8°46.4 

132°54.3 

-22° 17.4 

101°40.9 

-22°27.9 

Markab 

13°33.8 

15° 18.7 

4 

42° 00.3 

234°28.9 

6°53.0 

239°55.3 

8°45.8 

147°56.5 

-22° 17.4 

116°43.4 

-22°27.9 

2019/9/1 

SHA 

Mer.pass 

5 

57°02.7 

249°28.4 

6°51.8 

254°56.3 

8°45.2 

162°58.8 

-22° 17.4 

131°46.0 

-22°27.9 


194°58.4 

12:21 

6 

72°05.2 

264°28.0 

6°50.6 

269°57.3 

8°44.6 

178°01.1 

-22° 17.4 

146°48.5 

-22°27.9 

Mars 

199°12.6 

12:03 

7 

87°07.6 

279°27.6 

6°49.4 

284°58.2 

8°44.0 

193°03.4 

-22° 17.5 

161°51.0 

-22°27.9 

J u piter 

106°05 3 

18:13 

8 

102° 10.1 

294°27.2 

6°48.2 

299°59.2 

8°43.4 

208°05.7 

-22° 17.5 

176°53.6 

-22°27.9 

Saturn 

lUv UJ. J 

74° 39.6 

20:18 

9 

117° 12.6 

309°26.8 

6°46.9 

315°00.2 

8°42.8 

223°08.0 

-22° 17.5 

191°56.1 

-22°27.9 




10 

132° 15.0 

324°26.4 

6°45.7 

330°01.2 

8°42.2 

238° 10.2 

-22° 17.5 

206°58.6 

-22°27.9 

2019/9/2 

SHA 

Mer.pass 

11 

147° 17.5 

339°26.0 

6°44.5 

345°02.1 

8°41.5 

253° 12.5 

-22° 17.6 

222°01.1 

-22°28.0 

Venus 

193°49.2 

12:22 

12 

162°20.0 

354°25.6 

6°43.3 

0°03.1 

8°40.9 

268° 14.8 

-22° 17.6 

237°03.7 

-22°28.0 

Mars 

198°36.8 

12:01 

13 

177°22.4 

9°25.2 

6°42.1 

15°04.1 

8°40.3 

283°17.1 

-22° 17.6 

252°06.2 

-22°28.0 

Jupiter 

106°01.2 

18:10 

14 

192°24.9 

24°24.8 

6°40.9 

30°05.1 

8°39.7 

298° 19.4 

-22° 17.6 

267°08.7 

-22°28.0 

Saturn 

74°41.3 

20:14 

15 

207° 27.4 

39°24.4 

6°39.7 

45°06.0 

8°39.1 

313°21.6 

-22° 17.7 

282°11.3 

-22°28.0 

2019/9/3 

SHA 

Mer.pass 

16 

222°29.8 

54° 24.0 

6°38.4 

60°07.0 

8°38.5 

328° 23.9 

-22° 17.7 

297° 13.8 

-22°28.0 

Venus 

192°40.1 

12:22 

17 

237° 32.3 

69°23.5 

6°37.2 

75°08.0 

8°37.9 

343° 26.2 

-22° 17.7 

312°16.3 

-22°28.0 

Mars 

198°01.0 

11:60 

18 

252° 34.8 

84°23.1 

6°36.0 

90°09.0 

8°37.3 

358°28.5 

-22° 17.8 

327° 18.8 

-22°28.0 

Jupiter 

105°57.0 

18:06 

19 

267° 37.2 

99°22.7 

6°34.8 

105° 10.0 

8°36.7 

13°30.8 

-22° 17.8 

342°21.4 

-22°28.0 

Saturn 

74° 42.9 

20:10 

20 

282° 39.7 

114°22.3 

6°33.6 

120°10.9 

8°36.0 

28°33.0 

-22° 17.8 

357°23.9 

-22°28.0 

1 Horizontal naralax 


21 

297°42.1 

129°21.9 

6°32.3 

135°11.9 

8°35.4 

43°35.3 

-22° 17.8 

12°26.4 

-22°28.1 


r 

Venus; 

0.1 

22 

312°44.6 

144°21.5 

6°31.1 

150°12.9 

8°34.8 

58°37.6 

-22° 17.9 

27°28.9 

-22°28.1 


Mars: 

0.1 

23 

327° 47.1 

159°21.1 

6°29.9 

165°13.9 

8°34.2 

73°39.9 

-22° 17.9 

42°31.5 

-22°28.1 




Mer.| 

pass.:l:12: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.0 

v2.5 d-0.0 m0.3 





164 



2019 September 01 to Sep. 03 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight I 

0 

179° 56.4 

8°27.7 

157 u 24.5 

8.4 

4° 17.4 

-14.2 

61.1 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194° 56.6 

8°26.8 

171°51.9 

8.4 

4°03.2 

-14.2 

61.1 

72 

— 

02:36 

04:05 

19:51 

21:18 


2 

209° 56.7 

8°25.9 

186° 19.4 

8.5 

3°48.9 

-14.3 

61.1 

70 

00:38 

03:03 

04:18 

19:39 

20:52 

23:23 

3 

224° 56.9 

8°25.0 

200°46.8 

8.5 

3°34.7 

-14.3 

61.0 

68 

01:37 

03:23 

04:28 

19:29 

20:33 

22:15 

4 

239° 57.1 

8°24.1 

215° 14.4 

8.5 

3°20.4 

-14.3 

61.0 

66 

02:14 

03:39 

04:37 

19:20 

20:18 

21:41 

5 

254° 57.3 

8°23.2 

229°41.9 

8.6 

3°06.1 

-14.3 

61.0 

64 

02:39 

03:52 

04:45 

19:13 

20:05 

21:17 

6 

269° 57.5 

8°22.3 

244° 09.5 

8.6 

2°51.8 

-14.3 

61.0 

62 

02:58 

04:02 

04:51 

19:07 

19:55 

20:59 

7 

284° 57.7 

8°21.4 

258°37.2 

8.7 

2°37.5 

-14.3 

61.0 

60 

03:13 

04:11 

04:56 

19:02 

19:46 

20:44 

8 

299° 57.9 

8°20.5 

273° 04.8 

8.7 

2°23.2 

-14.3 

60.9 

58 

03:26 

04:19 

05:01 

18:57 

19:39 

20:31 

9 

314° 58.1 

8°19.5 

287°32.5 

8.7 

2°08.9 

-14.3 

60.9 

56 

03:37 

04:26 

05:05 

18:53 

19:32 

20:21 

10 

329° 58.3 

8°18.6 

302°00.3 

8.8 

1°54.6 

-14.3 

60.9 

54 

03:46 

04:32 

05:09 

18:49 

19:26 

20:12 

11 

344° 58.5 

8°17.7 

316°28.1 

8.8 

1°40.3 

-14.3 

60.9 

52 

03:54 

04:37 

05:13 

18:46 

19:21 

20:04 

12 

359° 58.7 

8°16.8 

330°55.9 

8.8 

1°25.9 

-14.3 

60.8 

50 

04:01 

04:42 

05:16 

18:43 

19:16 

19:57 

13 

14° 58.9 

8°15.9 

345°23.8 

8.9 

1°11.6 

-14.3 

60.8 

45 

04:16 

04:52 

05:23 

18:36 

19:06 

19:42 

14 

29°59.1 

8°15.0 

359°51.7 

8.9 

0°57.3 

-14.3 

60.8 

40 

04:27 

05:01 

05:28 

18:31 

18:58 

19:31 

15 

44° 59.3 

8°14.1 

14° 19.6 

9.0 

0°43.0 

-14.3 

60.8 

35 

04:37 

05:07 

05:33 

18:26 

18:52 

19:22 

16 

59° 59.5 

8°13.2 

28°47.6 

9.0 

0°28.7 

-14.3 

60.7 

30 

04:44 

05:13 

05:37 

18:22 

18:46 

19:15 

17 

74°59.7 

8° 12.3 

43° 15.6 

9.0 

0° 14.4 

-14.3 

60.7 

20 

04:56 

05:22 

05:45 

18:15 

18:37 

19:03 

18 

89° 59.9 

8°11.4 

57°43.7 

9.1 

0°00.2 

-14.3 

60.7 

10 

05:05 

05:30 

05:51 

18:09 

18:30 

18:55 

19 

105°00.1 

8°10.5 

72°11.7 

9.1 

-0° 14.1 

-14.3 

60.7 

0 

05:11 

05:36 

05:57 

18:03 

18:24 

18:48 

20 

120°00.3 

8°09.6 

86°39.8 

9.1 

-0°28.3 

-14.2 

60.6 

-10 

05:16 

05:41 

06:02 

17:58 

18:19 

18:43 

21 

135°00.5 

8°08.7 

101°08.0 

9.1 

-0°42.6 

-14.2 

60.6 

-20 

05:20 

05:46 

06:08 

17:52 

18:14 

18:40 

22 

150°00.7 

8°07.8 

115°36.1 

9.2 

-0°56.8 

-14.2 

60.6 

-30 

05:23 

05:51 

06:15 

17:45 

18:09 

18:37 

23 

165°00.9 

8°06.8 

130°04.3 

9.2 

-1°11.0 

-14.2 

60.6 

-35 

05:24 

05:53 

06:18 

17:42 

18:07 

18:37 


SD.=15.8 

d=-0.9 

S.D.—16.7 

-40 

05:24 

05:55 

06:23 

17:38 

18:05 

18:36 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:24 

05:23 

05:23 

05:22 

05:22 

05:21 

05:19 

05:58 

06:01 

06:02 

06:03 

06:04 

06:06 

06:07 

06:27 

06:33 

06:36 

06:39 

06:42 

06:45 

06:49 

17:33 

17:27 

17:25 

17:22 

17:19 

17:15 

17:11 

18:02 

17:60 

17:59 

17:57 

17:56 

17:55 

17:53 

18:36 

18:37 

18:38 

18:38 

18:39 

18:40 

18:42 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

180°01.1 

195°01.3 

210°01.5 

225°01.7 

240°01.9 

8°05.9 

8°05.0 

8°04.1 

8°03.2 

8°02.3 

144°32.5 

159°00.8 

173°29.0 

187°57.3 

202°25.7 

9.2 

9.3 
9.3 
9.3 
9.3 

-1°25.1 

-1°39.3 

-1°53.4 

-2°07.5 

-2°21.6 

-14.2 

-14.1 

-14.1 

-14.1 

-14.1 

60.5 

60.5 

60.5 

60.4 

60.4 









5 

255°02.1 

8°01.4 

216°54.0 

9.4 

-2°35.6 

-14.0 

60.4 








6 

270°02.3 

8°00.5 

231°22.4 

9.4 

-2°49.6 

-14.0 

60.4 



Moonrise 



Moonset 


7 

285°02.5 

7°59.6 

245°50.8 

9.4 

-3°03.6 

-14.0 

60.3 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

300° 02.7 

7°58.7 

260° 19.2 

9.4 

-3°17.6 

-13.9 

60.3 

72 

07:17 

09:29 

11:42 

20:05 

19:46 

19:23 

9 

315°02.9 

7°57.7 

274°47.7 

9.5 

-3°31.5 

-13.9 

60.3 

70 

07:20 

09:24 

11:26 

20:06 

19:55 

19:41 

10 

330°03.1 

7°56.8 

289° 16.1 

9.5 

-3°45.3 

-13.9 

60.2 

68 

07:23 

09:19 

11:13 

20:07 

20:02 

19:56 

11 

345° 03.3 

7°55.9 

303°44.6 

9.5 

-3°59.2 

-13.8 

60.2 

66 

07:25 

09:15 

11:03 

20:07 

20:07 

20:08 

12 

0°03.5 

7°55.0 

318°13.1 

9.5 

-4°13.0 

-13.8 

60.2 

64 

07:27 

09:12 

10:55 

20:08 

20:12 

20:18 

13 

15°03.7 

7°54.1 

332°41.6 

9.5 

-4°26.8 

-13.7 

60.1 

62 

07:29 

09:09 

10:47 

20:08 

20:17 

20:26 

14 

30°03.9 

7°53.2 

347° 10.2 

9.5 

-4°40.5 

-13.7 

60.1 

60 

07:31 

09:07 

10:41 

20:09 

20:21 

20:33 

15 

45°04.1 

7°52.3 

1°38.7 

9.6 

-4°54.2 

-13.7 

60.1 

58 

07:32 

09:05 

10:36 

20:09 

20:24 

20:40 

16 

60°04.3 

7°51.4 

16°07.3 

9.6 

-5°07.8 

-13.6 

60.0 

56 

07:33 

09:03 

10:31 

20:09 

20:27 

20:46 

17 

75°04.5 

7°50.4 

30°35.9 

9.6 

-5°21.4 

-13.6 

60.0 

54 

07:34 

09:01 

10:26 

20:10 

20:30 

20:51 

18 

90°04.7 

7°49.5 

45°04.5 

9.6 

-5°34.9 

-13.5 

60.0 

52 

07:35 

08:60 

10:22 

20:10 

20:32 

20:56 

19 

105°04.9 

7°48.6 

59°33.1 

9.6 

-5°48.4 

-13.5 

59.9 

50 

07:36 

08:59 

10:19 

20:10 

20:35 

20:60 

20 

120°05.1 

7°47.7 

74°01.8 

9.6 

-6°01.8 

-13.4 

59.9 

45 

07:38 

08:56 

10:11 

20:11 

20:40 

21:09 

21 

135°05.3 

7°46.8 

88°30.4 

9.7 

-6°15.2 

-13.4 

59.9 

40 

07:40 

08:53 

10:05 

20:11 

20:44 

21:17 

22 

150°05.5 

7°45.9 

102°59.1 

9.7 

-6°28.6 

-13.3 

59.8 

35 

07:41 

08:51 

09:59 

20:11 

20:47 

21:24 

23 

165°05.7 

7°45.0 

117°27.7 

9.7 

-6°41.9 

-13.3 

59.8 

30 

07:42 

08:49 

09:55 

20:12 

20:50 

21:30 


SD. = 15.8 

d=-0.9 

S.D.—16.5 

20 

07:44 

08:46 

09:47 

20:12 

20:56 

21:40 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

07:46 

07:48 

07:50 

07:52 

07:54 

07:55 

07:57 

07:58 

08:00 

08:01 

08:02 

08:03 

08:04 

08:06 

08:43 

08:41 

08:38 

08:36 

08:33 

08:31 

08:29 

08:27 

08:24 

08:23 

08:22 

08:21 

08:19 

08:17 

09:39 

09:33 

09:26 

09:19 

09:11 

09:07 

09:02 

08:56 

08:49 

08:46 

08:42 

08:38 

08:34 

08:29 

20:13 

20:13 

20:14 

20:14 

20:14 

20:15 

20:15 

20:15 

20:15 

20:16 

20:16 

20:16 

20:16 

20:16 

21:01 

21:06 

21:10 

21:15 

21:21 

21:24 

21:28 

21:32 

21:37 

21:39 

21:42 

21:45 

21:48 

21:52 

21:49 

21:57 

22:06 

22:15 

22:25 

22:31 

22:38 

22:46 

22:56 

23:01 

23:06 

23:11 

23:17 

23:24 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

180°05.9 
195°06.1 
210°06.3 
225°06.5 
240° 06.7 
255°06.9 
270°07.1 
285°07.3 
300°07.5 
315°07.7 
330°07.9 
345°08.1 

7 U 44.1 

7°43.1 

7°42.2 

7°41.3 

7°40.4 

7°39.5 

7°38.6 

7°37.6 

7°36.7 

7°35.8 

7°34.9 

7°34.0 

131 u 56.4 
146°25.1 
160°53.8 
175°22.5 
189°51.3 
204°20.0 
218°48.7 
233° 17.5 
247°46.3 
262° 15.0 
276°43.8 
291°12.6 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.7 

9.8 
9.8 
9.8 
9.8 
9.8 

-6 U 55.1 
-7°08.3 
-7°21.4 
-7°34.4 
-7°47.4 
-8°00.4 
-8° 13.3 
-8°26.1 
-8°38.8 
-8°51.5 
-9°04.1 
-9° 16.7 

-13.2 

-13.1 

-13.1 

-13.0 

-13.0 

-12.9 

-12.8 

-12.8 

-12.7 

-12.7 

-12.6 

-12.5 

59.8 

59.7 

59.7 

59.6 

59.6 

59.6 

59.5 

59.5 

59.5 

59.4 

59.4 

59.4 








12 

0°08.3 

7°33.1 

305°41.3 

9.8 

-9°29.1 

-12.4 

59.3 








13 

15°08.5 

7°32.1 

320° 10.1 

9.8 

-9°41.6 

-12.4 

59.3 



Sun 



Moon 


14 

30°08.7 

7°31.2 

334°38.9 

9.8 

-9°53.9 

-12.3 

59.2 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

45°08.9 

7°30.3 

349° 07.7 

9.8 

-10°06.2 

-12.2 

59.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°09.1 

7°29.4 

3°36.5 

9.8 

-10°18.4 

-12.2 

59.2 

1 

00:15 

00:05 

12:00 

14:00 

01:33 

2(7%) 

17 

75°09.4 

7°28.5 

18°05.3 

9.8 

-10°30.5 

-12.1 

59.1 

2 

00:04 

00:14 

11:59 

14:53 

02:27 

3(14%) 

18 

90°09.6 

7°27.6 

32° 34.1 

9.8 

-10°42.5 

-12.0 

59.1 

3 

00:24 

00:33 

11:59 

15:45 

03:19 

4(23%) 

19 

105°09.8 

7°26.6 

47°02.9 

9.8 

-10°54.5 

-11.9 

59.1 








20 

120° 10.0 

7°25.7 

61°31.7 

9.8 

-11°06.4 

-11.9 

59.0 








21 

135°10.2 

7°24.8 

76°00.5 

9.8 

-11°18.2 

-11.8 

59.0 








22 

150° 10.4 

7°23.9 

90°29.3 

9.8 

-11°29.9 

-11.7 

58.9 








23 

165°10.6 

7°23.0 

104°58.0 

9.8 

-11°41.6 

-11.6 

58.9 









SD. —15.9 

d—-0.9 

S.D.=16.3 
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Saturn 


Stars 


September 04, 05 ,06 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

342°49.5 

174°20.7 

6°28.7 

180° 14.8 

8°33.6 

88°42.1 

-22° 17.9 

57°34.0 

-22°28.1 

Alpheratz 

357°38.8 

29°11.9 

1 

357°52.0 

189°20.3 

6°27.5 

195° 15.8 

8°33.0 

103°44.4 

-22° 17.9 

72°36.5 

-22°28.1 

Ankaa 

353°11.1 

-42°11.9 

2 

12°54.5 

204° 19.9 

6°26.3 

210° 16.8 

8°32.4 

118°46.7 

-22° 18.0 

87°39.0 

-22°28.1 

Schedar 

349°35.2 

56°38.5 

3 

27°56.9 

219°19.5 

6°25.0 

225° 17.8 

8°31.8 

133°49.0 

-22° 18.0 

102°41.6 

-22°28.1 

Diphda 

348°51.2 

-17°52.7 

4 

42°59.4 

234° 19.1 

6°23.8 

240° 18.7 

8°31.2 

148°51.2 

-22° 18.0 

117°44.1 

-22°28.1 

Achernar 

335°23.1 

-57°08.1 

5 

58°01.9 

249° 18.7 

6°22.6 

255° 19.7 

8°30.5 

163°53.5 

-22° 18.0 

132°46.6 

-22°28.1 

Hamal 

327°55.8 

23°33.2 

6 

73° 04.3 

264° 18.3 

6°21.4 

270°20.7 

8°29.9 

178° 55.8 

-22° 18.1 

147°49.1 

-22°28.2 

Polaris 

315°42.6 

89°20.4 

7 

88°06.8 

279° 17.9 

6°20.2 

285°21.7 

8°29.3 

193°58.1 

-22° 18.1 

162°51.7 

-22°28.2 

Akamar 

315°14.9 

-40° 13.4 

8 

103°09.3 

294° 17.5 

6°18.9 

300° 22.6 

8°28.7 

209°00.3 

-22° 18.1 

177°54.2 

-22°28.2 

Menkar 

314° 10.4 

4°10.0 

9 

118°11.7 

309° 17.1 

6°17.7 

315°23.6 

8°28.1 

224° 02.6 

-22° 18.1 

192°56.7 

-22°28.2 

Mirfak 

308°34.1 

49°55.5 

10 

133° 14.2 

324° 16.7 

6°16.5 

330° 24.6 

8°27.5 

239° 04.9 

-22° 18.2 

207°59.2 

-22°28.2 

Aldebaran 

290°44.5 

16°32.8 

11 

148° 16.6 

339° 16.3 

6°15.3 

345° 25.6 

8°26.9 

254° 07.2 

-22° 18.2 

223°01.8 

-22°28.2 

Rigel 

281°08.0 

-8° 10.7 

12 

163°19.1 

354° 15.9 

6° 14.0 

0°26.6 

8°26.3 

269°09.4 

-22° 18.2 

238°04.3 

-22°28.2 

Capella 

280°28.2 

46°00.8 

13 

178°21.6 

9°15.5 

6°12.8 

15°27.5 

8°25.6 

284° 11.7 

-22° 18.2 

253°06.8 

-22°28.2 

Bellatrix 

278°27.5 

6°22.0 

14 

193°24.0 

24°15.1 

6°11.6 

30°28.5 

8°25.0 

299° 14.0 

-22° 18.3 

268°09.3 

-22°28.2 

Elnath 

278°07.3 

28°37.3 

15 

208°26.5 

39° 14.7 

6°10.4 

45°29.5 

8°24.4 

314° 16.3 

-22° 18.3 

283°11.9 

-22°28.2 

Alnilam 

275°42.1 

-1° 11.4 

16 

223°29.0 

54° 14.3 

6°09.2 

60°30.5 

8°23.8 

329° 18.5 

-22° 18.3 

298° 14.4 

-22°28.3 

Betelgeuse 

270°56.8 

7°24.6 

17 

238°31.4 

69° 13.9 

6°07.9 

75°31.4 

8°23.2 

344° 20.8 

-22° 18.4 

313°16.9 

-22°28.3 

Canopus 

263°54.5 

-52°42.1 

18 

253°33.9 

84° 13.4 

6°06.7 

90° 32.4 

8°22.6 

359°23.1 

-22° 18.4 

328° 19.4 

-22°28.3 

Sirius 

258°30.0 

-16°44.3 

19 

268°36.4 

99° 13.0 

6°05.5 

105°33.4 

8°22.0 

14°25.3 

-22° 18.4 

343°21.9 

-22°28.3 

Adara 

255°09.4 

-28°59.8 

20 

283°38.8 

114°12.6 

6°04.3 

120° 34.4 

8°21.3 

29° 27.6 

-22° 18.4 

358°24.5 

-22°28.3 

Procyon 

244°55.4 

5°10.7 

21 

298°41.3 

129° 12.2 

6°03.0 

135°35.3 

8°20.7 

44° 29.9 

-22° 18.5 

13°27.0 

-22°28.3 

Pollux 

243°22.7 

27°58.7 

22 

313°43.7 

144° 11.8 

6°01.8 

150°36.3 

8°20.1 

59°32.1 

-22° 18.5 

28°29.5 

-22°28.3 

Avior 

234° 16.8 

-59° 34.1 

23 

328°46.2 

159°11.4 

6°00.6 

165°37.3 

8°19.5 

74° 34.4 

-22° 18.5 

43°32.0 

-22°28.3 

Suhail 

222°49.7 

-43°30.5 

Mer.| 

aass.:l:08: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.0 

v2.5 d-0.0 m0.3 

Miaplacidus 

221°39.7 

-69°47.7 


Alphard 

217°52.2 

-8°44.5 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 












1 Q'3°47 1 

fil ° OO Q 

0 

343 u 48.7 

174° 11.0 

5 U 59.4 

180°38.3 

8 U 18.9 

89 u 36.7 

-22 u 18.5 

58 u 34.5 

-22 u 28.3 

uuDne 

i onO nn c. 

oi jo.y 

i a ono n 

1 

358°51.1 

189° 10.6 

5°58.1 

195°39.3 

8°18.3 

104° 39.0 

-22° 18.6 

73°37.1 

-22°28.3 

Denebola 

182 2y.6 

14 28.0 

2 

13°53.6 

204° 10.2 

5°56.9 

210°40.2 

8°17.7 

119°41.2 

-22° 18.6 

88°39.6 

-22°28.4 

Gienah 

175°48.2 

i "70 One o 

-17°38.9 

3 

28°56.1 

219°09.9 

5°55.7 

225°41.2 

8°17.0 

134°43.5 

-22° 18.6 

103°42.1 

-22°28.4 

Acrux 

1/3 05.2 

-63° 12.4 

4 

43°58.5 

234°09.5 

5°54.5 

240°42.2 

8° 16.4 

149°45.8 

-22° 18.7 

118°44.6 

-22°28.4 

Gacrux 

171°56.7 

-57° 13.3 

5 

59°01.0 

249° 09.1 

5°53.2 

255°43.2 

8°15.8 

164°48.0 

-22° 18.7 

133°47.2 

-22°28.4 

Alioth 

166° 17.4 

55°51.5 

6 

74°03.5 

264°08.7 

5°52.0 

270°44.1 

8°15.2 

179° 50.3 

-22° 18.7 

148°49.7 

-22°28.4 

Spica 

158°27.0 

1 rnOrrO 

-11°15.6 

<mo i o o 

7 

89°05.9 

279°08.3 

5°50.8 

285°45.1 

8° 14.6 

194° 52.6 

-22° 18.7 

163°52.2 

-22°28.4 

Alcaid 

152 55.8 

40 13.3 

8 

104°08.4 

294°07.9 

5°49.5 

300°46.1 

8° 14.0 

209° 54.8 

-22° 18.8 

178°54.7 

-22°28.4 

Hadar 

148°42.3 

i a o O nn o 

-60°28.1 
o^ O n-7 n 

9 

119°10.9 

309°07.5 

5°48.3 

315°47.1 

8°13.4 

224° 57.1 

-22° 18.8 

193°57.2 

-22°28.4 

Menkent 

148 02.8 

-36 27.9 

10 

134° 13.3 

324°07.1 

5°47.1 

330°48.1 

8°12.7 

239°59.4 

-22° 18.8 

208°59.8 

-22°28.4 

Arcturus 

145 51.9 

19°05.4 

11 

149° 15.8 

339°06.7 

5°45.9 

345°49.0 

8°12.1 

255°01.6 

-22° 18.8 

224°02.3 

-22°28.4 

Rigil Kent. 

139°46.3 

-60°55.0 

12 

164° 18.2 

354°06.3 

5°44.6 

0°50.0 

8°11.5 

270°03.9 

-22° 18.9 

239°04.8 

-22°28.4 

Zubenelg. 

137°00.9 

-16°07.2 

13 

179°20.7 

9°05.9 

5°43.4 

15°51.0 

8°10.9 

285°06.2 

-22° 18.9 

254°07.3 

-22°28.5 

Kochab 

137°20.6 

i ncO c\~7 c 

74°04.9 

oc o on o 

14 

194°23.2 

24°05.5 

5°42.2 

30°52.0 

8°10.3 

300°08.4 

-22° 18.9 

269°09.8 

-22°28.5 

Alphecca 

126 0/.5 

i i no i 

26 39.3 

ocOoo A 

15 

209°25.6 

39°05.1 

5°40.9 

45°53.0 

8°09.7 

315°10.7 

-22° 18.9 

284° 12.3 

-22°28.5 

Antares 

112 21.1 

-26 28.4 

16 

224°28.1 

54°04.7 

5°39.7 

60°53.9 

8°09.1 

330° 12.9 

-22° 19.0 

299° 14.9 

-22°28.5 

Atria 

107°19.0 

1 no O r\- 7 c 

-69°03.8 

1 C O A A O 

17 

239°30.6 

69°04.3 

5°38.5 

75° 54.9 

8°08.4 

345° 15.2 

-22° 19.0 

314° 17.4 

-22°28.5 

Sa bi k 

102 0/.6 

-15 44.8 

o ~7 o n -7 n 

18 

254°33.0 

84°03.9 

5°37.2 

90°55.9 

8°07.8 

0°17.5 

-22° 19.0 

329° 19.9 

-22°28.5 

Shaula 

96°16.1 

r\ r~ O r\r\ r- 

-37 07.0 

1 nOoo i 

19 

269°35.5 

99°03.5 

5°36.0 

105°56.9 

8°07.2 

15°19.7 

-22° 19.1 

344°22.4 

-22°28.5 

Rasalhague 

96 02.5 

nnO a a n 

12 33.1 

20 

284°38.0 

114°03.1 

5°34.8 

120°57.8 

8°06.6 

30°22.0 

-22° 19.1 

359°24.9 

-22°28.5 

Eta min 

yO 44.0 

51°29.6 

21 

299°40.4 

129°02.7 

5°33.5 

135°58.8 

8°06.0 

45° 24.3 

-22° 19.1 

14°27.5 

-22°28.5 

Kaus Aust. 

83°38.0 

onoo c n 

-34°22.4 

ooo AO A 

22 

314°42.9 

144°02.3 

5°32.3 

150°59.8 

8°05.4 

60° 26.5 

-22° 19.1 

29°30.0 

-22°28.5 

Vega 

80 35.9 

38 48.4 

23 

329°45.4 

159°01.9 

5°31.1 

166°00.8 

8°04.7 

75°28.8 

-22° 19.2 

44°32.5 

-22°28.6 

Nunki 

Altair 

75°52.9 

62°03.9 

-26° 16.2 
8°55.4 

Mer.| 

aass.:l:04: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.0 

v2.5 d-0.0 m0.3 

Peacock 

53°12.1 

-56°40.3 





















Deneb 

49°28.2 

45°21.2 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

344 u 47.8 

174° 01.5 

5 U 29.8 

181°01.8 

8 U 04.1 

90°31.0 

-22° 19.2 

59 u 35.0 

-22 u 28.6 

Alnair 

27°37.9 

-46°51.9 

1 

359°50.3 

189°01.1 

5°28.6 

196°02.7 

8°03.5 

105°33.3 

-22° 19.2 

74°37.5 

-22°28.6 

Fomalhaut 

15°19.0 

-29°31.0 

2 

14°52.7 

204° 00.7 

5°27.4 

211°03.7 

8°02.9 

120°35.6 

-22° 19.2 

89°40.0 

-22°28.6 

Scheat 

13°48.9 

28°11.4 

3 

29°55.2 

219°00.3 

5°26.1 

226° 04.7 

8°02.3 

135°37.8 

-22° 19.3 

104°42.6 

-22°28.6 

Markab 

13°33.8 

15°18.7 

4 

44°57.7 

233°59.9 

5°24.9 

241°05.7 

8°01.7 

150° 40.1 

-22° 19.3 

119°45.1 

-22°28.6 

2019/9/4 

SHA 

Mer.pass 

5 

60°00.1 

248°59.5 

5°23.7 

256°06.7 

8°01.1 

165°42.4 

-22° 19.3 

134°47.6 

-22°28.6 


191°31.2 

12:23 

6 

75°02.6 

263°59.2 

5°22.4 

271°07.6 

8°00.4 

180° 44.6 

-22° 19.4 

149°50.1 

-22°28.6 

Mars 

197°25.3 

11:58 

7 

90°05.1 

278°58.8 

5°21.2 

286°08.6 

7°59.8 

195°46.9 

-22° 19.4 

164°52.6 

-22°28.6 

J u piter 

105° 52 6 

18:02 

8 

105°07.5 

293°58.4 

5°20.0 

301°09.6 

7°59.2 

210°49.1 

-22° 19.4 

179°55.1 

-22°28.6 

Saturn 

IvJ Jt.U 

74°44.5 

20:06 

9 

120° 10.0 

308°58.0 

5°18.7 

316° 10.6 

7°58.6 

225°51.4 

-22° 19.4 

194°57.7 

-22°28.6 




10 

135°12.5 

323°57.6 

5°17.5 

331°11.6 

7°58.0 

240° 53.6 

-22° 19.5 

210°00.2 

-22°28.7 

2019/9/5 

SHA 

Mer.pass 

11 

150° 14.9 

338°57.2 

5°16.3 

346° 12.5 

7°57.4 

255°55.9 

-22° 19.5 

225°02.7 

-22°28.7 

Venus 

190°22.4 

12:24 

12 

165° 17.4 

353°56.8 

5°15.0 

1°13.5 

7°56.7 

270°58.2 

-22° 19.5 

240°05.2 

-22°28.7 

Mars 

196°49.6 

11:57 

13 

180°19.8 

8°56.4 

5°13.8 

16° 14.5 

7°56.1 

286°00.4 

-22° 19.6 

255°07.7 

-22°28.7 

Jupiter 

105°48.0 

17:59 

14 

195°22.3 

23°56.0 

5°12.6 

31°15.5 

7°55.5 

301°02.7 

-22° 19.6 

270° 10.2 

-22°28.7 

Saturn 

74°45.9 

20:02 

15 

210°24.8 

38°55.6 

5°11.3 

46° 16.5 

7°54.9 

316°04.9 

-22° 19.6 

285° 12.7 

-22°28.7 

2019/9/6 

SHA 

Mer.pass 

16 

225°27.2 

53°55.2 

5°10.1 

61° 17.4 

7°54.3 

331°07.2 

-22° 19.6 

300° 15.3 

-22°28.7 

Venus 

189°13.7 

12:24 

17 

240°29.7 

68°54.8 

5°08.9 

76° 18.4 

7°53.7 

346° 09.4 

-22° 19.7 

315°17.8 

-22°28.7 

Mars 

196°13.9 

11:55 

18 

255°32.2 

83°54.5 

5°07.6 

91° 19.4 

7°53.0 

1° 11.7 

-22° 19.7 

330°20.3 

-22°28.7 

Jupiter 

105°43.2 

17:55 

19 

270°34.6 

98°54.1 

5°06.4 

106°20.4 

7°52.4 

16°14.0 

-22° 19.7 

345°22.8 

-22°28.7 

Saturn 

74° 47.2 

19:58 

20 

285°37.1 

113°53.7 

5°05.1 

121°21.4 

7°51.8 

31°16.2 

-22° 19.7 

0°25.3 

-22°28.7 

1 Horizontal naralax 


21 

300°39.6 

128°53.3 

5°03.9 

136°22.3 

7°51.2 

46° 18.5 

-22° 19.8 

15°27.8 

-22°28.8 


r 

Venus; 

0.1 

22 

315°42.0 

143°52.9 

5°02.7 

151°23.3 

7°50.6 

61°20.7 

-22° 19.8 

30°30.3 

-22°28.8 


Mars: 

0.1 

23 

330°44.5 

158°52.5 

5°01.4 

166°24.3 

7°49.9 

76°23.0 

-22° 19.8 

45°32.9 

-22°28.8 




Mer.| 

aass.:l:00: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.0 

v2.5 d-0.0 m0.3 





166 



2019 September 04 to Sep. 06 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight I 

0 

180 u 10.8 

7 U 22.0 

119 u 26.8 

9.8 

-11°53.2 

-11.5 

58.9 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°11.0 

7°21.1 

133°55.6 

9.8 

-12°04.6 

-11.4 

58.8 

72 

— 

02:56 

04:19 

19:35 

20:57 

— 

2 

210° 11.2 

7°20.2 

148° 24.4 

9.8 

-12°16.1 

-11.4 

58.8 

70 

01:13 

03:19 

04:30 

19:24 

20:35 

22:34 

3 

225° 11.4 

7°19.3 

162°53.2 

9.8 

-12°27.4 

-11.3 

58.7 

68 

02:01 

03:36 

04:39 

19:16 

20:18 

21:51 

4 

240° 11.6 

7°18.4 

177°22.0 

9.8 

-12°38.6 

-11.2 

58.7 

66 

02:31 

03:50 

04:47 

19:08 

20:05 

21:23 

5 

255° 11.8 

7° 17.4 

191°50.8 

9.8 

-12°49.8 

-11.1 

58.7 

64 

02:52 

04:02 

04:53 

19:02 

19:54 

21:02 

6 

270° 12.0 

7°16.5 

206° 19.6 

9.8 

-13°00.8 

-11.0 

58.6 

62 

03:09 

04:11 

04:59 

18:57 

19:44 

20:46 

7 

285° 12.2 

7°15.6 

220°48.3 

9.8 

-13°11.8 

-10.9 

58.6 

60 

03:23 

04:19 

05:03 

18:53 

19:36 

20:32 

8 

300° 12.4 

7° 14.7 

235°17.1 

9.8 

-13°22.7 

-10.8 

58.6 

58 

03:34 

04:26 

05:08 

18:49 

19:30 

20:21 

9 

315°12.6 

7°13.8 

249°45.9 

9.8 

-13°33.5 

-10.8 

58.5 

56 

03:44 

04:32 

05:11 

18:45 

19:24 

20:12 

10 

330° 12.8 

7° 12.8 

264° 14.6 

9.8 

-13°44.2 

-10.7 

58.5 

54 

03:53 

04:38 

05:15 

18:42 

19:18 

20:03 

11 

345° 13.0 

7°11.9 

278°43.4 

9.8 

-13°54.8 

-10.6 

58.4 

52 

03:60 

04:43 

05:18 

18:39 

19:14 

19:56 

12 

0° 13.2 

7°11.0 

293°12.1 

9.7 

-14°05.4 

-10.5 

58.4 

50 

04:07 

04:47 

05:20 

18:36 

19:09 

19:50 

13 

15° 13.5 

7°10.1 

307°40.9 

9.7 

-14°15.8 

-10.4 

58.4 

45 

04:20 

04:56 

05:26 

18:30 

19:00 

19:36 

14 

30° 13.7 

7°09.2 

322°09.6 

9.7 

-14°26.2 

-10.3 

58.3 

40 

04:31 

05:04 

05:31 

18:26 

18:53 

19:26 

15 

45° 13.9 

7°08.2 

336°38.4 

9.7 

-14°36.4 

-10.2 

58.3 

35 

04:39 

05:10 

05:35 

18:22 

18:47 

19:18 

16 

60° 14.1 

7°07.3 

351°07.1 

9.7 

-14°46.6 

-10.1 

58.2 

30 

04:46 

05:15 

05:39 

18:18 

18:42 

19:11 

17 

75° 14.3 

7°06.4 

5°35.8 

9.7 

-14°56.6 

-10.0 

58.2 

20 

04:57 

05:23 

05:45 

18:12 

18:34 

19:00 

18 

90° 14.5 

7°05.5 

20°04.5 

9.7 

-15°06.6 

-9.9 

58.2 

10 

05:05 

05:29 

05:51 

18:07 

18:28 

18:53 

19 

105° 14.7 

7°04.5 

34°33.2 

9.7 

-15°16.4 

-9.8 

58.1 

0 

05:11 

05:35 

05:56 

18:02 

18:23 

18:47 

20 

120° 14.9 

7°03.6 

49°02.0 

9.7 

-15°26.2 

-9.7 

58.1 

-10 

05:15 

05:39 

06:00 

17:57 

18:18 

18:43 

21 

135° 15.1 

7°02.7 

63°30.6 

9.7 

-15°35.9 

-9.6 

58.1 

-20 

05:18 

05:43 

06:05 

17:52 

18:15 

18:40 

22 

150° 15.3 

7°01.8 

77°59.3 

9.7 

-15°45.5 

-9.5 

58.0 

-30 

05:19 

05:47 

06:11 

17:47 

18:11 

18:39 

23 

165° 15.5 

7°00.8 

92°28.0 

9.7 

-15°54.9 

-9.4 

58.0 

-35 

05:20 

05:49 

06:14 

17:44 

18:09 

18:39 


SD. —15.9 

d—-0.9 

S.D.—16.1 

-40 

05:19 

05:51 

06:18 

17:40 

18:08 

18:39 


-45 

05:19 

05:53 

06:22 

17:36 

18:06 

18:40 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

05:17 

05:54 

06:27 

17:32 

18:04 

18:41 










nc.l a 


ar-oq 

1 7-OQ 



0 

180° 15.7 

6°59.9 

106°56.7 

9.7 

-16°04.3 

-9.3 

57.9 

-0^ 

UD. ±0 

UO.OD 

uo.zy 

i / .zy 

JLO. Uj 

10.4Z 

1 

195° 15.9 

6°59.0 

121°25.4 

9.7 

-16°13.6 

-9.2 

57.9 

-54 

05:15 

05:56 

06:31 

17:27 

18:03 

18:43 

2 

210° 16.1 

6°58.1 

135°54.0 

9.7 

-16°22.8 

-9.1 

57.9 

-56 

05:14 

05:57 

06:34 

17:24 

18:02 

18:45 

3 

225° 16.4 

6°57.1 

150°22.7 

9.7 

-16°31.8 

-9.0 

57.8 

-58 

05:13 

05:58 

06:37 

17:22 

18:01 

18:46 

4 

240° 16.6 

6°56.2 

164°51.3 

9.6 

-16°40.8 

-8.9 

57.8 

-60 

05:11 

05:59 

06:40 

17:18 

18:00 

18:48 

5 

255° 16.8 

6°55.3 

179°20.0 

9.6 

-16°49.6 

-8.8 

57.7 








6 

270° 17.0 

6°54.4 

193°48.6 

9.6 

-16°58.4 

-8.7 

57.7 



Moonrise 



Moonset 


7 

285° 17.2 

6°53.4 

208° 17.2 

9.6 

-17°07.1 

-8.6 

57.7 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

300° 17.4 

6°52.5 

222°45.9 

9.6 

-17° 15.6 

-8.5 

57.6 

72 

14:04 


— 

18:50 

— 

— 

9 

315° 17.6 

6°51.6 

237° 14.5 

9.6 

-17°24.1 

-8.4 

57.6 

70 

13:31 

15:51 

— 

19:24 

18:54 

— 

10 

330° 17.8 

6°50.7 

251°43.1 

9.6 

-17°32.4 

-8.3 

57.6 

68 

13:08 

15:04 

17:08 

19:49 

19:41 

19:27 

11 

345° 18.0 

6°49.7 

266°11.7 

9.6 

-17°40.6 

-8.2 

57.5 

66 

12:50 

14:34 

16:15 

20:09 

20:12 

20:21 

12 

0° 18.2 

6°48.8 

280°40.3 

9.6 

-17°48.7 

-8.1 

57.5 

64 

12:35 

14:12 

15:42 

20:25 

20:35 

20:53 

13 

15° 18.4 

6°47.9 

295° 08.8 

9.6 

-17°56.8 

-8.0 

57.4 

62 

12:23 

13:54 

15:18 

20:38 

20:54 

21:18 

14 

30° 18.6 

6°47.0 

309° 37.4 

9.6 

-18°04.7 

-7.9 

57.4 

60 

12:12 

13:39 

14:59 

20:49 

21:09 

21:37 

15 

45°18.9 

6°46.0 

324° 06.0 

9.6 

-18°12.5 

-7.7 

57.4 

58 

12:03 

13:27 

14:44 

20:59 

21:22 

21:53 

16 

60° 19.1 

6°45.1 

338° 34.6 

9.6 

-18°20.2 

-7.6 

57.3 

56 

11:55 

13:16 

14:31 

21:07 

21:33 

22:06 

17 

75° 19.3 

6°44.2 

353° 03.1 

9.6 

-18°27.7 

-7.5 

57.3 

54 

11:48 

13:07 

14:19 

21:15 

21:43 

22:18 

18 

90° 19.5 

6°43.3 

7°31.7 

9.6 

-18°35.2 

-7.4 

57.3 

52 

11:42 

12:58 

14:09 

21:22 

21:52 

22:29 

19 

105° 19.7 

6°42.3 

22°00.2 

9.5 

-18°42.6 

-7.3 

57.2 

50 

11:37 

12:51 

13:60 

21:28 

22:00 

22:38 

20 

120° 19.9 

6°41.4 

36°28.8 

9.5 

-18°49.8 

-7.2 

57.2 

45 

11:24 

12:35 

13:41 

21:41 

22:17 

22:58 

21 

135°20.1 

6°40.5 

50°57.3 

9.5 

-18°56.9 

-7.1 

57.2 

40 

11:15 

12:22 

13:25 

21:52 

22:31 

23:14 

22 

150°20.3 

6°39.5 

65°25.8 

9.5 

-19°04.0 

-7.0 

57.1 

35 

11:06 

12:10 

13:12 

22:02 

22:43 

23:27 

23 

165°20.5 

6°38.6 

79°54.4 

9.5 

-19°10.9 

-6.9 

57.1 

30 

10:59 

12:01 

13:01 

22:10 

22:53 

23:39 


SD. —15.9 

d—-0.9 

S.D.—15.8 

20 

10:46 

11:44 

12:41 

22:25 

23:11 

23:59 


10 

10:35 

11:30 

12:24 

22:37 

23:27 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

10:24 

11:16 

12:08 

22:49 

23:41 










-10 

10:14 

11:03 

11:53 

23:01 

23:56 


0 

180 u 20.7 

6“37.7 

94 u 22.9 

9.5 

-19° 17.7 

-6.7 

57.1 

-20 

10:03 

10:49 

11:36 

23:14 


00:12 

1 

195°21.0 

6°36.8 

108°51.4 

9.5 

-19°24.4 

-6.6 

57.0 








2 

210°21.2 

6°35.8 

123°19.9 

9.5 

-19°30.9 

-6.5 

57.0 

-30 

09:51 

10:33 

11:17 

23:29 


00:30 

3 

225°21.4 

6°34.9 

137°48.4 

9.5 

-19°37.4 

-6.4 

56.9 

-35 

09:44 

10:23 

11:06 

23:37 

OQ./I7 

— - — 

00:40 

4 

240°21.6 

6°34.0 

152°16.9 

9.5 

-19°43.8 

-6.3 

56.9 

-40 

-45 

09:36 

09:27 

10:13 

10:00 

10:53 

10:38 

Zo.4 / 

23:58 


00:52 

01:07 

5 

255°21.8 

6°33.0 

166°45.4 

9.5 

-19°50.0 

-6.2 

56.9 

-50 

09:15 

09:45 

10:20 


00:12 

01:24 

6 

270°22.0 

6°32.1 

181°13.9 

9.5 

-19°56.1 

-6.1 

56.8 








7 

285°22.2 

6°31.2 

195°42.4 

9.5 

-20°02.1 

-5.9 

56.8 

-52 

09:10 

09:38 

10:11 


00:19 

01:32 

8 

300°22.4 

6°30.2 

210°10.9 

9.5 

-20°08.0 

-5.8 

56.8 

-54 

09:05 

09:30 

10:02 


00:26 

01:42 









-56 

08:58 

09:22 

09:51 


00:34 

01:52 

9 

315°22.6 

6°29.3 

224°39.4 

9.5 

-20° 13.8 

-5.7 

56.7 

-58 

08:51 

09:12 

09:39 


00:43 

02:04 

10 

330°22.9 

6°28.4 

239°07.9 

9.5 

-20° 19.4 

-5.6 

56.7 








11 

345°23.1 

6°27.5 

253°36.4 

9.5 

-20°25.0 

-5.5 

56.7 

-60 

08:43 

09:01 

09:24 


00:54 

02:18 

12 

0°23.3 

6°26.5 

268°04.9 

9.5 

-20°30.4 

-5.4 

56.6 








13 

15°23.5 

6°25.6 

282°33.4 

9.5 

-20°35.7 

-5.2 

56.6 



Sun 



Moon 


14 

30°23.7 

6°24.7 

297°01.9 

9.5 

-20°40.9 

-5.1 

56.6 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

45°23.9 

6°23.7 

311°30.4 

9.5 

-20°46.0 

-5.0 

56.5 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°24.1 

6°22.8 

325°58.9 

9.5 

-20°50.9 

-4.9 

56.5 

4 

00:43 

00:53 

11:59 

16:36 

04:10 

5(33%) 

17 

75°24.3 

6°21.9 

340° 27.4 

9.5 

-20°55.8 

-4.8 

56.5 

5 

01:03 

01:13 

11:58 

17:28 

05:02 

6(43%) 

18 

90°24.5 

6°20.9 

354°55.8 

9.5 

-21°00.5 

-4.7 

56.4 

6 

01:23 

01:33 

11:58 

18:21 

05:54 

7(54%) 

19 

105°24.8 

6°20.0 

9°24.3 

9.5 

-21°05.1 

-4.5 

56.4 








20 

120°25.0 

6°19.1 

23°52.9 

9.5 

-21°09.6 

-4.4 

56.4 








21 

135°25.2 

6°18.1 

38°21.4 

9.5 

-21°13.9 

-4.3 

56.3 








22 

150°25.4 

6°17.2 

52°49.9 

9.5 

-21°18.2 

-4.2 

56.3 








23 

165°25.6 

6°16.3 

67° 18.4 

9.5 

-21°22.3 

-4.1 

56.3 









SD.—15.9 

d—-0.9 

S.D.—15.6 
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Saturn 


Stars 


September 07, 08 ,09 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

345°47.0 

173°52.1 

5°00.2 

181°25.3 

7°49.3 

91°25.2 

-22° 19.9 

60°35.4 

-22°28.8 

Alpheratz 

357°38.8 

29°11.9 

1 

0°49.4 

188°51.7 

4°58.9 

196°26.3 

7°48.7 

106°27.5 

-22° 19.9 

75°37.9 

-22°28.8 

Ankaa 

353°11.1 

-42°11.9 

2 

15°51.9 

203°51.3 

4°57.7 

211°27.2 

7°48.1 

121°29.7 

-22° 19.9 

90°40.4 

-22°28.8 

Schedar 

349°35.2 

56°38.6 

3 

30°54.3 

218°50.9 

4°56.5 

226°28.2 

7°47.5 

136°32.0 

-22° 19.9 

105°42.9 

-22°28.8 

Diphda 

348°51.2 

-17°52.7 

4 

45°56.8 

233°50.6 

4°55.2 

241°29.2 

7°46.9 

151°34.2 

-22°20.0 

120°45.4 

-22°28.8 

Achernar 

335°23.1 

-57°08.1 

5 

60°59.3 

248°50.2 

4°54.0 

256°30.2 

7°46.2 

166°36.5 

-22°20.0 

135°47.9 

-22°28.8 

Hamal 

327°55.7 

23°33.2 

6 

76°01.7 

263°49.8 

4°52.7 

271°31.2 

7°45.6 

181°38.7 

-22°20.0 

150°50.4 

-22°28.8 

Polaris 

315°41.1 

89°20.4 

7 

91°04.2 

278°49.4 

4°51.5 

286°32.1 

7°45.0 

196°41.0 

-22°20.1 

165°53.0 

-22°28.8 

Akamar 

315°14.9 

-40° 13.4 

8 

106°06.7 

293°49.0 

4°50.3 

301°33.1 

7°44.4 

211°43.3 

-22°20.1 

180°55.5 

-22°28.9 

Menkar 

314° 10.4 

4°10.0 

9 

121°09.1 

308°48.6 

4°49.0 

316°34.1 

7°43.8 

226°45.5 

-22°20.1 

195°58.0 

-22°28.9 

Mirfak 

308°34.0 

49°55.6 

10 

136° 11.6 

323°48.2 

4°47.8 

331°35.1 

7°43.1 

241°47.8 

-22°20.1 

211°00.5 

-22°28.9 

Aldebaran 

290°44.5 

16°32.8 

11 

151° 14.1 

338°47.8 

4°46.5 

346°36.1 

7°42.5 

256°50.0 

-22°20.2 

226°03.0 

-22°28.9 

Rigel 

281°08.0 

-8° 10.7 

12 

166° 16.5 

353°47.4 

4°45.3 

1°37.1 

7°41.9 

271°52.3 

-22°20.2 

241°05.5 

-22°28.9 

Capella 

280°28.2 

46°00.8 

13 

181° 19.0 

8°47.1 

4°44.1 

16°38.0 

7°41.3 

286°54.5 

-22°20.2 

256°08.0 

-22°28.9 

Bellatrix 

278°27.5 

6°22.0 

14 

196°21.5 

23°46.7 

4°42.8 

31°39.0 

7°40.7 

301°56.8 

-22°20.3 

271°10.5 

-22°28.9 

Elnath 

278°07.3 

28°37.3 

15 

211°23.9 

38°46.3 

4°41.6 

46°40.0 

7°40.0 

316°59.0 

-22°20.3 

286°13.0 

-22°28.9 

Alnilam 

275°42.1 

-1° 11.4 

16 

226°26.4 

53°45.9 

4°40.3 

61°41.0 

7°39.4 

332°01.3 

-22°20.3 

301°15.5 

-22°28.9 

Betelgeuse 

270°56.8 

7°24.6 

17 

241°28.8 

68°45.5 

4°39.1 

76°42.0 

7°38.8 

347° 03.5 

-22°20.3 

316°18.1 

-22°28.9 

Canopus 

263°54.4 

-52°42.1 

18 

256°31.3 

83°45.1 

4°37.8 

91°42.9 

7° 38.2 

2°05.8 

-22°20.4 

331°20.6 

-22°28.9 

Sirius 

258°30.0 

-16°44.3 

19 

271°33.8 

98°44.7 

4°36.6 

106°43.9 

7°37.6 

17°08.0 

-22°20.4 

346°23.1 

-22°29.0 

Adara 

255°09.3 

-28°59.8 

20 

286°36.2 

113°44.3 

4°35.4 

121°44.9 

7°37.0 

32° 10.2 

-22°20.4 

1°25.6 

-22°29.0 

Procyon 

244°55.4 

5°10.7 

21 

301°38.7 

128°44.0 

4° 34.1 

136°45.9 

7°36.3 

47° 12.5 

-22°20.5 

16°28.1 

-22°29.0 

Pollux 

243°22.7 

27°58.7 

22 

316°41.2 

143°43.6 

4°32.9 

151°46.9 

7° 35.7 

62° 14.7 

-22°20.5 

31°30.6 

-22°29.0 

Avior 

234° 16.8 

-59° 34.1 

23 

331°43.6 

158°43.2 

4°31.6 

166°47.8 

7°35.1 

77° 17.0 

-22°20.5 

46°33.1 

-22°29.0 

Suhail 

222°49.7 

-43°30.5 

Mer.| 

pass.:0:56: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.3 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°39.7 

-69°47.7 


Alphard 

217°52.2 

-8°44.5 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.3 

11°52.4 











n i iKKo 

1 Q'3°47 1 

C1 0 90O 

0 

346 u 46.1 

173 u 42.8 

4 U 30.4 

181 u 48.8 

7 U 34.5 

92 u 19.2 

-22 u 20.5 

61 u 35.6 

-22 u 29.0 

uuDne 

i onO nn c. 

Ol JO.O 

i a ono n 

1 

1°48.6 

188°42.4 

4°29.1 

196°49.8 

7°33.9 

107°21.5 

-22°20.6 

76°38.1 

-22°29.0 

Denebola 

182 2y.6 

14 28.0 

2 

16°51.0 

203°42.0 

4°27.9 

211°50.8 

7°33.2 

122°23.7 

-22°20.6 

91°40.6 

-22°29.0 

Gienah 

175°48.2 

i "70 One o 

-17°38.9 

3 

31°53.5 

218°41.6 

4°26.6 

226°51.8 

7°32.6 

137°26.0 

-22°20.6 

106°43.1 

-22°29.0 

Acrux 

1/3 05.2 

-63° 12.4 

4 

46°56.0 

233°41.3 

4°25.4 

241°52.8 

7°32.0 

152°28.2 

-22°20.7 

121°45.7 

-22°29.0 

Gacrux 

171 56.7 

-57° 13.3 

5 

61°58.4 

248°40.9 

4° 24.1 

256°53.7 

7°31.4 

167°30.5 

-22°20.7 

136°48.2 

-22°29.0 

Alioth 

166° 17.4 

55°51.5 

6 

77°00.9 

263°40.5 

4°22.9 

271°54.7 

7° 30.8 

182°32.7 

-22°20.7 

151°50.7 

-22°29.0 

Spica 

158°27.0 

1 rnOrrO 

-11°15.6 

<mo i o o 

7 

92°03.3 

278°40.1 

4°21.7 

286°55.7 

7° 30.1 

197°35.0 

-22°20.7 

166°53.2 

-22°29.1 

Alcaid 

152 55.8 

40 13.3 

8 

107°05.8 

293°39.7 

4°20.4 

301°56.7 

7°29.5 

212°37.2 

-22°20.8 

181°55.7 

-22°29.1 

Hadar 

148°42.3 

i a o O nn o 

-60°28.0 
nr O n-7 A 

9 

122°08.3 

308°39.3 

4°19.2 

316°57.7 

7°28.9 

227°39.4 

-22°20.8 

196°58.2 

-22°29.1 

Menkent 

148 02.8 

-36 27.9 

10 

137° 10.7 

323°39.0 

4° 17.9 

331°58.7 

7°28.3 

242°41.7 

-22°20.8 

212°00.7 

-22°29.1 

Arcturus 

145 51.9 

19°05.4 

11 

152° 13.2 

338°38.6 

4° 16.7 

346°59.6 

7°27.6 

257°43.9 

-22°20.9 

227°03.2 

-22°29.1 

Rigil Kent. 

139°46.3 

-60°55.0 

12 

167° 15.7 

353°38.2 

4° 15.4 

2°00.6 

7°27.0 

272°46.2 

-22°20.9 

242°05.7 

-22°29.1 

Zubenelg. 

137°00.9 

-16°07.2 

13 

182° 18.1 

8°37.8 

4° 14.2 

17°01.6 

7°26.4 

287°48.4 

-22°20.9 

257°08.2 

-22°29.1 

Kochab 

137°20.7 

1 r \-7 r - 

74°04.9 

ocO on o 

14 

197°20.6 

23°37.4 

4°12.9 

32°02.6 

7° 25.8 

302°50.7 

-22°20.9 

272° 10.7 

-22°29.1 

Alphecca 

126 07.5 

i i no i 

26 39.3 

ocOoo A 

15 

212°23.1 

38°37.0 

4° 11.7 

47°03.6 

7°25.2 

317°52.9 

-22°21.0 

287° 13.2 

-22°29.1 

Antares 

112 21.1 

-26 28.4 

16 

227°25.5 

53°36.7 

4° 10.4 

62°04.5 

7°24.5 

332°55.1 

-22°21.0 

302° 15.7 

-22°29.1 

Atria 

107°19.0 

1 no O r\- 7 c 

-69°03.8 

1 C O A A O 

17 

242°28.0 

68°36.3 

4°09.2 

77°05.5 

7°23.9 

347° 57.4 

-22°21.0 

317°18.2 

-22°29.1 

Sa bi k 

102 0/.6 

-15 44.8 

o ~7 o n-7 n 

18 

257°30.4 

83°35.9 

4°07.9 

92°06.5 

7°23.3 

2°59.6 

-22°21.1 

332°20.7 

-22°29.1 

Shaula 

96°16.1 

r\ r~ O no F- 

-37 07.0 

-i nO oo i 

19 

272°32.9 

98°35.5 

4°06.7 

107°07.5 

7°22.7 

18°01.9 

-22°21.1 

347°23.3 

-22°29.2 

Rasalhague 

96 02.5 

nnO a a n 

12 33.1 

20 

287°35.4 

113°35.1 

4°05.4 

122°08.5 

7° 22.1 

33°04.1 

-22°21.1 

2°25.8 

-22°29.2 

Eta min 

yO 44.0 

51°29.6 

21 

302° 37.8 

128°34.7 

4°04.2 

137°09.5 

7°21.4 

48°06.3 

-22°21.1 

17°28.3 

-22°29.2 

Kaus Aust. 

83°38.0 

onoo c n 

-34°22.4 

ooo AO A 

22 

317°40.3 

143°34.4 

4°02.9 

152° 10.4 

7° 20.8 

63°08.6 

-22°21.2 

32°30.8 

-22°29.2 

Vega 

80 35.9 

38 48.4 

23 

332°42.8 

158°34.0 

4°01.7 

167°11.4 

7° 20.2 

78° 10.8 

-22°21.2 

47°33.3 

-22°29.2 

Nunki 

Altair 

75°52.9 

62°03.9 

-26° 16.2 
8°55.4 

Mer.| 

pass.:0:52: 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 

Peacock 

53°12.1 

-56°40.3 





















Deneb 

49°28.2 

45°21.3 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

347°45.2 

173°33.6 

4 U 00.4 

182 u 12.4 

7 U 19.6 

93° 13.1 

-22 u 21.2 

62 u 35.8 

-22 u 29.2 

Alnair 

27°37.9 

-46°51.9 

1 

2°47.7 

188°33.2 

3°59.2 

197° 13.4 

7°18.9 

108° 15.3 

-22°21.3 

77°38.3 

-22°29.2 

Fomalhaut 

15°19.0 

-29°31.0 

2 

17°50.2 

203°32.8 

3°57.9 

212° 14.4 

7°18.3 

123° 17.5 

-22°21.3 

92°40.8 

-22°29.2 

Scheat 

13°48.9 

28°11.4 

3 

32°52.6 

218°32.5 

3°56.7 

227° 15.4 

7° 17.7 

138° 19.8 

-22°21.3 

107°43.3 

-22°29.2 

Markab 

13°33.8 

15°18.7 

4 

47°55.1 

233°32.1 

3°55.4 

242° 16.3 

7°17.1 

153°22.0 

-22°21.4 

122°45.8 

-22°29.2 

2019/9/7 

SHA 

Mer.pass 

5 

62°57.6 

248°31.7 

3°54.2 

257° 17.3 

7°16.5 

168°24.3 

-22°21.4 

137°48.3 

-22°29.2 


188°05 2 

12:25 

6 

78°00.0 

263°31.3 

3°52.9 

272° 18.3 

7° 15.8 

183°26.5 

-22°21.4 

152°50.8 

-22°29.2 

Mars 

1UU UJ.2 

195°38 3 

11:54 

7 

93°02.5 

278°30.9 

3°51.7 

287° 19.3 

7° 15.2 

198°28.7 

-22°21.4 

167°53.3 

-22°29.3 

J u piter 

UU. J 

105°38 3 

17:52 

8 

108°04.9 

293°30.5 

3°50.4 

302°20.3 

7° 14.6 

213°31.0 

-22°21.5 

182°55.8 

-22°29.3 

Saturn 

1UJ JO. J 

74°48.4 

19:54 

9 

123°07.4 

308°30.2 

3°49.2 

317°21.3 

7° 14.0 

228°33.2 

-22°21.5 

197°58.3 

-22°29.3 




10 

138°09.9 

323°29.8 

3°47.9 

332°22.2 

7°13.3 

243°35.4 

-22°21.5 

213°00.8 

-22°29.3 

2019/9/8 

SHA 

Mer.pass 

11 

153° 12.3 

338°29.4 

3°46.7 

347°23.2 

7°12.7 

258°37.7 

-22°21.6 

228°03.3 

-22°29.3 

Venus 

186°56.7 

12:25 

12 

168° 14.8 

353°29.0 

3°45.4 

2°24.2 

7°12.1 

273°39.9 

-22°21.6 

243°05.8 

-22°29.3 

Mars 

195°02.7 

11:52 

13 

183° 17.3 

8°28.6 

3°44.2 

17°25.2 

7°11.5 

288°42.1 

-22°21.6 

258°08.3 

-22°29.3 

Jupiter 

105°33.1 

17:48 

14 

198° 19.7 

23°28.3 

3°42.9 

32°26.2 

7°10.9 

303°44.4 

-22°21.6 

273° 10.8 

-22°29.3 

Saturn 

74°49.5 

19:50 

15 

213°22.2 

38°27.9 

3°41.7 

47°27.2 

7°10.2 

318°46.6 

-22°21.7 

288° 13.3 

-22°29.3 

2019/9/9 

SHA 

Mer.pass 

16 

228° 24.7 

53°27.5 

3°40.4 

62°28.2 

7° 09.6 

333°48.9 

-22°21.7 

303° 15.8 

-22°29.3 

Venus 

185°48.4 

12:26 

17 

243° 27.1 

68°27.1 

3°39.2 

77°29.1 

7°09.0 

348°51.1 

-22°21.7 

318°18.3 

-22°29.3 

Mars 

194°27.2 

11:50 

18 

258°29.6 

83°26.8 

3°37.9 

92°30.1 

7° 08.4 

3°53.3 

-22°21.8 

333°20.8 

-22°29.3 

Jupiter 

105°27.8 

17:44 

19 

273°32.1 

98°26.4 

3°36.6 

107°31.1 

7°07.7 

18°55.6 

-22°21.8 

348°23.3 

-22°29.4 

Saturn 

74°50.5 

19:46 

20 

288°34.5 

113°26.0 

3°35.4 

122°32.1 

7°07.1 

33°57.8 

-22°21.8 

3°25.8 

-22°29.4 

1 Horizontal naralax 


21 

303° 37.0 

128°25.6 

3° 34.1 

137°33.1 

7°06.5 

49°00.0 

-22°21.9 

18°28.3 

-22°29.4 


r 

Venus; 

0.1 

22 

318°39.4 

143°25.2 

3°32.9 

152°34.1 

7°05.9 

64°02.3 

-22°21.9 

33°30.8 

-22°29.4 


Mars: 

0.1 

23 

333°41.9 

158°24.9 

3°31.6 

167°35.0 

7°05.2 

79°04.5 

-22°21.9 

48°33.3 

-22°29.4 




Mer.| 

pass.:0:48: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 





168 



2019 September 07 to Sep. 09 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

180° 25.8 

6 U 15.3 

81' J 46.9 

9.5 

-21°26.3 

-4.0 

56.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195° 26.0 

6° 14.4 

96° 15.4 

9.5 

-21°30.2 

-3.8 

56.2 

72 

00:25 

03:14 

04:33 

19:19 

20:37 

23:05 

2 

210°26.2 

6° 13.5 

110°44.0 

9.5 

-21°34.0 

-3.7 

56.2 

70 

01:45 

03:34 

04:43 

19:10 

20:18 

22:03 

3 

225° 26.5 

6°12.5 

125° 12.5 

9.5 

-21°37.7 

-3.6 

56.2 

68 

02:21 

03:49 

04:50 

19:03 

20:03 

21:29 

4 

240° 26.7 

6° 11.6 

139°41.1 

9.6 

-21°41.2 

-3.5 

56.1 

66 

02:46 

04:01 

04:57 

18:57 

19:52 

21:06 

5 

255°26.9 

6°10.7 

154°09.6 

9.6 

-21°44.6 

-3.4 

56.1 

64 

03:05 

04:11 

05:02 

18:52 

19:42 

20:48 

6 

270° 27.1 

6°09.7 

168°38.2 

9.6 

-21°47.9 

-3.2 

56.1 

62 

03:20 

04:20 

05:07 

18:47 

19:34 

20:33 

7 

285° 27.3 

6°08.8 

183°06.8 

9.6 

-21°51.1 

-3.1 

56.0 

60 

03:32 

04:27 

05:11 

18:43 

19:27 

20:21 

8 

300° 27.5 

6°07.9 

197°35.3 

9.6 

-21°54.2 

-3.0 

56.0 

58 

03:42 

04:33 

05:14 

18:40 

19:21 

20:11 

9 

315°27.7 

6°06.9 

212°03.9 

9.6 

-21°57.1 

-2.9 

56.0 

56 

03:51 

04:39 

05:17 

18:37 

19:15 

20:02 

10 

330°27.9 

6°06.0 

226°32.5 

9.6 

-21°60.0 

-2.8 

56.0 

54 

03:59 

04:44 

05:20 

18:34 

19:11 

19:55 

11 

345° 28.2 

6°05.1 

241°01.2 

9.6 

-22°02.7 

-2.7 

55.9 

52 

04:06 

04:48 

05:23 

18:32 

19:06 

19:48 

12 

0°28.4 

6°04.1 

255°29.8 

9.6 

-22°05.3 

-2.5 

55.9 

50 

04:12 

04:52 

05:25 

18:30 

19:03 

19:42 

13 

15°28.6 

6°03.2 

269°58.4 

9.6 

-22°07.7 

-2.4 

55.9 

45 

04:24 

04:60 

05:30 

18:25 

18:55 

19:30 

14 

30°28.8 

6°02.3 

284° 27.1 

9.7 

-22° 10.1 

-2.3 

55.8 

40 

04:34 

05:06 

05:34 

18:21 

18:48 

19:21 

15 

45°29.0 

6°01.3 

298°55.8 

9.7 

-22° 12.3 

-2.2 

55.8 

35 

04:42 

05:12 

05:37 

18:17 

18:43 

19:13 

16 

60° 29.2 

6°00.4 

313°24.4 

9.7 

-22° 14.5 

-2.1 

55.8 

30 

04:48 

05:16 

05:41 

18:15 

18:39 

19:07 

17 

75°29.4 

5°59.5 

327°53.1 

9.7 

-22° 16.5 

-1.9 

55.8 

20 

04:58 

05:24 

05:46 

18:09 

18:32 

18:57 

18 

90° 29.7 

5°58.5 

342°21.9 

9.7 

-22° 18.3 

-1.8 

55.7 

10 

05:05 

05:29 

05:50 

18:05 

18:26 

18:51 

19 

105°29.9 

5°57.6 

356°50.6 

9.7 

-22°20.1 

-1.7 

55.7 

0 

05:10 

05:34 

05:55 

18:01 

18:22 

18:46 

20 

120°30.1 

5°56.6 

11°19.3 

9.8 

-22°21.7 

-1.6 

55.7 

-10 

05:13 

05:37 

05:59 

17:57 

18:18 

18:43 

21 

135°30.3 

5°55.7 

25°48.1 

9.8 

-22°23.3 

-1.5 

55.6 

-20 

05:15 

05:41 

06:03 

17:53 

18:15 

18:41 

22 

150° 30.5 

5°54.8 

40° 16.9 

9.8 

-22°24.7 

-1.4 

55.6 

-30 

05:16 

05:43 

06:07 

17:49 

18:13 

18:40 

23 

165°30.7 

5°53.8 

54°45.7 

9.8 

-22°26.0 

-1.2 

55.6 

-35 

05:15 

05:45 

06:10 

17:46 

18:11 

18:41 


SD-15.9 

d=-0.9 

S.D.—15.3 

-40 

05:15 

05:46 

06:13 

17:43 

18:10 

18:42 


-45 

05:13 

05:47 

06:16 

17:40 

18:09 

18:43 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

05:11 






0 

1 

2 

3 

4 

180° 30.9 
195°31.2 
210°31.4 
225°31.6 
240°318 

5°52.9 
5°52.0 
5°51.0 
5°50.1 
5°49 1 

69° 14.5 
83°43.4 
98° 12.2 
112°41.1 
127°10 0 

9.8 

9.9 
9.9 
9.9 

9 9 

-22°27.1 
-22°28.2 
-22°29.1 
-22°30.0 
22°307 

-l.i 

-1.0 

-0.9 

-0.8 

0 6 

55.6 

55.5 

55.5 

55.5 

55.5 

-54 

-56 

-58 

-60 

05:08 

05:06 

05:04 

05:02 

05:49 

05:49 

05:50 

05:50 

06:24 

06:26 

06:29 

06:31 

17:32 

17:30 

17:28 

17:25 

18:08 

18:07 

18:07 

18:07 

18:49 

18:50 

18:53 

18:55 

5 

255°32.0 

5°48.2 

141°39.0 

9.9 

-22°31.3 

-0.5 

55.4 


6 

270°32.2 

5°47.3 

156°07.9 

10.0 

-22°31.7 

-0.4 

55.4 



Moonrise 



Moonset 


7 

285°32.5 

5°46.3 

170°36.9 

10.0 

-22°32.1 

-0.3 

55.4 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

300°32.7 

5°45.4 

185°05.9 

10.0 

-22°32.3 

-0.2 

55.4 

72 







9 

315°32.9 

5°44.5 

199°34.9 

10.0 

-22°32.5 

-0.1 

55.3 

70 







10 

330°33.1 

5°43.5 

214°04.0 

10.1 

-22°32.5 

0.0 

55.3 

68 



20:03 



21:52 

11 

345° 33.3 

5°42.6 

228°33.1 

10.1 

-22°32.4 

0.2 

55.3 

66 

17:41 

18:37 

19:02 

20:43 

21:33 

22:53 

12 

0°33.5 

5°41.6 

243°02.2 

10.1 

-22°32.2 

0.3 

55.3 

64 

16:59 

17:54 

18:27 

21:25 

22:17 

23:27 

13 

15°33.7 

5°40.7 

257°31.3 

10.2 

-22°31.8 

0.4 

55.2 

62 

16:30 

17:25 

18:02 

21:54 

22:45 

23:52 

14 

30° 34.0 

5°39.8 

272°00.5 

10.2 

-22°31.4 

0.5 

55.2 

60 

16:08 

17:03 

17:42 

22:16 

23:08 


15 

45°34.2 

5°38.8 

286°29.7 

10.2 

-22°30.8 

0.6 

55.2 

58 

15:51 

16:45 

17:26 

22:34 

23:25 


16 

60°34.4 

5°37.9 

300°58.9 

10.2 

-22°30.1 

0.7 

55.2 

56 

15:36 

16:30 

17:12 

22:49 

23:41 


17 

75°34.6 

5°36.9 

315°28.2 

10.3 

-22° 29.4 

0.8 

55.2 

54 

15:23 

16:17 

16:60 

23:02 

23:53 


18 

90°34.8 

5°36.0 

329°57.5 

10.3 

-22°28.5 

1.0 

55.1 

52 

15:12 

16:05 

16:49 

23:13 


00:05 

19 

105°35.0 

5°35.1 

344°26.8 

10.3 

-22°27.5 

1.1 

55.1 

50 

15:02 

15:55 

16:40 

23:23 


00:15 

20 

120°35.3 

5°34.1 

358°56.1 

10.4 

-22°26.3 

1.2 

55.1 

45 

14:41 

15:34 

16:20 

23:44 


00:36 

21 

135°35.5 

5°33.2 

13°25.5 

10.4 

-22°25.1 

1.3 

55.1 

40 

14:24 

15:17 

16:03 


00:01 

00:53 

22 

150° 35.7 

5°32.2 

27°55.0 

10.4 

-22°23.7 

1.4 

55.1 

35 

14:09 

15:02 

15:49 


00:16 

01:07 

23 

165°35.9 

5°31.3 

42° 24.4 

10.5 

-22°22.3 

1.5 

55.0 

30 

13:57 

14:50 

15:37 


00:28 

01:20 


SD.=15.9 

d=-0.9 

S.D.—15.2 

20 

13:36 

14:28 

15:17 


00:50 

01:41 


10 

13:18 

14:10 

14:59 

00:17 

01:08 

01:59 

»/lon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

10 


1 RRR 

14?fi 

nn-Rn 

m -4R 

n?R4 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

180° 36.1 
195° 36.3 
210°36.6 
225°36.8 
240° 37.0 
255°37.2 
270° 37.4 
285°37.6 
300°37.9 
315°38.1 
330°38.3 
34R°3R R 

5°30.4 
5°29.4 
5°28.5 
5°27.5 
5°26.6 
5°25.6 
5°24.7 
5°23.8 
5°22.8 
5°21.9 
5°20.9 
R°?n n 

56 u 53.9 

71°23.4 

85°53.0 

100°22.6 

114°52.2 

129°21.9 

143°51.6 

158°21.3 

172°51.1 

187°20.9 

201°50.8 

7 

10.5 

10.5 

10.6 
10.6 
10.6 
10.7 

10.7 

10.8 
10.8 
10.8 
10.9 
in q 

-22 u 20.7 
-22° 19.0 
-22° 17.2 
-22° 15.3 
-22° 13.3 
-22°11.2 
-22°09.0 
-22°06.7 
-22°04.2 
-22°01.7 
-21°59.0 
-21 ° Rfi R 

1.6 

1.7 

1.8 
2.0 
2.1 
2.2 

2.3 

2.4 

2.5 

2.6 
2.7 

2 8 

55.0 

55.0 

55.0 

54.9 

54.9 

54.9 

54.9 

54.9 

54.9 

54.8 

54.8 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

12:25 

12:05 

11:52 

11:38 

11:22 

11:01 

10:52 

10:41 

10:29 

10:14 

09:57 

13:16 

12:55 

12:42 

12:28 

12:11 

11:50 

11:40 

11:28 

11:15 

11:00 

10:43 

14:08 

13:47 

13:35 

13:21 

13:05 

12:45 

12:35 

12:24 

12:12 

11:57 

11:41 

01:08 

01:28 

01:40 

01:54 

02:10 

02:30 

02:39 

02:50 

03:02 

03:16 

03:33 

02:01 

02:23 

02:35 

02:50 

03:07 

03:28 

03:38 

03:49 

04:02 

04:17 

04:35 

02:52 

03:13 

03:25 

03:39 

03:56 

04:17 

04:27 

04:38 

04:50 

05:05 

05:22 

12 

0°38.7 

5°19.0 

230°50.6 

11.0 

-21°53.4 

2.9 

54.8 


13 

15°38.9 

5°18.1 

245°20.6 

11.0 

-21°50.4 

3.0 

54.8 



Sun 



Moon 


14 

30° 39.2 

5°17.2 

259°50.6 

11.0 

-21°47.4 

3.1 

54.7 

Day 

Eqn. 

ot Time 

Mer. 

Mer.Pass. 

Age 

15 

45° 39.4 

5°16.2 

274°20.7 

11.1 

-21°44.2 

3.2 

54.7 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60° 39.6 

5° 15.3 

288°50.8 

11.1 

-21°40.9 

3.3 

54.7 

7 

01:43 

01:53 

11:58 

19:13 

06:47 

8(64%) 

17 

75°39.8 

5°14.3 

303°20.9 

11.2 

-21°37.5 

3.4 

54.7 

8 

02:04 

02:14 

11:57 

20:04 

07:38 

9(73%) 

18 

90° 40.0 

5°13.4 

317°51.1 

11.2 

-21°34.0 

3.5 

54.7 

9 

02:24 

02:35 

11:57 

20:54 

08:29 

10(81%) 

19 

105°40.3 

5° 12.4 

332°21.3 

11.3 

-21°30.4 

3.6 

54.7 








20 

120°40.5 

5°11.5 

346°51.6 

11.3 

-21°26.8 

3.7 

54.6 








21 

135°40.7 

5°10.6 

1°21.9 

11.3 

-21°23.0 

3.8 

54.6 








22 

150° 40.9 

5°09.6 

15°52.3 

11.4 

-21°19.1 

3.9 

54.6 








23 

165°41.1 

5°08.7 

30°22.7 

11.4 

-21°15.1 

4.0 

54.6 









SD-15.9 

d—-0.9 

S.D.=15.0 











Saturn 


Stars 


September 10, 11 ,12 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

348° 44.4 

173°24.5 

3°30.4 

182°36.0 

7°04.6 

94°06.7 

-22° 21.9 

63°35.8 

-22°29.4 

Alpheratz 

357°38.8 

29°11.9 

1 

3°46.8 

188°24.1 

3°29.1 

197°37.0 

7°04.0 

109°08.9 

-22°22.0 

78°38.3 

-22°29.4 

Ankaa 

353°11.0 

-42°11.9 

2 

18°49.3 

203°23.7 

3°27.9 

212°38.0 

7°03.4 

124° 11.2 

-22°22.0 

93°40.8 

-22°29.4 

Schedar 

349°35.2 

56°38.6 

3 

33°51.8 

218°23.3 

3°26.6 

227°39.0 

7°02.8 

139° 13.4 

-22°22.0 

108°43.3 

-22°29.4 

Diphda 

348°51.2 

-17°52.7 

4 

48°54.2 

233°23.0 

3°25.4 

242° 40.0 

7°02.1 

154° 15.6 

-22°22.1 

123°45.8 

-22°29.4 

Achernar 

335°23.1 

-57°08.1 

5 

63°56.7 

248°22.6 

3°24.1 

257°40.9 

7°01.5 

169° 17.9 

-22°22.1 

138°48.3 

-22°29.4 

Hamal 

327°55.7 

23°33.2 

6 

78°59.2 

263°22.2 

3°22.8 

272°41.9 

7°00.9 

184°20.1 

-22°22.1 

153°50.8 

-22°29.4 

Polaris 

315°39.8 

89°20.5 

7 

94°01.6 

278°21.8 

3°21.6 

287°42.9 

7°00.3 

199°22.3 

-22°22.2 

168°53.3 

-22°29.4 

Akamar 

315°14.8 

-40° 13.4 

8 

109°04.1 

293°21.5 

3°20.3 

302°43.9 

6°59.6 

214° 24.6 

-22°22.2 

183°55.8 

-22°29.5 

Menkar 

314° 10.4 

4°10.0 

9 

124°06.6 

308°21.1 

3°19.1 

317°44.9 

6°59.0 

229° 26.8 

-22°22.2 

198°58.3 

-22°29.5 

Mirfak 

308°34.0 

49°55.6 

10 

139°09.0 

323°20.7 

3°17.8 

332°45.9 

6°58.4 

244° 29.0 

-22°22.2 

214°00.8 

-22°29.5 

Aldebaran 

290°44.4 

16°32.8 

11 

154°11.5 

338°20.3 

3°16.6 

347°46.9 

6°57.8 

259°31.2 

-22°22.3 

229°03.3 

-22°29.5 

Rigel 

281°07.9 

-8° 10.7 

12 

169° 13.9 

353°20.0 

3°15.3 

2°47.8 

6°57.1 

274° 33.5 

-22°22.3 

244°05.8 

-22°29.5 

Capella 

280°28.2 

46°00.8 

13 

184° 16.4 

8°19.6 

3°14.0 

17°48.8 

6°56.5 

289° 35.7 

-22°22.3 

259°08.3 

-22°29.5 

Bellatrix 

278°27.4 

6°22.0 

14 

199° 18.9 

23° 19.2 

3°12.8 

32°49.8 

6°55.9 

304° 37.9 

-22°22.4 

274° 10.8 

-22°29.5 

Elnath 

278°07.2 

28°37.3 

15 

214°21.3 

38° 18.8 

3°11.5 

47° 50.8 

6°55.3 

319°40.2 

-22°22.4 

289°13.3 

-22°29.5 

Alnilam 

275°42.1 

-1°11.3 

16 

229°23.8 

53° 18.4 

3°10.3 

62°51.8 

6°54.6 

334°42.4 

-22°22.4 

304° 15.8 

-22°29.5 

Betelgeuse 

270°56.7 

7°24.6 

17 

244°26.3 

68°18.1 

3°09.0 

77°52.8 

6°54.0 

349°44.6 

-22°22.5 

319°18.3 

-22°29.5 

Canopus 

263°54.4 

-52°42.1 

18 

259°28.7 

83° 17.7 

3°07.8 

92° 53.7 

6°53.4 

4°46.8 

-22°22.5 

334° 20.8 

-22°29.5 

Sirius 

258°30.0 

-16°44.3 

19 

274°31.2 

98° 17.3 

3°06.5 

107°54.7 

6°52.8 

19° 49.1 

-22°22.5 

349°23.3 

-22°29.5 

Adara 

255°09.3 

-28°59.8 

20 

289°33.7 

113°16.9 

3°05.2 

122°55.7 

6°52.1 

34°51.3 

-22°22.5 

4°25.8 

-22°29.5 

Procyon 

244°55.4 

5°10.7 

21 

304°36.1 

128° 16.6 

3°04.0 

137°56.7 

6°51.5 

49° 53.5 

-22°22.6 

19°28.3 

-22°29.6 

Pollux 

243°22.6 

27°58.7 

22 

319°38.6 

143° 16.2 

3°02.7 

152°57.7 

6°50.9 

64° 55.7 

-22°22.6 

34°30.8 

-22°29.6 

Avior 

234° 16.8 

-59° 34.1 

23 

334°41.0 

158°15.8 

3°01.5 

167° 58.7 

6°50.3 

79°58.0 

-22°22.6 

49°33.3 

-22°29.6 

Suhail 

222°49.7 

-43°30.5 

Mer.| 

Dass.:0:44: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°39.7 

-69°47.7 


Alphard 

217°52.2 

-8°44.5 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











IT 11 Klio 

1 QQ°47 1 

ci°opo 

0 

349 u 43.5 

173 u 15.4 

3 U 00.2 

182 u 59.7 

6°49.6 

95°00.2 

-22 v 22.7 

64 u 35.8 

-22 u 29.6 

uuDne 

i onO nn c. 

Ol JO.O 

1 A OAO A 

1 

4°46.0 

188°15.1 

2°58.9 

198°00.6 

6°49.0 

110°02.4 

-22°22.7 

79°38.3 

-22°29.6 

Denebola 

182 2y.6 

14 28.0 

2 

19°48.4 

203° 14.7 

2°57.7 

213°01.6 

6°48.4 

125°04.6 

-22°22.7 

94°40.8 

-22°29.6 

Gienah 

175°48.2 

1 "70Onr o 

-17°38.9 

3 

34°50.9 

218° 14.3 

2°56.4 

228°02.6 

6°47.8 

140°06.9 

-22°22.8 

109°43.3 

-22°29.6 

Acrux 

1/3 05.3 

-63° 12.4 

4 

49°53.4 

233° 13.9 

2°55.2 

243° 03.6 

6°47.1 

155°09.1 

-22°22.8 

124°45.8 

-22°29.6 

Gacrux 

171°56.7 

-57° 13.3 

5 

64°55.8 

248° 13.6 

2°53.9 

258° 04.6 

6°46.5 

170°11.3 

-22°22.8 

139°48.2 

-22°29.6 

Alioth 

166° 17.4 

55°51.5 

6 

79°58.3 

263° 13.2 

2°52.6 

273°05.6 

6°45.9 

185° 13.5 

-22°22.8 

154°50.7 

-22°29.6 

Spica 

158°27.0 

1 rnOrr a 

-11°15.6 

a no i o o 

7 

95°00.8 

278° 12.8 

2°51.4 

288° 06.6 

6°45.3 

200° 15.8 

-22°22.9 

169°53.2 

-22°29.6 

Alcaid 

152 55.9 

40 13.3 

8 

110°03.2 

293° 12.4 

2°50.1 

303° 07.5 

6°44.6 

215°18.0 

-22°22.9 

184°55.7 

-22°29.6 

Hadar 

148°42.3 

1 A O OAA o 

-60°28.0 
OcO A“7 A 

9 

125°05.7 

308° 12.1 

2°48.9 

318°08.5 

6°44.0 

230° 20.2 

-22°22.9 

199°58.2 

-22°29.6 

Menkent 

148 02.8 

-36 27.9 

10 

140°08.2 

323°11.7 

2°47.6 

333°09.5 

6°43.4 

245° 22.4 

-22°23.0 

215°00.7 

-22°29.6 

Arcturus 

145 51.9 

19°05.4 

11 

155°10.6 

338°11.3 

2°46.3 

348° 10.5 

6°42.8 

260° 24.7 

-22°23.0 

230°03.2 

-22°29.7 

Rigil Kent. 

139°46.4 

-60°55.0 

12 

170°13.1 

353° 10.9 

2°45.1 

3°11.5 

6°42.1 

275°26.9 

-22°23.0 

245°05.7 

-22°29.7 

Zubenelg. 

137°00.9 

-16°07.2 

13 

185°15.5 

8°10.6 

2°43.8 

18° 12.5 

6°41.5 

290° 29.1 

-22°23.1 

260°08.2 

-22°29.7 

Kochab 

137°20.7 

1 ACO A"7 IT 

74°04.9 

AC O OA A 

14 

200° 18.0 

23° 10.2 

2°42.6 

33° 13.5 

6°40.9 

305°31.3 

-22°23.1 

275° 10.7 

-22°29.7 

Alphecca 

126 07.5 

i i no ai i 

26 39.3 

acOao a 

15 

215°20.5 

38°09.8 

2°41.3 

48° 14.4 

6°40.2 

320°33.5 

-22°23.1 

290° 13.2 

-22°29.7 

Antares 

112 21.1 

-26 28.4 

16 

230°22.9 

53°09.4 

2°40.0 

63° 15.4 

6°39.6 

335°35.8 

-22°23.2 

305° 15.7 

-22°29.7 

Atria 

107°19.1 

i nno a"7 c. 

-69°03.8 

1 C O A A O 

17 

245°25.4 

68°09.1 

2°38.8 

78° 16.4 

6°39.0 

350° 38.0 

-22°23.2 

320° 18.2 

-22°29.7 

Sa bi k 

102 0/.6 

-15 44.8 

07 O A“7 A 

18 

260°27.9 

83°08.7 

2°37.5 

93° 17.4 

6°38.4 

5°40.2 

-22°23.2 

335°20.7 

-22°29.7 

Shaula 

96°16.1 

r~ O A A IT 

-37 07.0 

IAOA A 1 

19 

275°30.3 

98°08.3 

2°36.3 

108° 18.4 

6°37.7 

20° 42.4 

-22°23.2 

350°23.2 

-22°29.7 

Rasalhague 

96 02.5 

nnO a a i 

12 33.1 

20 

290°32.8 

113°08.0 

2°35.0 

123° 19.4 

6°37.1 

35°44.6 

-22°23.3 

5°25.7 

-22°29.7 

Eta min 

yO 44.1 

51°29.6 

21 

305°35.3 

128°07.6 

2°33.7 

138°20.4 

6°36.5 

50° 46.8 

-22°23.3 

20°28.1 

-22°29.7 

Kaus Aust. 

83°38.0 

OAOoc a 

-34°22.4 

AOO AO A 

22 

320°37.7 

143°07.2 

2°32.5 

153°21.4 

6°35.9 

65°49.1 

-22°23.3 

35°30.6 

-22°29.7 

Vega 

80 36.0 

38 48.4 

23 

335°40.2 

158°06.8 

2°31.2 

168°22.3 

6°35.2 

80°51.3 

-22°23.4 

50°33.1 

-22°29.7 

Nunki 

Altair 

75°52.9 

62°03.9 

-26° 16.2 
8°55.4 

Mer.| 

aass.:0:40: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 

Peacock 

53°12.1 

-56°40.4 





















Deneb 

49°28.2 

45°21.3 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

350 u 42.6 

173 u 06.5 

2°29.9 

183 u 23.3 

6°34.6 

95 u 53.5 

-22 u 23.4 

65°35.6 

-22 u 29.7 

Alnair 

27°37.9 

-46°51.9 

1 

5°45.1 

188°06.1 

2°28.7 

198° 24.3 

6°34.0 

110°55.7 

-22°23.4 

80°38.1 

-22°29.8 

Fomalhaut 

15°19.0 

-29°31.0 

2 

20°47.6 

203° 05.7 

2°27.4 

213°25.3 

6°33.3 

125°57.9 

-22°23.5 

95°40.6 

-22°29.8 

Scheat 

13°48.9 

28°11.4 

3 

35°50.0 

218°05.3 

2°26.2 

228°26.3 

6°32.7 

141°00.2 

-22°23.5 

110°43.1 

-22°29.8 

Markab 

13°33.8 

15°18.7 

4 

50°52.5 

233°05.0 

2°24.9 

243° 27.3 

6°32.1 

156°02.4 

-22°23.5 

125°45.6 

-22°29.8 

2019/9/1 

SHA 

Mer.pass 

5 

65°55.0 

248° 04.6 

2°23.6 

258°28.3 

6°31.5 

171°04.6 

-22°23.6 

140°48.1 

-22°29.8 


184°40.1 

12:27 

6 

80°57.4 

263° 04.2 

2°22.4 

273°29.2 

6°30.8 

186°06.8 

-22°23.6 

155°50.6 

-22°29.8 

Mars 

193°51.7 

11:49 

7 

95°59.9 

278° 03.9 

2°21.1 

288° 30.2 

6°30.2 

201°09.0 

-22°23.6 

170°53.1 

-22°29.8 

J u piter 

105°22.3 

17:41 

8 

111°02.4 

293°03.5 

2°19.8 

303°31.2 

6°29.6 

216° 11.2 

-22°23.6 

185°55.5 

-22°29.8 

Saturn 

74°515 

19:42 

9 

126°04.8 

308° 03.1 

2°18.6 

318°32.2 

6°29.0 

231° 13.5 

-22°23.7 

200°58.0 

-22°29.8 




10 

141°07.3 

323°02.7 

2°17.3 

333°33.2 

6°28.3 

246° 15.7 

-22°23.7 

216°00.5 

-22°29.8 

2019/9/1 

SHA 

Mer.pass 

11 

156°09.8 

338°02.4 

2°16.0 

348° 34.2 

6°27.7 

261° 17.9 

-22°23.7 

231°03.0 

-22°29.8 

Venus 

183°31.9 

12:27 

12 

171°12.2 

353°02.0 

2°14.8 

3°35.2 

6°27.1 

276°20.1 

-22°23.8 

246°05.5 

-22°29.8 

Mars 

193°16.2 

11:47 

13 

186° 14.7 

8°01.6 

2°13.5 

18°36.2 

6°26.4 

291°22.3 

-22°23.8 

261°08.0 

-22°29.8 

Jupiter 

105°16.7 

17:37 

14 

201°17.1 

23°01.3 

2°12.2 

33°37.1 

6°25.8 

306° 24.5 

-22°23.8 

276° 10.5 

-22°29.8 

Saturn 

74°52.3 

19:38 

15 

216°19.6 

38°00.9 

2°11.0 

48°38.1 

6°25.2 

321°26.7 

-22°23.9 

291°13.0 

-22°29.8 

2019/9/1 

SHA 

Mer.pass 

16 

231°22.1 

53°00.5 

2°09.7 

63°39.1 

6°24.6 

336° 28.9 

-22°23.9 

306° 15.5 

-22°29.9 

Venus 

182°23.8 

12:28 

17 

246°24.5 

68°00.1 

2°08.4 

78°40.1 

6°23.9 

351°31.2 

-22°23.9 

321°17.9 

-22°29.9 

Mars 

192°40.7 

11:46 

18 

261°27.0 

82°59.8 

2°07.2 

93°41.1 

6°23.3 

6°33.4 

-22°24.0 

336°20.4 

-22°29.9 

Jupiter 

105°10.9 

17:34 

19 

276°29.5 

97°59.4 

2°05.9 

108°42.1 

6°22.7 

21°35.6 

-22°24.0 

351°22.9 

-22°29.9 

Saturn 

74°53.0 

19:34 

20 

291°31.9 

112°59.0 

2°04.7 

123°43.1 

6°22.0 

36°37.8 

-22°24.0 

6°25.4 

-22°29.9 

1 Horizontal naralax 


21 

306° 34.4 

127°58.7 

2°03.4 

138°44.1 

6°21.4 

51°40.0 

-22°24.0 

21°27.9 

-22°29.9 


r 

Venus; 

0.1 

22 

321°36.9 

142°58.3 

2°02.1 

153°45.0 

6°20.8 

66°42.2 

-22° 24.1 

36°30.4 

-22°29.9 


Mars: 

0.1 

23 

336°39.3 

157°57.9 

2°00.9 

168°46.0 

6°20.2 

81°44.4 

-22° 24.1 

51°32.9 

-22°29.9 




Mer.| 

aass.:0:37: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 
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2019 September 10 to Sep. 12 


GHA 

180 u 41.3 

195°41.6 

210°41.8 

225°42.0 

240°42.2 

255°42.4 

270°42.7 

285°42.9 

300°43.1 

315°43.3 

330°43.5 

345°43.8 

0°44.0 

15°44.2 

30°44.4 

45°44.6 

60°44.9 

75°45.1 

90°45.3 

105°45.5 

120°45.7 

135°45.9 

150°46.2 

165°46.4 

SD.=15.9 


GHA 

180 u 51.9 
195°52.1 
210°52.3 
225°52.6 
240°52.8 
255°53.0 
270°53.2 
285°53.5 
300°53.7 
315°53.9 
330°54.1 
345° 54.3 
0°54.6 
15°54.8 
30°55.0 
45°55.2 
60°55.4 
75°55.7 
90°55.9 
105°56.1 
120°56.3 
135°56.6 
150°56.8 
165°57.0 
SD.=15.9 


GHA 

44° 53.2 
59°23.7 
73°54.2 
88°24.8 
102°55.4 
117° 26.1 
131°56.8 
146°27.6 
160°58.4 
175°29.3 
190°00.2 
204°31.2 
219°02.2 
233°33.3 
248° 04.4 
262°35.5 
277°06.7 
291°38.0 
306°09.3 
320° 40.7 
335°12.1 
349°43.5 
4° 15.0 
18°46.5 


Dec 

- 21 ° 11.0 
-21°06.8 
-21°02.5 
-20°58.1 
-20°53.7 
-20°49.1 
-20°44.4 
-20°39.7 
-20°34.8 
-20°29.8 
-20° 24.8 
-20° 19.6 
-20° 14.4 
-20°09.1 
-20°03.7 
-19°58.2 
-19°52.6 
-19°46.9 
-19°41.1 
-19°35.2 
-19°29.3 
-19°23.3 
-19°17.1 
-19°10.9 
S.D =14.9 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180°46.6 

4°45.0 

33° 18.1 

12.6 

-19°04.6 

6.3 

54.3 

1 

195°46.8 

4°44.1 

47° 49.8 

12.7 

-18°58.3 

6.4 

54.3 

2 

210°47.0 

4°43.1 

62°21.5 

12.7 

-18°51.8 

6.5 

54.2 

3 

225°47.3 

4°42.2 

76°53.2 

12.8 

-18°45.3 

6.6 

54.2 

4 

240°47.5 

4°41.2 

91°25.0 

12.8 

-18°38.7 

6.7 

54.2 

5 

255°47.7 

4°40.3 

105°56.8 

12.9 

-18°32.0 

6.7 

54.2 

6 

270°47.9 

4°39.3 

120°28.7 

12.9 

-18°25.2 

6.8 

54.2 

7 

285°48.1 

4°38.4 

135°00.7 

13.0 

-18°18.3 

6.9 

54.2 

8 

300°48.4 

4°37.4 

149°32.6 

13.0 

-18°11.4 

7.0 

54.2 

9 

315°48.6 

4°36.5 

164° 04.7 

13.1 

-18°04.3 

7.1 

54.2 

10 

330°48.8 

4°35.5 

178°36.8 

13.1 

-17°57.2 

7.1 

54.2 

11 

345°49.0 

4°34.6 

193°08.9 

13.2 

-17°50.1 

7.2 

54.2 

12 

0°49.3 

4°33.6 

207°41.1 

13.2 

-17°42.8 

7.3 

54.2 

13 

15°49.5 

4°32.7 

222° 13.3 

13.3 

-17°35.5 

7.4 

54.1 

14 

30°49.7 

4°31.7 

236°45.6 

13.3 

-17°28.1 

7.4 

54.1 

15 

45°49.9 

4°30.8 

251°17.9 

13.3 

-17° 20.6 

7.5 

54.1 

16 

60°50.1 

4°29.8 

265°50.3 

13.4 

-17° 13.1 

7.6 

54.1 

17 

75°50.4 

4°28.9 

280°22.7 

13.4 

-17° 05.4 

7.7 

54.1 

18 

90°50.6 

4°27.9 

294° 55.1 

13.5 

-16°57.7 

7.7 

54.1 

19 

105°50.8 

4°27.0 

309° 27.7 

13.5 

-16°50.0 

7.8 

54.1 

20 

120°51.0 

4°26.0 

324° 00.2 

13.6 

-16°42.1 

7.9 

54.1 

21 

135°51.2 

4°25.1 

338°32.8 

13.6 

-16°34.2 

7.9 

54.1 

22 

150°51.5 

4°24.1 

353°05.5 

13.7 

-16°26.2 

8.0 

54.1 

23 

165°51.7 

4°23.2 

7° 38.2 

13.7 

-16°18.2 

8.1 

54.1 


SD. —15.9 

d—-0.9 

S.D. = 14.8 


Dec 

GHA 

V 

Dec 

d 

HP 

4 U 22.2 

22 u 10.9 

13.8 

-16°10.1 

8.2 

54.1 

4°21.2 

36°43.7 

13.8 

-16°01.9 

8.2 

54.1 

4°20.3 

51° 16.5 

13.9 

-15°53.6 

8.3 

54.1 

4°19.3 

65°49.4 

13.9 

-15°45.3 

8.4 

54.1 

4° 18.4 

80°22.4 

13.9 

-15°36.9 

8.4 

54.0 

4° 17.4 

94° 55.3 

14.0 

-15°28.5 

8.5 

54.0 

4°16.5 

109°28.3 

14.0 

-15°20.0 

8.5 

54.0 

4°15.5 

124°01.4 

14.1 

-15°11.4 

8.6 

54.0 

4° 14.6 

138°34.5 

14.1 

-15°02.7 

8.7 

54.0 

4°13.6 

153°07.6 

14.2 

-14°54.0 

8.7 

54.0 

4° 12.7 

167°40.8 

14.2 

-14°45.3 

8.8 

54.0 

4° 11.7 

182° 14.1 

14.3 

-14°36.5 

8.9 

54.0 

4° 10.8 

196°47.3 

14.3 

-14°27.6 

8.9 

54.0 

4°09.8 

211°20.7 

14.3 

-14° 18.6 

9.0 

54.0 

4°08.9 

225°54.0 

14.4 

-14°09.6 

9.0 

54.0 

4°07.9 

240° 27.4 

14.4 

-14°00.6 

9.1 

54.0 

4°07.0 

255°00.9 

14.5 

-13°51.4 

9.1 

54.0 

4°06.0 

269° 34.3 

14.5 

-13°42.3 

9.2 

54.0 

4°05.1 

284°07.9 

14.5 

-13°33.0 

9.3 

54.0 

4°04.1 

298°41.4 

14.6 

-13°23.8 

9.3 

54.0 

4°03.1 

313°15.0 

14.6 

-13°14.4 

9.4 

54.0 

4°02.2 

327°48.7 

14.7 

-13°05.0 

9.4 

54.0 

4°01.2 

342°22.3 

14.7 

-12°55.6 

9.5 

54.0 

4°00.3 

356° 56.1 

14.7 

-12°46.1 

9.5 

54.0 

d=-1.0 

S.D. = 14.8 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

01:23 

03:32 

04:47 

19:03 

20:18 

22:19 

70 

02:10 

03:48 

04:55 

18:56 

20:02 

21:37 

68 

02:39 

04:01 

05:01 

18:50 

19:49 

21:10 

66 

02:60 

04:12 

05:06 

18:45 

19:39 

20:50 

64 

03:16 

04:21 

05:11 

18:41 

19:30 

20:34 

62 

03:30 

04:28 

05:14 

18:38 

19:23 

20:21 

60 

03:41 

04:35 

05:18 

18:34 

19:17 

20:10 

58 

03:50 

04:40 

05:20 

18:32 

19:12 

20:01 

56 

03:58 

04:45 

05:23 

18:29 

19:07 

19:53 

54 

04:05 

04:49 

05:25 

18:27 

19:03 

19:47 

52 

04:11 

04:53 

05:27 

18:25 

18:59 

19:41 

50 

04:17 

04:56 

05:29 

18:23 

18:56 

19:35 

45 

04:28 

05:04 

05:33 

18:19 

18:49 

19:24 

40 

04:37 

05:09 

05:37 

18:16 

18:43 

19:15 

35 

04:44 

05:14 

05:40 

18:13 

18:39 

19:09 

30 

04:50 

05:18 

05:42 

18:11 

18:35 

19:03 

20 

04:59 

05:24 

05:46 

18:07 

18:29 

18:55 

10 

05:05 

05:29 

05:50 

18:03 

18:24 

18:49 

0 

05:09 

05:33 

05:53 

17:60 

18:21 

18:45 

-10 

05:11 

05:36 

05:57 

17:57 

18:18 

18:42 

-20 

05:12 

05:38 

06:00 

17:54 

18:16 

18:41 

-30 

05:12 

05:40 

06:04 

17:50 

18:14 

18:42 

-35 

05:11 

05:41 

06:06 

17:48 

18:13 

18:43 

-40 

05:10 

05:41 

06:08 

17:46 

18:13 

18:44 

-45 

05:08 

05:42 

06:11 

17:43 

18:13 

18:47 

-50 

05:04 

05:42 

06:14 

17:40 

18:13 

18:50 

-52 

05:03 

05:42 

06:15 

17:39 

18:13 

18:52 

-54 

05:01 

05:42 

06:17 

17:38 

18:13 

18:54 

-56 

04:58 

05:42 

06:19 

17:36 

18:13 

18:56 

-58 

04:56 

05:41 

06:20 

17:34 

18:13 

18:59 

-60 

04:53 

05:41 

06:22 

17:32 

18:14 

19:02 




Moonrise 



Moonset 


Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

72 


20:54 

20:14 



00:18 

70 

20:47 

20:08 

19:50 

22:48 


01:03 

68 

19:46 

19:37 

19:31 

23:49 


01:33 

66 

19:11 

19:15 

19:16 


00:23 

01:54 

64 

18:46 

18:57 

19:03 


00:48 

02:12 

62 

18:26 

18:42 

18:52 


01:07 

02:26 

60 

18:10 

18:29 

18:43 

00:11 

01:23 

02:38 

58 

17:56 

18:18 

18:35 

00:27 

01:36 

02:48 

56 

17:44 

18:09 

18:28 

00:41 

01:47 

02:57 

54 

17:34 

18:00 

18:22 

00:53 

01:58 

03:05 

52 

17:24 

17:53 

18:16 

01:03 

02:06 

03:12 

50 

17:16 

17:46 

18:11 

01:13 

02:14 

03:18 

45 

16:58 

17:31 

17:60 

01:32 

02:31 

03:32 

40 

16:44 

17:19 

17:50 

01:48 

02:45 

03:43 

35 

16:32 

17:09 

17:42 

02:01 

02:57 

03:53 

30 

16:21 

16:60 

17:35 

02:13 

03:07 

04:01 

20 

16:02 

16:44 

17:23 

02:33 

03:24 

04:15 

10 

15:46 

16:30 

17:12 

02:50 

03:40 

04:28 

0 

15:31 

16:18 

17:02 

03:06 

03:54 

04:39 

-10 

15:16 

16:05 

16:52 

03:22 

04:08 

04:51 

-20 

14:60 

15:51 

16:41 

03:39 

04:23 

05:03 

-30 

14:41 

15:35 

16:29 

03:59 

04:40 

05:17 

-35 

14:30 

15:26 

16:21 

04:10 

04:50 

05:25 

-40 

14:18 

15:15 

16:13 

04:23 

05:01 

05:34 

-45 

14:03 

15:03 

16:03 

04:38 

05:14 

05:45 

-50 

13:45 

14:47 

15:52 

04:57 

05:30 

05:58 

-52 

13:36 

14:40 

15:46 

05:06 

05:38 

06:04 

-54 

13:26 

14:32 

15:40 

05:16 

05:46 

06:10 

-56 

13:15 

14:24 

15:34 

05:27 

05:56 

06:18 

-58 

13:03 

14:13 

15:26 

05:40 

06:06 

06:26 

-60 

12:48 

14:02 

15:17 

05:55 

06:18 

06:35 




Sun 



Moon 


Day 

d 

O" 

LU 

of Time 

Mer. 

Mer.Pass. 

Age 


00 h 

12 h 

Pass 

Upper 

Lower 


10 

02:45 

02:56 

11:57 

21:42 

09:18 

11(88%) 

11 

03:06 

03:17 

11:56 

22:28 

10:05 

12(94%) 

12 

03:28 

03:38 

11:56 

23:12 

10:50 

13(97%) 



Saturn 


Stars 


September 13, 14 ,15 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

351°41.8 

172°57.5 

1°59.6 

183°47.0 

6° 19.5 

96°46.6 

-22°24.1 

66°35.4 

-22°29.9 

Alpheratz 

357°38.7 

29° 12.0 

1 

6°44.3 

187°57.2 

1°58.3 

198°48.0 

6° 18.9 

111°48.9 

-22°24.2 

81°37.8 

-22°29.9 

Ankaa 

353°11.0 

-42°11.9 

2 

21°46.7 

202°56.8 

1°57.1 

213°49.0 

6° 18.3 

126°51.1 

-22°24.2 

96°40.3 

-22°29.9 

Schedar 

349°35.1 

56°38.6 

3 

36°49.2 

217°56.4 

1°55.8 

228°50.0 

6° 17.6 

141°53.3 

-22°24.2 

111°42.8 

-22°29.9 

Diphda 

348°51.2 

-17°52.7 

4 

51°51.6 

232°56.1 

1°54.5 

243°51.0 

6°17.0 

156°55.5 

-22°24.3 

126°45.3 

-22°29.9 

Achernar 

335°23.1 

-57°08.1 

5 

66° 54.1 

247°55.7 

1°53.3 

258°52.0 

6° 16.4 

171°57.7 

-22°24.3 

141°47.8 

-22°29.9 

Hamal 

327°55.7 

23°33.2 

6 

81°56.6 

262°55.3 

1°52.0 

273°52.9 

6°15.8 

186°59.9 

-22°24.3 

156°50.3 

-22°29.9 

Polaris 

315°38.6 

89°20.5 

7 

96°59.0 

277°55.0 

1°50.7 

288°53.9 

6°15.1 

202°02.1 

-22°24.4 

171°52.8 

-22°30.0 

Akamar 

315°14.8 

-40° 13.4 

8 

112°01.5 

292°54.6 

1°49.5 

303°54.9 

6° 14.5 

217°04.3 

-22°24.4 

186°55.2 

-22°30.0 

Menkar 

314° 10.4 

4°10.0 

9 

127°04.0 

307°54.2 

1°48.2 

318°55.9 

6°13.9 

232°06.5 

-22°24.4 

201°57.7 

-22°30.0 

Mirfak 

308°34.0 

49°55.6 

10 

142°06.4 

322°53.8 

1°46.9 

333°56.9 

6° 13.2 

247°08.7 

-22°24.5 

217°00.2 

-22°30.0 

Aldebaran 

290°44.4 

16°32.8 

11 

157°08.9 

337°53.5 

1°45.7 

348°57.9 

6°12.6 

262° 10.9 

-22°24.5 

232°02.7 

-22°30.0 

Rigel 

281°07.9 

-8° 10.7 

12 

172° 11.4 

352°53.1 

1°44.4 

3°58.9 

6°12.0 

277° 13.1 

-22°24.5 

247°05.2 

-22°30.0 

Capella 

280°28.1 

46°00.8 

13 

187° 13.8 

7°52.7 

1°43.1 

18°59.9 

6° 11.4 

292° 15.4 

-22°24.6 

262°07.7 

-22°30.0 

Bellatrix 

278°27.4 

6°22.0 

14 

202° 16.3 

22°52.4 

1°41.9 

34° 00.8 

6° 10.7 

307° 17.6 

-22°24.6 

277° 10.2 

-22°30.0 

Elnath 

278°07.2 

28°37.3 

15 

217°18.7 

37°52.0 

1°40.6 

49°01.8 

6° 10.1 

322° 19.8 

-22°24.6 

292° 12.6 

-22°30.0 

Alnilam 

275°42.1 

-1°11.3 

16 

232°21.2 

52°51.6 

1°39.3 

64°02.8 

6°09.5 

337°22.0 

-22°24.6 

307° 15.1 

-22°30.0 

Betelgeuse 

270°56.7 

7°24.6 

17 

247°23.7 

67°51.3 

1°38.0 

79°03.8 

6°08.8 

352°24.2 

-22°24.7 

322° 17.6 

-22°30.0 

Canopus 

263°54.4 

-52°42.1 

18 

262°26.1 

82°50.9 

1°36.8 

94°04.8 

6°08.2 

7°26.4 

-22°24.7 

337°20.1 

-22°30.0 

Sirius 

258°30.0 

-16°44.3 

19 

277°28.6 

97°50.5 

1°35.5 

109°05.8 

6°07.6 

22°28.6 

-22°24.7 

352°22.6 

-22°30.0 

Adara 

255°09.3 

-28°59.7 

20 

292°31.1 

112°50.1 

1°34.2 

124°06.8 

6°06.9 

37°30.8 

-22°24.8 

7°25.1 

-22°30.0 

Procyon 

244°55.4 

5°10.7 

21 

307°33.5 

127°49.8 

1°33.0 

139°07.8 

6°06.3 

52°33.0 

-22°24.8 

22°27.5 

-22°30.0 

Pollux 

243°22.6 

27°58.7 

22 

322°36.0 

142°49.4 

1°31.7 

154°08.7 

6°05.7 

67°35.2 

-22°24.8 

37°30.0 

-22°30.0 

Avior 

234° 16.8 

-59° 34.1 

23 

337°38.5 

157°49.0 

1°30.4 

169°09.7 

6°05.1 

82°37.4 

-22°24.9 

52°32.5 

-22°30.1 

Suhail 

222°49.7 

-43°30.5 

Mer. 

pass.:0:33: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°39.7 

-69°47.6 


Alphard 

217°52.2 

-8°44.5 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











n i iKKo 

1 QQ°47 1 

C1 0 90O 

0 

352 u 40.9 

172 u 48.7 

l u 29.2 

184 u 10.7 

6 U 04.4 

97 u 39.6 

-22 u 24.9 

67 u 35.0 

-22 u 30.1 

uuDne 

i onO on c. 

Ol jo.o 

1 A OAO A 

1 

7°43.4 

187°48.3 

1°27.9 

199°11.7 

6°03.8 

112°41.8 

-22°24.9 

82°37.5 

-22°30.1 

Denebola 

182 2y.6 

14 28.0 

2 

22°45.9 

202°47.9 

1°26.6 

214° 12.7 

6°03.2 

127°44.0 

-22°25.0 

97°40.0 

-22°30.1 

Gienah 

175°48.2 

i "70 One o 

-17°38.9 

3 

37°48.3 

217°47.6 

1°25.4 

229° 13.7 

6°02.5 

142°46.2 

-22°25.0 

112°42.4 

-22°30.1 

Acrux 

1/3 05.3 

-63° 12.4 

4 

52°50.8 

232°47.2 

1°24.1 

244° 14.7 

6°01.9 

157°48.4 

-22°25.0 

127°44.9 

-22°30.1 

Gacrux 

171°56.7 

-57° 13.3 

5 

67°53.2 

247°46.8 

1°22.8 

259° 15.7 

6°01.3 

172°50.6 

-22°25.1 

142°47.4 

-22°30.1 

Alioth 

166° 17.4 

55°51.5 

6 

82°55.7 

262°46.5 

1°21.6 

274° 16.7 

6°00.6 

187°52.8 

-22°25.1 

157°49.9 

-22°30.1 

Spica 

158°27.0 

1 rnOrr a 

-11°15.6 

a noi a o 

7 

97°58.2 

277° 46.1 

1°20.3 

289° 17.6 

6°00.0 

202°55.0 

-22°25.1 

172°52.4 

-22°30.1 

Alcaid 

152 55.9 

40 13.3 

8 

113°00.6 

292°45.7 

1°19.0 

304° 18.6 

5°59.4 

217°57.2 

-22°25.2 

187°54.9 

-22°30.1 

Hadar 

148°42.3 

i a o O no n 

-60°28.0 
ncO A“7 A 

9 

128°03.1 

307°45.4 

1°17.7 

319°19.6 

5°58.7 

232°59.4 

-22°25.2 

202°57.3 

-22°30.1 

Menkent 

148 02.9 

-36 27.9 

10 

143°05.6 

322°45.0 

1°16.5 

334°20.6 

5°58.1 

248°01.6 

-22°25.2 

217°59.8 

-22°30.1 

Arcturus 

145 51.9 

19°05.4 

11 

158°08.0 

337°44.6 

1°15.2 

349°21.6 

5°57.5 

263°03.8 

-22°25.2 

233°02.3 

-22°30.1 

Rigil Kent. 

139°46.4 

-60°55.0 

12 

173° 10.5 

352°44.3 

1°13.9 

4°22.6 

5°56.9 

278°06.0 

-22°25.3 

248° 04.8 

-22°30.1 

Zubenelg. 

137°00.9 

-16°07.2 

13 

188° 13.0 

7°43.9 

1°12.7 

19°23.6 

5°56.2 

293°08.2 

-22°25.3 

263°07.3 

-22°30.1 

Kochab 

137°20.8 

1 ncO a “7 

74°04.9 

A^ O A A A 

14 

203° 15.4 

22°43.5 

1° 11.4 

34°24.6 

5°55.6 

308° 10.4 

-22°25.3 

278°09.7 

-22°30.1 

Alphecca 

126 07.6 

i i no m i 

26 39.3 

acOao a 

15 

218°17.9 

37°43.1 

1°10.1 

49°25.6 

5°55.0 

323° 12.6 

-22°25.4 

293° 12.2 

-22°30.1 

Antares 

112 21.1 

-26 28.4 

16 

233°20.3 

52°42.8 

1°08.9 

64°26.5 

5°54.3 

338° 14.8 

-22°25.4 

308° 14.7 

-22°30.2 

Atria 

107°19.1 

i nno a"7 ~r 

-69°03.8 

1 C O A A O 

17 

248°22.8 

67°42.4 

1°07.6 

79°27.5 

5°53.7 

353° 17.0 

-22°25.4 

323° 17.2 

-22°30.2 

Sa bi k 

102 \J(.( 

-15 44.8 

07 O A“7 A 

18 

263°25.3 

82°42.0 

1°06.3 

94°28.5 

5°53.1 

8°19.2 

-22°25.5 

338° 19.7 

-22°30.2 

Shaula 

96°16.1 

O A A IT 

-37 07.0 

1 a O on 1 

19 

278°27.7 

97°41.7 

1°05.0 

109°29.5 

5°52.4 

23°21.4 

-22°25.5 

353°22.1 

-22°30.2 

Rasalhague 

96 02.5 

nnO a a i 

12 33.1 

20 

293°30.2 

112°41.3 

1°03.8 

124°30.5 

5°51.8 

38°23.6 

-22°25.5 

8°24.6 

-22°30.2 

Eta min 

yO 44.1 

51°29.6 

21 

308°32.7 

127°40.9 

1°02.5 

139°31.5 

5°51.2 

53°25.8 

-22°25.6 

23°27.1 

-22°30.2 

Kaus Aust. 

83°38.0 

onOoc a 

-34°22.4 

ooo AO A 

22 

323°35.1 

142°40.6 

1°01.2 

154°32.5 

5°50.5 

68°28.0 

-22°25.6 

38°29.6 

-22°30.2 

Vega 

80 36.0 

38 48.4 

23 

338°37.6 

157°40.2 

0°60.0 

169°33.5 

5°49.9 

83°30.2 

-22°25.6 

53°32.0 

-22°30.2 

Nunki 

Altair 

75°52.9 

62°04.0 

-26° 16.2 
8°55.4 

Mer. 

pass.:0:29: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 

Peacock 

53°12.1 

-56°40.4 





















Deneb 

49°28.3 

45°21.3 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

353 u 40.1 

172 u 39.8 

0°58.7 

184°34.5 

5 U 49.3 

98°32.4 

-22 u 25.7 

68 u 34.5 

-22 u 30.2 

Alnair 

27°37.9 

-46°51.9 

1 

8°42.5 

187°39.5 

0°57.4 

199°35.4 

5°48.6 

113°34.6 

-22°25.7 

83°37.0 

-22°30.2 

Fomalhaut 

15°19.0 

-29°31.0 

2 

23°45.0 

202°39.1 

0°56.1 

214°36.4 

5°48.0 

128°36.8 

-22°25.7 

98°39.5 

-22°30.2 

Scheat 

13°48.9 

28°11.4 

3 

38°47.5 

217°38.7 

0°54.9 

229°37.4 

5°47.4 

143°39.0 

-22°25.8 

113°42.0 

-22°30.2 

Markab 

13°33.8 

15°18.7 

4 

53°49.9 

232°38.4 

0°53.6 

244°38.4 

5°46.7 

158°41.2 

-22°25.8 

128°44.4 

-22°30.2 

2019/9/1 

SHA 

Mer.pass 

5 

68°52.4 

247°38.0 

0°52.3 

259°39.4 

5°46.1 

173°43.4 

-22°25.8 

143°46.9 

-22°30.2 


181°15.8 

12:28 

6 

83°54.8 

262°37.6 

0°51.1 

274°40.4 

5°45.5 

188°45.6 

-22°25.9 

158°49.4 

-22°30.2 

Mars 

192°05.2 

11:44 

7 

98°57.3 

277°37.3 

0°49.8 

289°41.4 

5°44.8 

203°47.8 

-22°25.9 

173°51.9 

-22°30.2 

J u piter 

105°04.9 

17:30 

8 

113°59.8 

292°36.9 

0°48.5 

304°42.4 

5°44.2 

218°50.0 

-22°25.9 

188°54.3 

-22°30.2 

Saturn 

74 °53 6 

19:30 

9 

129°02.2 

307°36.5 

0°47.2 

319°43.4 

5°43 6 

233°52.2 

-22°26.0 

203°56.8 

-22°30.2 




10 

144°04.7 

322°36.2 

0°46.0 

334°44.3 

5°42.9 

248° 54.4 

-22°26.0 

218°59.3 

-22°30.3 

2019/9/1 

SHA 

Mer.pass 

11 

159°07.2 

337°35.8 

0°44.7 

349°45.3 

5°42.3 

263°56.6 

-22°26.0 

234°01.8 

-22°30.3 

Venus 

180°07.7 

12:29 

12 

174°09.6 

352°35.4 

0°43.4 

4°46.3 

5°41.7 

278°58.7 

-22°26.1 

249° 04.3 

-22°30.3 

Mars 

191°29.8 

11:43 

13 

189°12.1 

7°35.1 

0°42.2 

19°47.3 

5°41.0 

294°00.9 

-22°26.1 

264°06.7 

-22°30.3 

Jupiter 

104°58.7 

17:27 

14 

204° 14.6 

22°34.7 

0°40.9 

34°48.3 

5°40.4 

309°03.1 

-22°26.1 

279°09.2 

-22°30.3 

Saturn 

74° 54.1 

19:26 

15 

219°17.0 

37°34.3 

0°39.6 

49°49.3 

5°39.8 

324°05.3 

-22°26.1 

294° 11.7 

-22°30.3 

2019/9/1 

SHA 

Mer.pass 

16 

234° 19.5 

52°34.0 

0°38.3 

64°50.3 

5°39.2 

339°07.5 

-22°26.2 

309° 14.2 

-22°30.3 

Venus 

178°59.8 

12:30 

17 

249°21.9 

67°33.6 

0°37.1 

79°51.3 

5°38.5 

354°09.7 

-22°26.2 

324° 16.6 

-22°30.3 

Mars 

190°54.4 

11:41 

18 

264° 24.4 

82°33.2 

0°35.8 

94°52.3 

5°37.9 

9°11.9 

-22°26.2 

339° 19.1 

-22°30.3 

Jupiter 

104°52.3 

17:23 

19 

279°26.9 

97°32.9 

0°34.5 

109°53.3 

5°37.3 

24° 14.1 

-22°26.3 

354°21.6 

-22°30.3 

Saturn 

74° 54.5 

19:22 

20 

294°29.3 

112°32.5 

0°33.2 

124°54.2 

5°36.6 

39°16.3 

-22°26.3 

9°24.1 

-22°30.3 

1 Horizontal oaralax 


21 

309°31.8 

127°32.1 

0°32.0 

139°55.2 

5°36.0 

54°18.5 

-22°26.3 

24°26.5 

-22°30.3 


r 

Venus; 

0.1 

22 

324°34.3 

142°31.8 

0°30.7 

154°56.2 

5°35.4 

69°20.7 

-22°26.4 

39°29.0 

-22°30.3 


Mars: 

0.1 

23 

339°36.7 

157°31.4 

0°29.4 

169°57.2 

5°34.7 

84°22.9 

-22°26.4 

54°31.5 

-22°30.3 




Mer. 

pass.:0:25: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 
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2019 September 13 to Sep. 15 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight I 

0 

180“57.2 

3°59.3 

ll u 29.8 

14.8 

-12 u 36.5 

9.6 

54.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°57.4 

3°58.4 

26°03.6 

14.8 

-12°26.9 

9.6 

54.0 

72 

01:56 

03:48 

05:01 

18:47 

19:60 

21:48 

2 

210°57.7 

3°57.4 

40°37.4 

14.8 

-12°17.3 

9.7 

54.0 

70 

02:31 

04:02 

05:07 

18:42 

19:46 

21:15 

3 

225°57.9 

3°56.5 

55°11.3 

14.9 

-12°07.6 

9.7 

54.0 

68 

02:55 

04:13 

05:12 

18:37 

19:35 

20:52 

4 

240° 58.1 

3°55.5 

69°45.2 

14.9 

-11°57.8 

9.8 

54.0 

66 

03:13 

04:22 

05:16 

18:34 

19:27 

20:35 

5 

255°58.3 

3°54.6 

84° 19.1 

15.0 

-11°48.0 

9.8 

54.0 

64 

03:28 

04:30 

05:19 

18:30 

19:19 

20:21 

6 

270°58.6 

3°53.6 

98°53.1 

15.0 

-11°38.2 

9.9 

54.0 

62 

03:39 

04:36 

05:22 

18:28 

19:13 

20:09 

7 

285°58.8 

3°52.6 

113°27.1 

15.0 

-11°28.3 

9.9 

54.0 

60 

03:49 

04:42 

05:25 

18:25 

19:08 

19:60 

8 

300°59.0 

3°51.7 

128°01.1 

15.1 

-11°18.4 

10.0 

54.0 

58 

03:58 

04:47 

05:27 

18:23 

19:03 

19:52 

9 

315°59.2 

3°50.7 

142°35.2 

15.1 

-11°08.4 

10.0 

54.0 

56 

04:05 

04:51 

05:29 

18:21 

18:59 

19:44 

10 

330°59.5 

3° 49.8 

157°09.3 

15.1 

-10°58.3 

10.1 

54.0 

54 

04:11 

04:55 

05:31 

18:20 

18:55 

19:38 

11 

345°59.7 

3° 48.8 

171°43.4 

15.2 

-10°48.3 

10.1 

54.0 

52 

04:17 

04:58 

05:32 

18:18 

18:52 

19:33 

12 

0°59.9 

3° 47.9 

186° 17.6 

15.2 

-10°38.2 

10.1 

54.0 

50 

04:22 

05:01 

05:34 

18:17 

18:49 

19:28 

13 

16°00.1 

3° 46.9 

200°51.8 

15.2 

-10°28.0 

10.2 

54.0 

45 

04:32 

05:07 

05:37 

18:14 

18:43 

19:18 

14 

31°00.3 

3° 46.0 

215°26.0 

15.2 

-10°17.8 

10.2 

54.0 

40 

04:40 

05:12 

05:40 

18:11 

18:38 

19:10 

15 

46°00.6 

3° 45.0 

230°00.3 

15.3 

-10°07.6 

10.3 

54.0 

35 

04:47 

05:16 

05:42 

18:09 

18:34 

19:04 

16 

61°00.8 

3° 44.0 

244° 34.6 

15.3 

-9°57.3 

10.3 

54.0 

30 

04:52 

05:20 

05:44 

18:07 

18:31 

18:59 

17 

76°01.0 

3° 43.1 

259°08.9 

15.3 

-9°47.0 

10.3 

54.0 

20 

04:59 

05:25 

05:47 

18:04 

18:26 

18:52 

18 

91°01.2 

3° 42.1 

273°43.2 

15.4 

-9°36.6 

10.4 

54.0 

10 

05:04 

05:29 

05:50 

18:01 

18:22 

18:47 

19 

106°01.5 

3° 41.2 

288° 17.6 

15.4 

-9°26.2 

10.4 

54.0 

0 

05:08 

05:32 

05:52 

17:59 

18:20 

18:44 

20 

121°01.7 

3° 40.2 

302°52.0 

15.4 

-9° 15.7 

10.5 

54.0 

-10 

05:09 

05:34 

05:55 

17:57 

18:18 

18:42 

21 

136°01.9 

3° 39.3 

317°26.4 

15.4 

-9°05.3 

10.5 

54.0 

-20 

05:10 

05:35 

05:57 

17:54 

18:16 

18:42 

22 

151°02.1 

3°38.3 

332°00.9 

15.5 

-8°54.8 

10.5 

54.0 

-30 

05:08 

05:36 

06:00 

17:52 

18:16 

18:43 

23 

166°02.3 

3°37.3 

346°35.4 

15.5 

-8°44.2 

10.6 

54.0 

-35 

05:07 

05:36 

06:02 

17:50 

18:16 

18:45 


SD.=15.9 

d=-1.0 

S.D.—14.7 

-40 

05:05 

05:36 

06:03 

17:49 

18:16 

18:47 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

05:02 

04:58 

04:56 

04:53 

04:50 

04:47 

04:44 

05:36 

05:35 

05:35 

05:34 

05:34 

05:33 

05:32 

06:05 

06:07 

06:08 

06:09 

06:11 

06:12 

06:13 

17:47 

17:45 

17:44 

17:43 

17:42 

17:41 

17:39 

18:16 

18:17 

18:18 

18:18 

18:19 

18:20 

18:21 

18:50 

18:55 

18:57 

18:59 

19:02 

19:06 

19:09 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

181°02.6 

196°02.8 

211°03.0 

226°03.2 

241°03.5 

3° 36.4 
3°35.4 
3° 34.5 
3°33.5 
3°32.6 

1°09.9 

15°44.4 

30°18.9 

44°53.5 

59°28.1 

15.5 

15.5 

15.6 
15.6 
15.6 

-8°33.6 

-8°23.0 

-8°12.4 

-8°01.7 

-7°51.0 

10.6 

10.6 

10.7 

10.7 

10.7 

54.0 

54.0 

54.0 

54.0 

54.0 









5 

256°03.7 

3°31.6 

74°02.7 

15.6 

-7°40.2 

10.8 

54.0 








6 

271°03.9 

3°30.6 

88°37.4 

15.6 

-7°29.4 

10.8 

54.0 



Moonrise 



Moonset 


7 

286° 04.1 

3°29.7 

103°12.0 

15.7 

-7° 18.6 

10.8 

54.0 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

301°04.4 

3°28.7 

117°46.7 

15.7 

-7°07.8 

10.9 

54.0 

72 

19:50 

19:32 

19:16 

02:30 

04:22 

06:07 

9 

316°04.6 

3°27.8 

132°21.4 

15.7 

~6°56.9 

10.9 

54.0 

70 

19:36 

19:25 

19:15 

02:53 

04:34 

06:12 

10 

331°04.8 

3°26.8 

146° 56.1 

15.7 

-6°46.0 

10.9 

54.0 

68 

19:25 

19:19 

19:14 

03:10 

04:44 

06:15 

11 

346° 05.0 

3°25.8 

161°30.8 

15.7 

-6°35.1 

10.9 

54.0 

66 

19:15 

19:15 

19:14 

03:24 

04:52 

06:18 

12 

1°05.2 

3° 24.9 

176°05.6 

15.8 

-6° 24.1 

11.0 

54.0 

64 

19:07 

19:10 

19:13 

03:36 

04:59 

06:21 

13 

16°05.5 

3°23.9 

190°40.4 

15.8 

-6° 13.1 

11.0 

54.0 

62 

19:00 

19:07 

19:13 

03:45 

05:05 

06:23 

14 

31°05.7 

3°23.0 

205° 15.2 

15.8 

-6°02.1 

11.0 

54.0 

60 

18:54 

19:04 

19:12 

03:54 

05:10 

06:25 

15 

46°05.9 

3°22.0 

219°50.0 

15.8 

-5°51.1 

11.0 

54.0 

58 

18:49 

19:01 

19:12 

04:01 

05:14 

06:27 

16 

61°06.1 

3°21.1 

234°24.8 

15.8 

-5°40.1 

11.1 

54.0 

56 

18:44 

18:58 

19:12 

04:07 

05:18 

06:28 

17 

76°06.4 

3°20.1 

248°59.6 

15.8 

-5°29.0 

11.1 

54.0 

54 

18:40 

18:56 

19:11 

04:13 

05:21 

06:30 

18 

91°06.6 

3° 19.1 

263°34.4 

15.9 

-5°17.9 

11.1 

54.0 

52 

18:36 

18:54 

19:11 

04:18 

05:25 

06:31 

19 

106°06.8 

3° 18.2 

278°09.3 

15.9 

-5°06.8 

11.1 

54.0 

50 

18:33 

18:52 

19:11 

04:23 

05:28 

06:32 

20 

121°07.0 

3° 17.2 

292°44.2 

15.9 

-4°55.6 

11.2 

54.0 

45 

18:25 

18:48 

19:10 

04:33 

05:34 

06:34 

21 

136°07.3 

3° 16.3 

307° 19.0 

15.9 

-4°44.4 

11.2 

54.0 

40 

18:19 

18:45 

19:10 

04:41 

05:39 

06:36 

22 

151°07.5 

3°15.3 

321°53.9 

15.9 

-4°33.3 

11.2 

54.0 

35 

18:13 

18:42 

19:10 

04:48 

05:43 

06:38 

23 

166°07.7 

3° 14.3 

336°28.8 

15.9 

-4°22.0 

11.2 

54.0 

30 

18:08 

18:39 

19:09 

04:54 

05:47 

06:40 


SD.—15.9 

d=-1.0 

S.D.—14.7 

20 

17:60 

18:35 

19:09 

05:05 

05:54 

06:42 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

17:52 

17:45 

17:38 

17:30 

17:22 

17:17 

17:11 

17:04 

16:56 

16:53 

16:49 

16:44 

16:39 

16:33 

18:31 

18:27 

18:23 

18:19 

18:14 

18:12 

18:09 

18:05 

18:01 

17:59 

17:57 

17:54 

17:52 

17:49 

19:08 

19:08 

19:08 

19:07 

19:07 

19:07 

19:06 

19:06 

19:05 

19:05 

19:05 

19:05 

19:05 

19:04 

05:14 

05:23 

05:32 

05:41 

05:51 

05:57 

06:04 

06:12 

06:21 

06:25 

06:30 

06:35 

06:41 

06:48 

05:60 

06:05 

06:11 

06:16 

06:23 

06:27 

06:31 

06:36 

06:42 

06:44 

06:47 

06:50 

06:54 

06:58 

06:45 

06:47 

06:49 

06:51 

06:54 

06:55 

06:57 

06:58 

07:01 

07:02 

07:03 

07:04 

07:05 

07:07 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

181 u 07.9 
196°08.2 
211°08.4 
226°08.6 
241°08.8 
256°09.1 
271°09.3 
286°09.5 
301°09.7 
316°09.9 
331°10.2 
346° 10.4 

3° 13.4 
3° 12.4 
3° 11.5 
3° 10.5 
3°09.5 
3°08.6 
3°07.6 
3°06.7 
3°05.7 
3° 04.7 
3°03.8 
3°02.8 

351 u 03.7 

5°38.7 

20°13.6 

34°48.5 

49°23.5 

63°58.4 

78°33.4 

93°08.3 

107°43.3 

122°18.2 

136°53.2 

151°28.2 

15.9 

15.9 

15.9 

15.9 

15.9 

15.9 

16.0 

16.0 

16.0 

16.0 

16.0 

16.0 

-4 U 10.8 
-3°59.6 
-3°48.3 
-3°37.0 
-3°25.7 
-3° 14.4 
-3°03.1 
-2°51.8 
-2°40.4 
-2°29.0 
-2°17.7 
-2°06.3 

11.2 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.3 

11.4 
11.4 
11.4 
11.4 

54.0 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 








12 

1°10.6 

3° 01.9 

166°03.2 

16.0 

-1°54.9 

11.4 

54.1 








13 

16°10.8 

3°00.9 

180°38.1 

16.0 

-1°43.5 

11.4 

54.1 



Sun 



Moon 


14 

31°11.1 

2°59.9 

195°13.1 

16.0 

-1°32.0 

11.4 

54.1 

Day 

Eqn.ofTime 

Mer. 

Mer. Pass. 

Age 

15 

46°11.3 

2°59.0 

209°48.1 

16.0 

-1°20.6 

11.4 

54.1 


00" 

12 h 

Pass 

Upper 

Lower 


16 

61°11.5 

2°58.0 

224°23.0 

16.0 

-1°09.2 

11.4 

54.2 

13 

03:49 

04:00 

11:56 

23:55 

11:34 

14(99%) 

17 

76°11.7 

2°57.0 

238°58.0 

16.0 

-0°57.7 

11.4 

54.2 

14 

04:10 

04:21 

11:55 

00:36 

12:16 

15(100%) 

18 

91°12.0 

2°56.1 

253°32.9 

16.0 

-0°46.3 

11.5 

54.2 

15 

04:32 

04:42 

11:55 

00:36 

12:57 

16(98%) 

19 

106°12.2 

2°55.1 

268°07.9 

16.0 

-0°34.8 

11.5 

54.2 








20 

121°12.4 

2°54.2 

282°42.8 

15.9 

-0°23.4 

11.5 

54.2 








21 

136°12.6 

2°53.2 

297° 17.8 

15.9 

-0°11.9 

11.5 

54.2 








22 

151°12.9 

2°52.2 

311°52.7 

15.9 

-0°00.4 

11.5 

54.2 








23 

166°13.1 

2°51.3 

326°27.7 

15.9 

0°11.1 

11.5 

54.2 









SD.=15.9 

d=-1.0 

S.D.—14.7 
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Saturn 


Stars 


September 16, 17 ,18 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

354°39.2 

172°31.0 

0°28.2 

184°58.2 

5°34.1 

99°25.0 

-22°26.4 

69° 34.0 

-22°30.3 

Alpheratz 

357°38.7 

29° 12.0 

1 

9°41.7 

187° 30.7 

0°26.9 

199°59.2 

5°33.5 

114°27.2 

-22°26.5 

84°36.4 

-22°30.3 

Ankaa 

353°11.0 

-42°11.9 

2 

24° 44.1 

202°30.3 

0°25.6 

215°00.2 

5°32.8 

129°29.4 

-22°26.5 

99°38.9 

-22°30.3 

Schedar 

349°35.1 

56°38.6 

3 

39°46.6 

217°29.9 

0°24.3 

230°01.2 

5°32.2 

144°31.6 

-22°26.5 

114°41.4 

-22°30.3 

Diphda 

348°51.2 

-17°52.7 

4 

54°49.1 

232°29.6 

0°23.1 

245°02.2 

5°31.6 

159°33.8 

-22°26.6 

129°43.8 

-22°30.3 

Achernar 

335°23.0 

-57°08.1 

5 

69°51.5 

247°29.2 

0°21.8 

260°03.2 

5°30.9 

174°36.0 

-22°26.6 

144° 46.3 

-22°30.4 

Hamal 

327°55.7 

23°33.2 

6 

84° 54.0 

262°28.8 

0°20.5 

275°04.1 

5°30.3 

189°38.2 

-22°26.6 

159°48.8 

-22°30.4 

Polaris 

315°37.5 

89°20.5 

7 

99°56.4 

277° 28.5 

0°19.2 

290°05.1 

5°29.6 

204°40.4 

-22°26.7 

174°51.3 

-22°30.4 

Akamar 

315°14.8 

-40° 13.4 

8 

114°58.9 

292° 28.1 

0°18.0 

305°06.1 

5°29.0 

219°42.6 

-22°26.7 

189°53.7 

-22°30.4 

Menkar 

314° 10.4 

4°10.0 

9 

130°01.4 

307° 27.7 

0°16.7 

320°07.1 

5°28.4 

234°44.7 

-22°26.7 

204°56.2 

-22°30.4 

Mirfak 

308°34.0 

49°55.6 

10 

145°03.8 

322°27.4 

0°15.4 

335°08.1 

5°27.7 

249°46.9 

-22°26.8 

219°58.7 

-22°30.4 

Aldebaran 

290°44.4 

16°32.8 

11 

160°06.3 

337°27.0 

0°14.1 

350°09.1 

5°27.1 

264°49.1 

-22°26.8 

235°01.2 

-22°30.4 

Rigel 

281°07.9 

-8° 10.7 

12 

175°08.8 

352°26.6 

0°12.9 

5°10.1 

5°26.5 

279°51.3 

-22°26.8 

250°03.6 

-22°30.4 

Capella 

280°28.1 

46°00.9 

13 

190°11.2 

7° 26.3 

0°11.6 

20°11.1 

5°25.8 

294°53.5 

-22°26.9 

265°06.1 

-22°30.4 

Bellatrix 

278°27.4 

6°22.0 

14 

205°13.7 

22°25.9 

0°10.3 

35°12.1 

5°25.2 

309°55.7 

-22°26.9 

280°08.6 

-22°30.4 

Elnath 

278°07.2 

28°37.3 

15 

220°16.2 

37° 25.5 

0°09.1 

50°13.1 

5°24.6 

324°57.9 

-22°26.9 

295° 11.0 

-22°30.4 

Alnilam 

275°42.0 

-1°11.3 

16 

235°18.6 

52°25.2 

0°07.8 

65°14.0 

5°23.9 

340°00.0 

-22°27.0 

310° 13.5 

-22°30.4 

Betelgeuse 

270°56.7 

7°24.6 

17 

250°21.1 

67°24.8 

0°06.5 

80° 15.0 

5°23.3 

355°02.2 

-22°27.0 

325° 16.0 

-22°30.4 

Canopus 

263°54.4 

-52°42.1 

18 

265°23.5 

82° 24.4 

0°05.2 

95°16.0 

5°22.7 

10°04.4 

-22°27.0 

340° 18.5 

-22°30.4 

Sirius 

258°30.0 

-16°44.3 

19 

280°26.0 

97° 24.1 

0°04.0 

110°17.0 

5°22.0 

25°06.6 

-22°27.1 

355°20.9 

-22°30.4 

Adara 

255°09.3 

-28°59.7 

20 

295°28.5 

112°23.7 

0°02.7 

125°18.0 

5°21.4 

40°08.8 

-22°27.1 

10°23.4 

-22°30.4 

Procyon 

244°55.3 

5°10.7 

21 

310°30.9 

127° 23.3 

0°01.4 

140° 19.0 

5°20.8 

55°11.0 

-22°27.1 

25°25.9 

-22°30.4 

Pollux 

243°22.6 

27°58.7 

22 

325°33.4 

142°23.0 

0°00.1 

155°20.0 

5°20.1 

70°13.1 

-22°27.2 

40°28.3 

-22°30.4 

Avior 

234° 16.7 

-59°34.1 

23 

340°35.9 

157° 22.6 

-0°01.1 

170°21.0 

5°19.5 

85° 15.3 

-22°27.2 

55°30.8 

-22°30.4 

Suhail 

222°49.7 

-43°30.5 

Mer.pass.:0:21: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°39.6 

-69°47.6 


Alphard 

217°52.2 

-8°44.5 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











n i iKKo 

1QQ°47 1 

ci°opo 

0 

355 u 38.3 

172 u 22.2 

-0 U 02.4 

185 u 22.0 

5°18.9 

100 u 17.5 

-22 u 27.2 

70 u 33.3 

-22 u 30.4 

uuDne 

±yo / . i 

i onO on c. 

Ol 00.0 

1 A O AO A 

1 

10°40.8 

187°21.9 

-0°03.7 

200°23.0 

5°18.2 

115°19.7 

-22°27.3 

85°35.7 

-22°30.5 

Denebola 

182 2y.6 

14 28.0 

2 

25°43.3 

202°21.5 

-0°05.0 

215°24.0 

5°17.6 

130°21.9 

-22°27.3 

100°38.2 

-22°30.5 

Gienah 

175°48.2 

i "70 One o 

-17°38.8 

3 

40°45.7 

217°21.1 

-0°06.2 

230°24.9 

5°17.0 

145°24.1 

-22°27.3 

115°40.7 

-22°30.5 

Acrux 

1/3 05.3 

-63° 12.4 

4 

55°48.2 

232°20.8 

-0°07.5 

245°25.9 

5°16.3 

160°26.2 

-22°27.4 

130°43.2 

-22°30.5 

Gacrux 

171°56.7 

-57° 13.3 

5 

70°50.7 

247° 20.4 

-0°08.8 

260°26.9 

5°15.7 

175°28.4 

-22°27.4 

145°45.6 

-22°30.5 

Alioth 

166° 17.5 

55°51.5 

6 

85°53.1 

262°20.0 

-0°10.1 

275°27.9 

5°15.1 

190°30.6 

-22° 27.4 

160°48.1 

-22°30.5 

Spica 

158°27.0 

1rnOrr a 

-11°15.6 

a no i o o 

7 

100°55.6 

277° 19.7 

-0°11.3 

290°28.9 

5°14.4 

205°32.8 

-22°27.5 

175°50.6 

-22°30.5 

Alcaid 

152 55.9 

40 13.3 

8 

115°58.0 

292° 19.3 

-0°12.6 

305°29.9 

5°13.8 

220°35.0 

-22°27.5 

190°53.0 

-22°30.5 

Hadar 

148°42.4 

i a o Ono n 

-60°28.0 
ncO A“7 A 

9 

131°00.5 

307° 18.9 

-0°13.9 

320°30.9 

5°13.1 

235°37.1 

-22°27.5 

205°55.5 

-22°30.5 

Menkent 

148 02.9 

-36 27.9 

10 

146°03.0 

322° 18.6 

-0°15.2 

335°31.9 

5°12.5 

250°39.3 

-22°27.6 

220°58.0 

-22°30.5 

Arcturus 

145 51.9 

19°05.4 

11 

161°05.4 

337° 18.2 

-0°16.4 

350°32.9 

5°11.9 

265°41.5 

-22°27.6 

236°00.4 

-22°30.5 

Rigil Kent. 

139°46.4 

-60° 54.9 

12 

176°07.9 

352° 17.8 

-0°17.7 

5°33.9 

5°11.2 

280°43.7 

-22°27.6 

251°02.9 

-22°30.5 

Zubenelg. 

137°00.9 

-16°07.2 

13 

191° 10.4 

7° 17.5 

-0°19.0 

20°34.9 

5°10.6 

295°45.9 

-22°27.7 

266°05.4 

-22°30.5 

Kochab 

137°20.8 

i ncO r\~7 tz 

74° 04.9 

ac O on a 

14 

206° 12.8 

22° 17.1 

-0°20.3 

35°35.8 

5°10.0 

310°48.0 

-22°27.7 

281°07.8 

-22°30.5 

Alphecca 

126 07.6 

i i no oi i 

26 39.3 

acOao a 

15 

221°15.3 

37° 16.7 

-0°21.5 

50°36.8 

5°09.3 

325°50.2 

-22°27.7 

296° 10.3 

-22°30.5 

Antares 

112 21.1 

-26 28.4 

16 

236° 17.8 

52° 16.4 

-0°22.8 

65°37.8 

5°08.7 

340°52.4 

-22°27.8 

311° 12.8 

-22°30.5 

Atria 

107°19.2 

i nno a -7 ~r 

-69°03.8 

1 C O A A O 

17 

251°20.2 

67° 16.0 

-0°24.1 

80°38.8 

5°08.1 

355°54.6 

-22°27.8 

326° 15.2 

-22°30.5 

Sa bi k 

102 \J(.( 

-15 44.8 

070 A“7 A 

18 

266°22.7 

82° 15.6 

-0°25.4 

95°39.8 

5°07.4 

10°56.8 

-22°27.8 

341° 17.7 

-22°30.5 

Shaula 

96°16.1 

r~ O A A IT 

-37 07.0 

iaO on 1 

19 

281°25.2 

97° 15.3 

-0°26.6 

110°40.8 

5°06.8 

25°58.9 

-22°27.9 

356°20.2 

-22°30.5 

Rasalhague 

96 02.5 

nnO a a i 

12 33.1 

20 

296°27.6 

112° 14.9 

-0°27.9 

125°41.8 

5°06.2 

41°01.1 

-22°27.9 

11°22.6 

-22°30.5 

Eta min 

yO 44.1 

51°29.6 

21 

311°30.1 

127° 14.5 

-0°29.2 

140°42.8 

5°05.5 

56°03.3 

-22°27.9 

26°25.1 

-22°30.5 

Kaus Aust. 

83°38.0 

onOoc a 

-34°22.4 

ooo AO A 

22 

326°32.5 

142° 14.2 

-0°30.5 

155°43.8 

5°04.9 

71°05.5 

-22°28.0 

41°27.6 

-22°30.5 

Vega 

80 36.0 

38 48.4 

23 

341°35.0 

157° 13.8 

-0°31.7 

170°44.8 

5°04.2 

86°07.6 

-22°28.0 

56°30.0 

-22°30.6 

Nunki 

Altair 

75°52.9 

62°04.0 

-26° 16.2 
8°55.4 

Mer.pass.:0:17: 

v-0.4 d-1.3 

CO 

CO 

E 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 

Peacock 

53°12.1 

-56°40.4 





















Deneb 

49°28.3 

45°21.3 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.0 

0 

356 u 37.5 

172 u 13.4 

-0°33.0 

185°45.8 

5“03.6 

101 u 09.8 

-22 u 28.0 

71 u 32.5 

-22 u 30.6 

Alnair 

27°37.9 

-46°51.9 

1 

11°39.9 

187° 13.1 

-0°34.3 

200°46.7 

5°03.0 

116°12.0 

-22°28.1 

86°35.0 

-22°30.6 

Fomalhaut 

15°19.0 

-29°31.0 

2 

26°42.4 

202° 12.7 

-0°35.6 

215°47.7 

5°02.3 

131° 14.2 

-22°28.1 

101°37.4 

-22°30.6 

Scheat 

13°48.9 

28°11.4 

3 

41°44.9 

217° 12.3 

-0°36.8 

230°48.7 

5°01.7 

146° 16.3 

-22°28.1 

116°39.9 

-22°30.6 

Markab 

13°33.8 

15°18.7 

4 

56°47.3 

232°12.0 

-0°38.1 

245°49.7 

5°01.1 

161°18.5 

-22°28.2 

131°42.4 

-22°30.6 

2019/9/1 

SHA 

Mer.pass 

5 

71°49.8 

247° 11.6 

-0°39.4 

260°50.7 

5°00.4 

176°20.7 

-22°28.2 

146°44.8 

-22°30.6 


177°518 

12:30 

6 

86°52.3 

262° 11.2 

-0°40.7 

275°51.7 

4°59.8 

191°22.9 

-22°28.2 

161°47.3 

-22°30.6 

Mars 

190° 19.0 

11:39 

7 

101°54.7 

277° 10.9 

-0°41.9 

290°52.7 

4°59.2 

206°25.0 

-22°28.3 

176°49.7 

-22°30.6 

J u piter 

104°45.8 

17:20 

8 

116°57.2 

292° 10.5 

-0°43.2 

305°53.7 

4°58.5 

221°27.2 

-22°28.3 

191°52.2 

-22°30.6 

Saturn 

74°54.0 

19:19 

9 

131°59.6 

307° 10.1 

-0°44.5 

320°54.7 

4°57.9 

236°29.4 

-22°28.3 

206° 54.7 

-22°30.6 




10 

147°02.1 

322°09.8 

-0°45.8 

335°55.7 

4°57.2 

251°31.6 

-22°28.4 

221°57.1 

-22°30.6 

2019/9/1 

SHA 

Mer.pass 

11 

162°04.6 

337° 09.4 

-0°47.0 

350°56.7 

4°56.6 

266°33.7 

-22°28.4 

236°59.6 

-22°30.6 

Venus 

176°43.9 

12:31 

12 

177°07.0 

352°09.0 

-0°48.3 

5°57.6 

4°56.0 

281°35.9 

-22°28.4 

252°02.1 

-22°30.6 

Mars 

189°43.6 

11:38 

13 

192°09.5 

7°08.7 

-0°49.6 

20°58.6 

4°55.3 

296°38.1 

-22°28.5 

267° 04.5 

-22°30.6 

Jupiter 

104°39.2 

17:16 

14 

207° 12.0 

22°08.3 

-0°50.9 

35°59.6 

4°54.7 

311°40.3 

-22°28.5 

282°07.0 

-22°30.6 

Saturn 

74° 54.9 

19:15 

15 

222° 14.4 

37°07.9 

-0°52.1 

51°00.6 

4° 54.1 

326°42.4 

-22°28.5 

297° 09.5 

-22°30.6 

2019/9/1 

SHA 

Mer.pass 

16 

237° 16.9 

52°07.5 

-0°53.4 

66°01.6 

4°53.4 

341°44.6 

-22°28.6 

312° 11.9 

-22°30.6 

Venus 

175°35.9 

12:31 

17 

252° 19.4 

67°07.2 

-0°54.7 

81°02.6 

4°52.8 

356°46.8 

-22°28.6 

327° 14.4 

-22°30.6 

Mars 

189°08.3 

11:36 

18 

267°21.8 

82°06.8 

-0°56.0 

96°03.6 

4°52.1 

11°48.9 

-22°28.6 

342° 16.8 

-22°30.6 

Jupiter 

104°32.3 

17:13 

19 

282°24.3 

97° 06.4 

-0°57.2 

111°04.6 

4°51.5 

26°51.1 

-22°28.7 

357° 19.3 

-22°30.6 

Saturn 

74°55.0 

19:11 

20 

297°26.8 

112°06.1 

-0°58.5 

126°05.6 

4°50.9 

41°53.3 

-22°28.7 

12°21.8 

-22°30.6 

1 Horizontal naralax 


21 

312°29.2 

127°05.7 

-0°59.8 

141°06.6 

4°50.2 

56°55.5 

-22°28.7 

27°24.2 

-22°30.6 


r 

Venus; 

0.1 

22 

327°31.7 

142° 05.3 

-1°01.1 

156°07.6 

4° 49.6 

71°57.6 

-22°28.8 

42°26.7 

-22°30.6 


Mars: 

0.1 

23 

342° 34.1 

157°05.0 

-1°02.3 

171°08.6 

4° 49.0 

86°59.8 

-22°28.8 

57° 29.1 

-22°30.7 




Mer.pass.:0:13: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 
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2019 September 16 to Sep. 18 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

181 u 13.3 

2 U 50.3 

341 u 02.6 

15.9 

0°22.5 

11.5 

54.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

196° 13.5 

2°49.3 

355°37.5 

15.9 

0°34.0 

11.5 

54.2 

72 

02:21 

04:03 

05:15 

18:32 

19:42 

21:22 

2 

211° 13.8 

2°48.4 

10° 12.4 

15.9 

0°45.5 

11.5 

54.2 

70 

02:49 

04:15 

05:19 

18:28 

19:31 

20:55 

3 

226° 14.0 

2°47.4 

24°47.3 

15.9 

0°57.0 

11.5 

54.2 

68 

03:10 

04:25 

05:22 

18:25 

19:22 

20:36 

4 

241° 14.2 

2°46.5 

39°22.2 

15.9 

1°08.5 

11.5 

54.3 

66 

03:26 

04:33 

05:25 

18:22 

19:14 

20:20 

5 

256° 14.4 

2°45.5 

53°57.0 

15.9 

1°19.9 

11.5 

54.3 

64 

03:38 

04:39 

05:28 

18:20 

19:08 

20:08 

6 

271° 14.7 

2°44.5 

68°31.9 

15.9 

1°31.4 

11.5 

54.3 

62 

03:49 

04:45 

05:30 

18:18 

19:03 

19:58 

7 

286° 14.9 

2°43.6 

83°06.7 

15.8 

1°42.9 

11.5 

54.3 

60 

03:58 

04:49 

05:32 

18:16 

18:58 

19:49 

8 

301°15.1 

2°42.6 

97°41.6 

15.8 

1°54.4 

11.5 

54.3 

58 

04:05 

04:54 

05:33 

18:15 

18:54 

19:42 

9 

316° 15.3 

2°41.6 

112° 16.4 

15.8 

2°05.9 

11.5 

54.3 

56 

04:12 

04:57 

05:35 

18:13 

18:51 

19:36 

10 

331° 15.5 

2°40.7 

126°51.2 

15.8 

2°17.3 

11.5 

54.3 

54 

04:18 

05:00 

05:36 

18:12 

18:48 

19:30 

11 

346° 15.8 

2°39.7 

141°26.0 

15.8 

2°28.8 

11.5 

54.3 

52 

04:23 

05:03 

05:37 

18:11 

18:45 

19:25 

12 

1° 16.0 

2°38.8 

156°00.8 

15.8 

2°40.2 

11.5 

54.3 

50 

04:27 

05:06 

05:38 

18:10 

18:42 

19:21 

13 

16° 16.2 

2°37.8 

170°35.5 

15.7 

2°51.7 

11.4 

54.3 

45 

04:36 

05:11 

05:41 

18:08 

18:37 

19:12 

14 

31°16.4 

2°36.8 

185° 10.2 

15.7 

3°03.1 

11.4 

54.4 

40 

04:43 

05:15 

05:42 

18:06 

18:33 

19:05 

15 

46° 16.7 

2°35.9 

199°45.0 

15.7 

3° 14.6 

11.4 

54.4 

35 

04:49 

05:19 

05:44 

18:05 

18:30 

18:60 

16 

61°16.9 

2°34.9 

214°19.6 

15.7 

3°26.0 

11.4 

54.4 

30 

04:53 

05:21 

05:45 

18:03 

18:27 

18:55 

17 

76° 17.1 

2°33.9 

228°54.3 

15.7 

3°37.4 

11.4 

54.4 

20 

04:60 

05:26 

05:48 

18:01 

18:23 

18:49 

18 

91°17.3 

2°33.0 

243°29.0 

15.6 

3°48.8 

11.4 

54.4 

10 

05:04 

05:29 

05:50 

17:59 

18:20 

18:45 

19 

106° 17.6 

2°32.0 

258°03.6 

15.6 

4°00.2 

11.4 

54.4 

0 

05:07 

05:31 

05:51 

17:58 

18:18 

18:42 

20 

121° 17.8 

2°31.0 

272°38.2 

15.6 

4°11.6 

11.4 

54.4 

-10 

05:08 

05:32 

05:53 

17:56 

18:17 

18:42 

21 

136° 18.0 

2°30.1 

287° 12.8 

15.6 

4°23.0 

11.4 

54.4 

-20 

05:07 

05:33 

05:55 

17:55 

18:17 

18:42 

22 

151° 18.2 

2°29.1 

301°47.3 

15.5 

4° 34.4 

11.4 

54.5 

-30 

05:05 

05:32 

05:56 

17:53 

18:17 

18:45 

23 

166° 18.5 

2°28.2 

316°21.9 

15.5 

4°45.7 

11.3 

54.5 

-35 

05:03 

05:32 

05:57 

17:52 

18:18 

18:47 


SD. —15.9 

d=-1.0 

S.D. = 14.8 

-40 

04:60 

05:31 

05:58 

17:52 

18:19 

18:50 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:56 

04:51 

04:48 

04:46 

04:42 

04:39 

04:34 

05:30 

05:29 

05:28 

05:27 

05:26 

05:25 

05:23 

05:59 

06:01 

06:01 

06:02 

06:03 

06:03 

06:04 

17:51 

17:49 

17:49 

17:48 

17:48 

17:47 

17:46 

18:20 

18:22 

18:22 

18:23 

18:25 

18:26 

18:28 

18:54 

18:59 

19:02 

19:05 

19:08 

19:12 

19:17 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

181°18.7 
196° 18.9 
211° 19.1 
226° 19.4 
241°19.6 

2°27.2 

2°26.2 

2°25.3 

2°24.3 

2°23.3 

330°56.4 
345°30.9 
0°05.3 
14°39.7 
29° 14.1 

15.5 

15.5 

15.4 

15.4 

15.4 

4°57.1 

5°08.4 

5°19.7 

5°31.0 

5°42.3 

11.3 

11.3 

11.3 

11.3 

11.3 

54.5 

54.5 

54.5 

54.5 

54.5 









5 

256° 19.8 

2°22.4 

43°48.5 

15.3 

5°53.5 

11.2 

54.5 








6 

271°20.0 

2°21.4 

58°22.8 

15.3 

6°04.7 

11.2 

54.6 



Moonrise 



Moonset 


7 

286°20.3 

2°20.4 

72°57.1 

15.3 

6°16.0 

11.2 

54.6 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

301°20.5 

2°19.5 

87°31.4 

15.3 

6°27.2 

11.2 

54.6 

72 

18:59 

18:41 

18:19 

07:51 

09:37 

11:30 

9 

316°20.7 

2°18.5 

102°05.6 

15.2 

6°38.3 

11.2 

54.6 

70 

19:04 

18:53 

18:41 

07:48 

09:27 

11:10 

10 

331°20.9 

2° 17.5 

116°39.8 

15.2 

6°49.5 

11.1 

54.6 

68 

19:09 

19:03 

18:58 

07:46 

09:19 

10:54 

11 

346°21.2 

2°16.6 

131° 14.0 

15.1 

7°00.6 

11.1 

54.6 

66 

19:12 

19:12 

19:11 

07:45 

09:12 

10:42 

12 

1°21.4 

2°15.6 

145°48.1 

15.1 

7°11.8 

11.1 

54.6 

64 

19:16 

19:19 

19:23 

07:43 

09:06 

10:32 

13 

16°21.6 

2° 14.6 

160°22.2 

15.1 

7°22.8 

11.1 

54.7 

62 

19:18 

19:25 

19:33 

07:42 

09:01 

10:23 

14 

31°21.8 

2° 13.7 

174°56.3 

15.0 

7°33.9 

11.1 

54.7 

60 

19:21 

19:30 

19:41 

07:41 

08:57 

10:15 

15 

46°22.0 

2°12.7 

189°30.3 

15.0 

7°44.9 

11.0 

54.7 

58 

19:23 

19:35 

19:49 

07:40 

08:54 

10:09 

16 

61°22.3 

2°11.7 

204°04.3 

15.0 

7°56.0 

11.0 

54.7 

56 

19:25 

19:39 

19:55 

07:39 

08:50 

10:03 

17 

76°22.5 

2°10.8 

218°38.2 

14.9 

8°06.9 

11.0 

54.7 

54 

19:27 

19:43 

20:01 

07:38 

08:47 

09:58 

18 

91°22.7 

2°09.8 

233°12.1 

14.9 

8°17.9 

10.9 

54.7 

52 

19:28 

19:46 

20:06 

07:37 

08:45 

09:53 

19 

106°22.9 

2°08.9 

247°46.0 

14.8 

8°28.8 

10.9 

54.8 

50 

19:30 

19:49 

20:11 

07:37 

08:42 

09:49 

20 

121°23.2 

2°07.9 

262° 19.8 

14.8 

8°39.7 

10.9 

54.8 

45 

19:33 

19:56 

20:22 

07:35 

08:37 

09:39 

21 

136°23.4 

2°06.9 

276°53.6 

14.8 

8°50.6 

10.9 

54.8 

40 

19:35 

20:02 

20:31 

07:34 

08:32 

09:32 

22 

151°23.6 

2°06.0 

291°27.3 

14.7 

9°01.5 

10.8 

54.8 

35 

19:38 

20:07 

20:38 

07:33 

08:29 

09:25 

23 

166°23.8 

2°05.0 

306°01.0 

14.7 

9°12.3 

10.8 

54.8 

30 

19:40 

20:11 

20:45 

07:32 

08:25 

09:20 


SD. —15.9 

d=-1.0 

S.D. = 14.9 

20 

19:43 

20:19 

20:56 

07:31 

08:20 

09:10 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

19:47 

19:50 

19:53 

19:56 

19:60 

20:02 

20:04 

20:07 

20:11 

20:12 

20:14 

20:16 

20:18 

20:20 

20:26 

20:32 

20:38 

20:45 

20:53 

20:58 

21:03 

21:09 

21:17 

21:20 

21:24 

21:28 

21:32 

21:38 

21:07 

21:16 

21:26 

21:36 

21:48 

21:55 

22:03 

22:12 

22:24 

22:29 

22:35 

22:41 

22:48 

22:57 

07:29 

07:28 

07:27 

07:25 

07:24 

07:23 

07:22 

07:20 

07:19 

07:18 

07:18 

07:17 

07:16 

07:15 

08:15 

08:10 

08:05 

08:00 

07:54 

07:51 

07:47 

07:43 

07:38 

07:36 

07:33 

07:30 

07:27 

07:24 

09:01 

08:53 

08:45 

08:36 

08:27 

08:21 

08:15 

08:07 

07:59 

07:55 

07:50 

07:45 

07:40 

07:34 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

181 u 24.1 

196°24.3 

211°24.5 

226°24.7 

241°25.0 

256°25.2 

271°25.4 

286°25.6 

301°25.9 

316°26.1 

331°26.3 

346°26.5 

2 U 04.0 

2°03.1 

2°02.1 

2°01.1 

2°00.2 

1°59.2 

1°58.2 

1°57.3 

1°56.3 

1°55.3 

1°54.4 

1°53.4 

320 u 34.6 

335°08.2 

349°41.8 

4°15.3 

18°48.7 

33°22.2 

47°55.5 

62°28.8 

77°02.1 

91°35.3 

106°08.5 

120°41.6 

14.6 

14.6 

14.5 

14.5 

14.4 

14.4 

14.3 

14.3 

14.2 

14.2 

14.1 

14.1 

9 U 23.0 

9°33.8 

9°44.5 

9°55.2 

10°05.8 

10°16.4 

10°27.0 

10°37.5 

10°48.0 

10°58.5 

11°08.9 

11°19.3 

10.8 

10.7 

10.7 

10.7 

10.6 

10.6 

10.6 

10.5 

10.5 

10.4 

10.4 

10.4 

54.8 

54.9 
54.9 
54.9 
54.9 
54.9 
54.9 
55.0 
55.0 
55.0 
55.0 
55.0 








12 

1°26.8 

1°52.4 

135° 14.6 

14.0 

11°29.6 

10.3 

55.1 








13 

16°27.0 

1°51.5 

149°47.6 

14.0 

11°39.9 

10.3 

55.1 



Sun 



Moon 


14 

31°27.2 

1°50.5 

164°20.5 

13.9 

11°50.2 

10.2 

55.1 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

46°27.4 

1°49.5 

178°53.4 

13.9 

12°00.4 

10.2 

55.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

61°27.6 

1°48.5 

193°26.3 

13.8 

12°10.5 

10.1 

55.1 

16 

04:53 

05:04 

11:54 

01:18 

13:38 

17(95%) 

17 

76°27.9 

1°47.6 

207°59.0 

13.7 

12°20.6 

10.1 

55.2 

17 

05:15 

05:25 

11:54 

01:59 

14:20 

18(90%) 

18 

91°28.1 

1°46.6 

222°31.8 

13.7 

12°30.7 

10.0 

55.2 

18 

05:36 

05:47 

11:54 

02:42 

15:04 

19(84%) 

19 

106°28.3 

1°45.6 

237°04.4 

13.6 

12°40.7 

10.0 

55.2 








20 

121°28.5 

1°44.7 

251°37.0 

13.6 

12°50.7 

9.9 

55.2 








21 

136°28.8 

1°43.7 

266°09.6 

13.5 

13°00.6 

9.9 

55.2 








22 

151°29.0 

1°42.7 

280°42.0 

13.4 

13°10.5 

9.8 

55.3 








23 

166°29.2 

1°41.8 

295° 14.4 

13.4 

13°20.3 

9.8 

55.3 









SD. —15.9 

d=-1.0 

S.D.=15.0 
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Saturn 


Stars 


September 19, 20 ,21 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

357°36.6 

172°04.6 

-1°03.6 

186°09.5 

4°48.3 

102°02.0 

-22°28.8 

72°31.6 

-22°30.7 

Alpheratz 

357°38.7 

29° 12.0 

1 

12°39.1 

187°04.2 

-1°04.9 

201° 10.5 

4°47.7 

117°04.1 

-22°28.9 

87° 34.1 

-22°30.7 

Ankaa 

353°11.0 

-42°11.9 

2 

27°41.5 

202°03.9 

-1°06.2 

216° 11.5 

4°47.0 

132°06.3 

-22°28.9 

102° 36.5 

-22°30.7 

Schedar 

349°35.1 

56°38.6 

3 

42°44.0 

217° 03.5 

-1°07.4 

231° 12.5 

4°46.4 

147°08.5 

-22°28.9 

117° 39.0 

-22°30.7 

Diphda 

348°51.2 

-17°52.7 

4 

57°46.5 

232°03.1 

-1°08.7 

246° 13.5 

4°45.8 

162° 10.6 

-22°29.0 

132°41.5 

-22°30.7 

Achernar 

335°23.0 

-57°08.1 

5 

72°48.9 

247° 02.8 

-1°10.0 

261° 14.5 

4°45.1 

177° 12.8 

-22°29.0 

147°43.9 

-22°30.7 

Hamal 

327°55.7 

23°33.3 

6 

87°51.4 

262°02.4 

-1°11.3 

276° 15.5 

4°44.5 

192° 15.0 

-22°29.0 

162°46.4 

-22°30.7 

Polaris 

315°36.2 

89°20.5 

7 

102°53.9 

277°02.0 

-1°12.5 

291°16.5 

4°43.9 

207° 17.1 

-22°29.1 

177°48.8 

-22°30.7 

Akamar 

315°14.8 

-40° 13.4 

8 

117°56.3 

292°01.7 

-1°13.8 

306° 17.5 

4°43.2 

222° 19.3 

-22°29.1 

192°51.3 

-22°30.7 

Menkar 

314° 10.4 

4°10.0 

9 

132°58.8 

307°01.3 

-1°15.1 

321°18.5 

4°42.6 

237°21.5 

-22°29.1 

207° 53.7 

-22°30.7 

Mirfak 

308°33.9 

49°55.6 

10 

148°01.2 

322°00.9 

-1° 16.4 

336° 19.5 

4°41.9 

252°23.6 

-22°29.2 

222° 56.2 

-22°30.7 

Aldebaran 

290°44.4 

16°32.8 

11 

163°03.7 

337° 00.6 

-1°17.6 

351°20.5 

4°41.3 

267°25.8 

-22°29.2 

237° 58.7 

-22°30.7 

Rigel 

281°07.9 

-8° 10.7 

12 

178°06.2 

352°00.2 

-1°18.9 

6°21.4 

4°40.7 

282°28.0 

-22°29.2 

253°01.1 

-22°30.7 

Capella 

280°28.1 

46°00.9 

13 

193°08.6 

6°59.8 

-1°20.2 

21°22.4 

4°40.0 

297°30.1 

-22°29.3 

268°03.6 

-22°30.7 

Bellatrix 

278°27.4 

6°22.0 

14 

208°11.1 

21°59.5 

-1°21.5 

36°23.4 

4°39.4 

312°32.3 

-22°29.3 

283°06.0 

-22°30.7 

Elnath 

278°07.2 

28°37.3 

15 

223° 13.6 

36°59.1 

-1°22.7 

51°24.4 

4°38.8 

327°34.5 

-22°29.3 

298°08.5 

-22°30.7 

Alnilam 

275°42.0 

-1°11.3 

16 

238° 16.0 

51°58.7 

-1°24.0 

66°25.4 

4°38.1 

342°36.6 

-22°29.4 

313°11.0 

-22°30.7 

Betelgeuse 

270°56.7 

7°24.6 

17 

253° 18.5 

66°58.4 

-1°25.3 

81°26.4 

4°37.5 

357°38.8 

-22°29.4 

328° 13.4 

-22°30.7 

Canopus 

263°54.3 

-52°42.1 

18 

268°21.0 

81°58.0 

-1°26.6 

96° 27.4 

4°36.8 

12°41.0 

-22°29.4 

343° 15.9 

-22°30.7 

Sirius 

258°29.9 

-16°44.3 

19 

283°23.4 

96°57.6 

-1°27.8 

111°28.4 

4°36.2 

27°43.1 

-22°29.5 

358° 18.3 

-22°30.7 

Adara 

255°09.3 

-28°59.7 

20 

298°25.9 

111°57.3 

-1°29.1 

126°29.4 

4°35.6 

42°45.3 

-22°29.5 

13°20.8 

-22°30.7 

Procyon 

244°55.3 

5°10.7 

21 

313°28.4 

126°56.9 

-1°30.4 

141°30.4 

4°34.9 

57°47.5 

-22°29.5 

28°23.2 

-22°30.7 

Pollux 

243°22.6 

27°58.6 

22 

328°30.8 

141°56.5 

-1°31.7 

156°31.4 

4°34.3 

72°49.6 

-22°29.6 

43°25.7 

-22°30.7 

Avior 

234° 16.7 

-59° 34.1 

23 

343°33.3 

156°56.2 

-1°32.9 

171°32.4 

4°33.6 

87°51.8 

-22°29.6 

58°28.2 

-22°30.7 

Suhail 

222°49.6 

-43°30.5 

Mer. 

pass.:0:09: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.7 j 

v2.2 d-0.0 

m-2.0 

v2.5 d-0.0 m0.4 

Miaplacidus 

221°39.6 

-69°47.6 


Alphard 

217°52.1 

-8°44.5 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











IT11 hho 

1QQ°47n 

C1°9pO 

0 

358 u 35.7 

171 u 55.8 

-l u 34.2 

186 u 33.4 

4 U 33.0 

102 u 53.9 

-22 u 29.6 

73°30.6 

-22 u 30.7 

uuDne 

±yo ‘t/.u 

i onO on c. 

Ol JO.O 
i a o no n 

1 

13°38.2 

186°55.4 

-1°35.5 

201°34.3 

4°32.4 

117°56.1 

-22°29.7 

88°33.1 

-22°30.7 

Denebola 

182 29.6 

14 28.0 

2 

28°40.7 

201°55.0 

-1°36.8 

216°35.3 

4°31.7 

132°58.3 

-22°29.7 

103°35.5 

-22°30.8 

Gienah 

175°48.2 

i "70 One o 

-17°38.8 

3 

43°43.1 

216°54.7 

-1°38.0 

231°36.3 

4°31.1 

148° 00.4 

-22°29.7 

118°38.0 

-22°30.8 

Acrux 

1/3 05.3 

-63° 12.4 

4 

58°45.6 

231°54.3 

-1°39.3 

246° 37.3 

4°30.4 

163°02.6 

-22°29.8 

133°40.4 

-22°30.8 

Gacrux 

171 56.7 

-57° 13.3 

5 

73°48.1 

246° 53.9 

-1°40.6 

261°38.3 

4°29.8 

178° 04.8 

-22°29.8 

148°42.9 

-22°30.8 

Alioth 

166° 17.5 

55°51.4 

6 

88°50.5 

261°53.6 

-1°41.9 

276°39.3 

4°29.2 

193°06.9 

-22°29.8 

163°45.3 

-22°30.8 

Spica 

158°27.0 

1rnOrrn 

-11°15.6 

/inOio n 

7 

103°53.0 

276°53.2 

-1°43.1 

291°40.3 

4°28.5 

208° 09.1 

-22°29.9 

178°47.8 

-22°30.8 

Alcaid 

152 55.9 

49 13.2 

8 

118°55.5 

291°52.8 

-1°44.4 

306°41.3 

4°27.9 

223° 11.2 

-22°29.9 

193°50.3 

-22°30.8 

Hadar 

148°42.4 

i a o O no n 

-60°28.0 
nr O n-7 o 

9 

133°57.9 

306° 52.5 

-1°45.7 

321°42.3 

4°27.2 

238° 13.4 

-22°29.9 

208° 52.7 

-22°30.8 

Menkent 

148 02.9 

-36 27.8 

10 

149°00.4 

321°52.1 

-1°47.0 

336°43.3 

4°26.6 

253° 15.6 

-22°30.0 

223° 55.2 

-22°30.8 

Arcturus 

145 51.9 

19°05.4 

11 

164°02.9 

336°51.7 

-1°48.2 

351°44.3 

4°26.0 

268° 17.7 

-22°30.0 

238°57.6 

-22°30.8 

Rigil Kent. 

139°46.4 

-60° 54.9 

12 

179°05.3 

351°51.4 

-1°49.5 

6°45.3 

4°25.3 

283° 19.9 

-22°30.0 

254°00.1 

-22°30.8 

Zubenelg. 

137°00.9 

-16°07.2 

13 

194°07.8 

6°51.0 

-1°50.8 

21°46.3 

4°24.7 

298°22.0 

-22°30.1 

269°02.5 

-22°30.8 

Kochab 

137°20.8 

i ocO n-7 tz 

74° 04.8 

ncO on n 

14 

209° 10.2 

21°50.6 

-1°52.1 

36°47.2 

4°24.1 

313°24.2 

-22°30.1 

284° 05.0 

-22°30.8 

Alphecca 

126 07.6 

i i no oi i 

26 39.3 

ncOno A 

15 

224° 12.7 

36°50.2 

-1°53.3 

51°48.2 

4°23.4 

328° 26.4 

-22°30.1 

299° 07.4 

-22°30.8 

Antares 

112 21.1 

-26 28.4 

16 

239° 15.2 

51°49.9 

-1°54.6 

66°49.2 

4°22.8 

343°28.5 

-22°30.2 

314°09.9 

-22°30.8 

Atria 

107°19.2 

i noo n-7 ~r 

-69°03.8 

1 C O A A O 

17 

254° 17.6 

66°49.5 

-1°55.9 

81°50.2 

4°22.1 

358°30.7 

-22°30.2 

329° 12.3 

-22°30.8 

Sa bi k 

102 \J(.( 

-15 44.8 

0 - 7 O n -7 n 

18 

269°20.1 

81°49.1 

-1°57.2 

96°51.2 

4°21.5 

13°32.8 

-22°30.3 

344° 14.8 

-22°30.8 

Shaula 

96°16.1 

r\c o no r 

-37 07.0 

1 n Oon 1 

19 

284°22.6 

96°48.8 

-1°58.4 

111°52.2 

4°20.9 

28°35.0 

-22°30.3 

359° 17.3 

-22°30.8 

Rasalhague 

96 02.5 

nn °a a i 

12 33.1 

20 

299°25.0 

111°48.4 

-1°59.7 

126°53.2 

4°20.2 

43° 37.1 

-22°30.3 

14° 19.7 

-22°30.8 

Eta min 

9U 44.1 

51°29.6 

21 

314°27.5 

126°48.0 

-2°01.0 

141°54.2 

4°19.6 

58°39.3 

-22°30.4 

29°22.2 

-22°30.8 

Kaus Aust. 

83° 38.1 

ono oc n 

-34°22.4 

noO A O c: 

22 

329°30.0 

141°47.7 

-2°02.3 

156°55.2 

4° 18.9 

73°41.5 

-22°30.4 

44° 24.6 

-22°30.8 

Vega 

80 36.0 

38 48.5 

23 

344°32.4 

156°47.3 

-2°03.5 

171°56.2 

4° 18.3 

88°43.6 

-22°30.4 

59°27.1 

-22°30.8 

Nunki 

Altair 

75°52.9 

62°04.0 

-26° 16.2 
8°55.4 

Mer. 

pass.:0:05: 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.8 

v2.2 d-0.0 

m-1.9 

v2.5 d-0.0 m0.4 

Peacock 

53°12.1 

-56°40.4 





















Deneb 

49°28.3 

45°21.3 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.1 

0 

359 u 34.9 

171°46.9 

-2°04.8 

186 u 57.2 

4° 17.7 

103 u 45.8 

-22 u 30.5 

74 u 29.5 

-22 u 30.8 

Alnair 

27°38.0 

-46°52.0 

1 

14°37.4 

186°46.6 

-2°06.1 

201°58.2 

4° 17.0 

118°47.9 

-22°30.5 

89°32.0 

-22°30.8 

Fomalhaut 

15°19.0 

-29°31.0 

2 

29°39.8 

201°46.2 

-2°07.4 

216°59.2 

4° 16.4 

133°50.1 

-22°30.5 

104° 34.4 

-22°30.8 

Scheat 

13°48.9 

28°11.4 

3 

44°42.3 

216°45.8 

-2°08.6 

232°00.1 

4°15.7 

148°52.2 

-22°30.6 

119°36.9 

-22°30.8 

Markab 

13°33.8 

15°18.7 

4 

59°44.7 

231°45.4 

-2°09.9 

247°01.1 

4°15.1 

163° 54.4 

-22°30.6 

134°39.3 

-22°30.8 

2019/9/1 

SHA 

Mer.pass 

5 

74°47.2 

246°45.1 

-2°11.2 

262° 02.1 

4° 14.5 

178°56.6 

-22°30.6 

149°41.8 

-22°30.8 


174°28.0 

12:32 

6 

89°49.7 

261°44.7 

-2°12.5 

277°03.1 

4° 13.8 

193°58.7 

-22°30.7 

164°44.2 

-22°30.8 

Mars 

188°32.9 

11:35 

7 

104°52.1 

276°44.3 

-2°13.7 

292°04.1 

4° 13.2 

209°00.9 

-22°30.7 

179°46.7 

-22°30.8 

J u piter 

104°25.4 

17:09 

8 

119°54.6 

291°44.0 

-2°15.0 

307°05.1 

4°12.5 

224°03.0 

-22°30.7 

194°49.1 

-22°30.8 

Saturn 

74 °55 0 

19:07 

9 

134°57.1 

306°43.6 

-2° 16.3 

322°06.1 

4°11.9 

239°05.2 

-22°30.8 

209°51.6 

-22°30.8 




10 

149°59.5 

321°43.2 

-2°17.5 

337° 07.1 

4°11.2 

254° 07.3 

-22°30.8 

224°54.0 

-22°30.9 

2019/9/2 

SHA 

Mer.pass 

11 

165°02.0 

336°42.8 

-2°18.8 

352°08.1 

4°10.6 

269°09.5 

-22°30.8 

239° 56.5 

-22°30.9 

Venus 

173°20.0 

12:33 

12 

180°04.5 

351°42.5 

-2°20.1 

7°09.1 

4° 10.0 

284° 11.6 

-22°30.9 

254° 58.9 

-22°30.9 

Mars 

187°57.6 

11:33 

13 

195°06.9 

6°42.1 

-2°21.4 

22° 10.1 

4°09.3 

299° 13.8 

-22°30.9 

270°01.4 

-22°30.9 

Jupiter 

104°18.2 

17:06 

14 

210°09.4 

21°41.7 

-2°22.6 

37° 11.1 

4°08.7 

314°15.9 

-22°30.9 

285°03.8 

-22°30.9 

Saturn 

74° 54.9 

19:03 

15 

225°11.8 

36°41.4 

-2°23.9 

52° 12.1 

4°08.0 

329° 18.1 

-22°31.0 

300°06.3 

-22°30.9 

2019/9/2 

SHA 

Mer.pass 

16 

240° 14.3 

51°41.0 

-2°25.2 

67°13.1 

4°07.4 

344° 20.2 

-22°31.0 

315°08.7 

-22°30.9 

Venus 

172° 12.0 

12:33 

17 

255° 16.8 

66°40.6 

-2°26.5 

82° 14.0 

4°06.8 

359°22.4 

-22°31.0 

330° 11.2 

-22°30.9 

Mars 

187°22.3 

11:31 

18 

270° 19.2 

81°40.3 

-2°27.7 

97° 15.0 

4°06.1 

14°24.5 

-22°31.1 

345°13.6 

-22°30.9 

Jupiter 

104° 10.9 

17:03 

19 

285°21.7 

96°39.9 

-2°29.0 

112° 16.0 

4°05.5 

29° 26.7 

-22°31.1 

0°16.1 

-22°30.9 

Saturn 

74°54.6 

18:59 

20 

300°24.2 

111°39.5 

-2°30.3 

127° 17.0 

4°04.8 

44°28.8 

-22°31.1 

15°18.5 

-22°30.9 

1 Horizontal naralax 


21 

315°26.6 

126°39.1 

-2°31.6 

142° 18.0 

4°04.2 

59°31.0 

-22°31.2 

30°21.0 

-22°30.9 


r 

Venus; 

0.1 

22 

330°29.1 

141°38.8 

-2°32.8 

157° 19.0 

4°03.6 

74° 33.1 

-22°31.2 

45° 23.4 

-22°30.9 


Mars: 

0.1 

23 

345°31.6 

156°38.4 

-2°34.1 

172°20.0 

4°02.9 

89°35.3 

-22°31.3 

60° 25.9 

-22°30.9 




Mer.| 

pass.:23:57 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.8 

v2.2 d-0.0 

m-1.9 

v2.5 d-0.0 m0.4 





176 



2019 September 19 to Sep. 21 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

181 u 29.4 

l u 40.8 

309°46.8 

13.3 

13 u 30.1 

9.7 

55.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

196°29.7 

1°39.8 

324°19.1 

13.3 

13°39.8 

9.7 

55.3 

72 

02:43 

04:18 

05:28 

18:16 

19:25 

20:59 

2 

211°29.9 

1°38.9 

338°51.3 

13.2 

13°49.4 

9.6 

55.4 

70 

03:06 

04:28 

05:31 

18:14 

19:16 

20:37 

3 

226°30.1 

1°37.9 

353°23.5 

13.1 

13°59.0 

9.6 

55.4 

68 

03:24 

04:36 

05:33 

18:12 

19:08 

20:20 

4 

241°30.3 

1°36.9 

7°55.6 

13.1 

14°08.6 

9.5 

55.4 

66 

03:38 

04:43 

05:35 

18:11 

19:02 

20:07 

5 

256°30.6 

1°36.0 

22°27.6 

13.0 

14°18.1 

9.5 

55.4 

64 

03:49 

04:48 

05:36 

18:09 

18:57 

19:56 

6 

271°30.8 

1°35.0 

36°59.6 

12.9 

14° 27.5 

9.4 

55.4 

62 

03:58 

04:53 

05:37 

18:08 

18:52 

19:47 

7 

286°31.0 

1°34.0 

51°31.5 

12.9 

14°36.9 

9.3 

55.5 

60 

04:06 

04:57 

05:39 

18:07 

18:49 

19:39 

8 

301°31.2 

1°33.1 

66°03.4 

12.8 

14°46.2 

9.3 

55.5 

58 

04:13 

05:00 

05:40 

18:06 

18:45 

19:33 

9 

316°31.4 

1°32.1 

80°35.1 

12.7 

14°55.5 

9.2 

55.5 

56 

04:18 

05:03 

05:41 

18:05 

18:42 

19:27 

10 

331°31.7 

1°31.1 

95°06.8 

12.7 

15°04.7 

9.2 

55.5 

54 

04:24 

05:06 

05:41 

18:05 

18:40 

19:22 

11 

346°31.9 

1°30.2 

109°38.5 

12.6 

15°13.8 

9.1 

55.6 

52 

04:28 

05:08 

05:42 

18:04 

18:38 

19:18 

12 

1°32.1 

1°29.2 

124°10.1 

12.5 

15°22.9 

9.0 

55.6 

50 

04:32 

05:10 

05:43 

18:03 

18:36 

19:14 

13 

16°32.3 

1°28.2 

138°41.6 

12.5 

15°31.9 

9.0 

55.6 

45 

04:40 

05:15 

05:44 

18:02 

18:31 

19:06 

14 

31°32.6 

1°27.2 

153°13.0 

12.4 

15°40.8 

8.9 

55.6 

40 

04:46 

05:18 

05:45 

18:01 

18:28 

18:60 

15 

46°32.8 

1°26.3 

167°44.4 

12.3 

15°49.7 

8.8 

55.7 

35 

04:51 

05:21 

05:46 

18:00 

18:26 

18:55 

16 

61°33.0 

1°25.3 

182°15.6 

12.3 

15°58.5 

8.8 

55.7 

30 

04:55 

05:23 

05:47 

17:60 

18:23 

18:51 

17 

76°33.2 

1°24.3 

196°46.9 

12.2 

16°07.3 

8.7 

55.7 

20 

05:01 

05:26 

05:48 

17:58 

18:20 

18:46 

18 

91°33.5 

1°23.4 

211°18.0 

12.1 

16°15.9 

8.6 

55.7 

10 

05:04 

05:28 

05:49 

17:57 

18:18 

18:43 

19 

106°33.7 

1°22.4 

225°49.1 

12.0 

16°24.5 

8.6 

55.8 

0 

05:06 

05:30 

05:50 

17:57 

18:17 

18:41 

20 

121°33.9 

1°21.4 

240° 20.1 

12.0 

16°33.1 

8.5 

55.8 

-10 

05:06 

05:30 

05:51 

17:56 

18:17 

18:41 

21 

136°34.1 

1°20.5 

254°51.0 

11.9 

16°41.5 

8.4 

55.8 

-20 

05:04 

05:30 

05:52 

17:55 

18:17 

18:43 

22 

151°34.4 

1° 19.5 

269°21.9 

11.8 

16°49.9 

8.4 

55.8 

-30 

05:01 

05:29 

05:53 

17:55 

18:19 

18:47 

23 

166°34.6 

1° 18.5 

283°52.7 

11.7 

16°58.3 

8.3 

55.9 

-35 

04:58 

05:28 

05:53 

17:55 

18:20 

18:49 


SD. —15.9 

d=-1.0 

S.D. = 15.1 

-40 

04:55 

05:26 

05:53 

17:54 

18:21 

18:53 


-45 

04:50 

05:24 

05:54 

17:54 

18:23 

18:58 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

04:44 

05:22 

05:54 

17:54 

18:26 

19:04 











hr-oi 

HR- RA 

1 7-RA 

1 R-07 

1 QD7 

0 

181°34.8 

1°17.6 

298°23.4 

11.7 

17°06.5 

8.2 

55.9 

-OA 


UD.Zi 



10 . Z ( 

±y .u / 

1 

196°35.0 

1° 16.6 

312°54.0 

11.6 

17° 14.7 

8.1 

55.9 

-54 

04:38 

05:19 

05:55 

17:54 

18:29 

19:10 

2 

211°35.2 

1°15.6 

327°24.6 

11.5 

17°22.8 

8.1 

55.9 

-56 

04:34 

05:18 

05:55 

17:53 

18:31 

19:14 

3 

226°35.5 

1° 14.6 

341°55.0 

11.4 

17°30.8 

8.0 

56.0 

-58 

04:30 

05:16 

05:55 

17:53 

18:32 

19:19 

4 

241°35.7 

1° 13.7 

356°25.4 

11.4 

17°38.7 

7.9 

56.0 

-60 

04:25 

05:14 

05:55 

17:53 

18:35 

19:24 

5 

256°35.9 

1°12.7 

10°55.8 

11.3 

17°46.6 

7.8 

56.0 








6 

271°36.1 

1° 11.7 

25°26.0 

11.2 

17°54.4 

7.7 

56.0 



Moonrise 



Moonset 


7 

286°36.4 

1°10.8 

39°56.2 

11.1 

18°02.1 

7.7 

56.1 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

301°36.6 

1°09.8 

54°26.3 

11.1 

18°09.7 

7.6 

56.1 

72 

17:43 

— 

— 

13:42 

— 

— 

9 

316°36.8 

1°08.8 

68°56.3 

11.0 

18°17.2 

7.5 

56.1 

70 

18:23 

17:49 

— 

13:03 

15:19 

— 

10 

331°37.0 

1°07.9 

83°26.3 

10.9 

18°24.6 

7.4 

56.2 

68 

18:51 

18:43 

18:28 

12:36 

14:25 

16:30 

11 

346°37.2 

1°06.9 

97°56.1 

10.8 

18°32.0 

7.3 

56.2 

66 

19:13 

19:16 

19:27 

12:16 

13:53 

15:31 

12 

1°37.5 

1°05.9 

112°25.9 

10.8 

18°39.3 

7.2 

56.2 

64 

19:30 

19:41 

20:01 

11:59 

13:29 

14:57 

13 

16°37.7 

1°04.9 

126°55.6 

10.7 

18°46.5 

7.1 

56.2 

62 

19:44 

20:00 

20:26 

11:46 

13:11 

14:33 

14 

31°37.9 

1°04.0 

141°25.3 

10.6 

18°53.6 

7.1 

56.3 

60 

19:56 

20:16 

20:46 

11:35 

12:55 

14:13 

15 

46°38.1 

1°03.0 

155°54.8 

10.5 

19°00.6 

7.0 

56.3 

58 

20:06 

20:30 

21:02 

11:25 

12:42 

13:57 

16 

61°38.4 

1°02.0 

170°24.3 

10.4 

19°07.5 

6.9 

56.3 

56 

20:15 

20:41 

21:16 

11:17 

12:31 

13:43 

17 

76°38.6 

1°01.1 

184°53.7 

10.4 

19° 14.3 

6.8 

56.4 

54 

20:23 

20:51 

21:28 

11:09 

12:21 

13:32 

18 

91°38.8 

1°00.1 

199°23.0 

10.3 

19°21.1 

6.7 

56.4 

52 

20:31 

21:01 

21:39 

11:02 

12:12 

13:21 

19 

106°39.0 

0°59.1 

213°52.3 

10.2 

19°27.7 

6.6 

56.4 

50 

20:37 

21:09 

21:49 

10:56 

12:05 

13:12 

20 

121°39.3 

0°58.2 

228°21.4 

10.1 

19°34.3 

6.5 

56.5 

45 

20:51 

21:26 

22:09 

10:43 

11:48 

12:52 

21 

136°39.5 

0°57.2 

242°50.5 

10.0 

19°40.7 

6.4 

56.5 

40 

21:03 

21:41 

22:25 

10:33 

11:34 

12:36 

22 

151°39.7 

0°56.2 

257° 19.5 

10.0 

19°47.1 

6.3 

56.5 

35 

21:13 

21:53 

22:39 

10:23 

11:23 

12:23 

23 

166°39.9 

0°55.2 

271°48.4 

9.9 

19°53.3 

6.2 

56.5 

30 

21:22 

22:03 

22:51 

10:15 

11:13 

12:11 


SD. —15.9 

d=-1.0 

S.D. —15.2 

20 

21:37 

22:22 

23:11 

10:02 

10:56 

11:52 


10 

21:50 

22:38 

23:29 

09:50 

10:41 

11:34 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

22:03 

22:53 

23:46 

09:38 

10:27 

11:18 









-10 

22-16 

23:08 


09-27 

10:13 

11:02 

0 

181 u 40.1 

0°54.3 

286 u 17.3 

9.8 

19°59.5 

6.1 

56.6 

-20 

22:29 

23:24 


09:15 

09:58 

10:45 

1 

196°40.4 

0°53.3 

300°46.1 

9.7 

20°05.6 

6.0 

56.6 








2 

211°40.6 

0°52.3 

315°14.7 

9.6 

20°11.5 

5.9 

56.6 

-30 

22:45 

23:43 

— : — 

09:02 

09:41 

10:25 

3 

226°40.8 

0°51.4 

329°43.4 

9.6 

20° 17.4 

5.8 

56.7 

-35 

/in 

22:54 

no.nc 

23:54 


08:54 

AQ-/I E 

09:31 

nQ-on 

10:14 
i non 

4 

241°41.0 

0°50.4 

344°11.9 

9.5 

20°23.2 

5.7 

56.7 

-4U 

-45 

. UD 

23:17 


UU.U/ 

00:22 

Uo.4D 

08:35 

uy.zu 

09:07 

1U.UU 

09:45 

5 

256°41.3 

0°49.4 

358°40.3 

9.4 

20°28.8 

5.6 

56.7 

-50 

23:32 


00:40 

08:22 

08:50 

09:26 

6 

271°41.5 

0°48.4 

13°08.7 

9.3 

20°34.4 

5.5 

56.8 








7 

286°41.7 

0°47.5 

27°37.0 

9.3 

20°39.8 

5.4 

56.8 

-52 

23:39 


00:49 

08:16 

08:43 

09:17 

8 

301°41.9 

0°46.5 

42°05.2 

9.2 

20°45.2 

5.3 

56.8 

-54 

23:47 


00:59 

08:10 

08:35 

09:07 









-56 

23:56 


01:10 

08:03 

08:25 

08:55 

9 

316°42.1 

0°45.5 

56°33.4 

9.1 

20°50.4 

5.2 

56.9 

-58 


00:06 

01:23 

07:55 

08:15 

08:42 

10 

331°42.4 

0°44.6 

71°01.4 

9.0 

20°55.5 

5.1 

56.9 








11 

346°42.6 

0°43.6 

85°29.4 

8.9 

21°00.5 

5.0 

56.9 

-60 


00:17 

01:37 

07:46 

08:03 

08:27 

12 

1°42.8 

0°42.6 

99°57.3 

8.9 

21°05.4 

4.8 

57.0 








13 

16°43.0 

0°41.6 

114°25.1 

8.8 

21°10.2 

4.7 

57.0 



Sun 



Moon 


14 

31°43.2 

0°40.7 

128°52.9 

8.7 

21°14.9 

4.6 

57.0 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

46°43.5 

0°39.7 

143°20.6 

8.6 

21°19.5 

4.5 

57.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

61°43.7 

0°38.7 

157°48.2 

8.6 

21°23.9 

4.4 

57.1 

19 

05:58 

06:08 

11:53 

03:27 

15:50 

20(76%) 

17 

76°43.9 

0°37.8 

172°15.7 

8.5 

21°28.3 

4.3 

57.1 

20 

06:19 

06:30 

11:53 

04:14 

16:39 

21(67%) 

18 

91°44.1 

0°36.8 

186°43.2 

8.4 

21°32.5 

4.2 

57.2 

21 

06:40 

06:51 

11:53 

05:05 

17:32 

22(57%) 

19 

106°44.4 

0°35.8 

201°10.5 

8.3 

21°36.6 

4.0 

57.2 








20 

121°44.6 

0°34.8 

215°37.8 

8.3 

21°40.6 

3.9 

57.2 








21 

136°44.8 

0°33.9 

230°05.1 

8.2 

21°44.4 

3.8 

57.3 








22 

151°45.0 

0°32.9 

244°32.2 

8.1 

21°48.2 

3.7 

57.3 








23 

166°45.2 

0°31.9 

258°59.3 

8.1 

21°51.8 

3.6 

57.3 









SD. —15.9 

d=-1.0 

S.D. = 15.4 
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September 22, 23 ,24 (Sun., Mon., Tue.) 



Aries 

Venus 

Mars 

Jupiter 

Satu 

rn 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

0°34.0 

171°38.0 

-2°35.4 

187°21.0 

4°02.3 

104°37.4 

-22°31.3 

75°28.3 

-22°30.9 

1 

15°36.5 

186°37.6 

-2°36.6 

202°22.0 

4°01.6 

119°39.6 

-22°31.3 

90°30.8 

-22°30.9 

2 

30°39.0 

201°37.3 

-2°37.9 

217°23.0 

4°01.0 

134°41.7 

-22°31.4 

105°33.2 

-22°30.9 

3 

45°41.4 

216°36.9 

-2°39.2 

232°24.0 

4°00.4 

149°43.9 

-22°31.4 

120°35.7 

-22°30.9 

4 

60°43.9 

231°36.5 

-2°40.5 

247°25.0 

3°59.7 

164°46.0 

-22°31.4 

135°38.1 

-22°30.9 

5 

75°46.3 

246° 36.2 

-2°41.7 

262°26.0 

3°59.1 

179°48.2 

-22°31.5 

150°40.5 

-22°30.9 

6 

90°48.8 

261°35.8 

-2°43.0 

277°27.0 

3°58.4 

194°50.3 

-22°31.5 

165°43.0 

-22°30.9 

7 

105°51.3 

276° 35.4 

-2°44.3 

292°27.9 

3°57.8 

209°52.5 

-22°31.5 

180°45.4 

-22°30.9 

8 

120°53.7 

291°35.0 

-2°45.6 

307°28.9 

3°57.1 

224°54.6 

-22°31.6 

195°47.9 

-22°30.9 

9 

135°56.2 

306° 34.7 

-2°46.8 

322°29.9 

3°56.5 

239°56.8 

-22°31.6 

210°50.3 

-22°30.9 

10 

150°58.7 

321°34.3 

-2°48.1 

337°30.9 

3°55.9 

254°58.9 

-22°31.6 

225°52.8 

-22°30.9 

11 

166°01.1 

336°33.9 

-2°49.4 

352°31.9 

3°55.2 

270°01.1 

-22°31.7 

240°55.2 

-22°30.9 

12 

181°03.6 

351°33.5 

-2°50.6 

7°32.9 

3°54.6 

285°03.2 

-22°31.7 

255°57.7 

-22°30.9 

13 

196°06.1 

6°33.2 

-2°51.9 

22°33.9 

3°53.9 

300°05.4 

-22°31.7 

271°00.1 

-22°30.9 

14 

211°08.5 

21°32.8 

-2°53.2 

37°34.9 

3°53.3 

315°07.5 

-22°31.8 

286°02.6 

-22°30.9 

15 

226° 11.0 

36° 32.4 

-2°54.5 

52°35.9 

3°52.6 

330°09.7 

-22°31.8 

301°05.0 

-22°30.9 

16 

241°13.5 

51°32.1 

-2°55.7 

67°36.9 

3°52.0 

345°11.8 

-22°31.8 

316°07.4 

-22°30.9 

17 

256°15.9 

66°31.7 

-2°57.0 

82°37.9 

3°51.4 

0°13.9 

-22°31.9 

331°09.9 

-22°30.9 

18 

271°18.4 

81°31.3 

-2°58.3 

97°38.9 

3°50.7 

15°16.1 

-22°31.9 

346° 12.3 

-22°30.9 

19 

286°20.8 

96°30.9 

-2°59.6 

112°39.9 

3°50.1 

30°18.2 

-22°31.9 

1° 14.8 

-22°30.9 

20 

301°23.3 

111°30.6 

-3°00.8 

127°40.9 

3° 49.4 

45°20.4 

-22°32.0 

16° 17.2 

-22°30.9 

21 

316°25.8 

126°30.2 

-3°02.1 

142°41.8 

3° 48.8 

60°22.5 

-22°32.0 

31° 19.7 

-22°30.9 

22 

331°28.2 

141°29.8 

-3°03.4 

157°42.8 

3° 48.2 

75° 24.7 

-22°32.1 

46° 22.1 

-22°30.9 

23 

346° 30.7 

156°29.4 

-3°04.6 

172°43.8 

3° 47.5 

90°26.8 

-22°32.1 

61°24.6 

-22°30.9 

Mer.f 

)ass.:23:53 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.8 | 

v2.1 d-0.0 

m-1.9 

v2.4 d-0.0 m0.4 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

l u 33.2 

171 u 29.1 

-3°05.9 

187 u 44.8 

3 U 46.9 

105“29.0 

-22 u 32.1 

76°27.0 

-22 u 30.9 

1 

16°35.6 

186°28.7 

-3°07.2 

202°45.8 

3°46.2 

120°31.1 

-22°32.2 

91°29.4 

-22°30.9 

2 

31°38.1 

201°28.3 

-3°08.5 

217°46.8 

3°45.6 

135°33.2 

-22°32.2 

106°31.9 

-22°30.9 

3 

46°40.6 

216°27.9 

-3°09.7 

232°47.8 

3°44.9 

150°35.4 

-22°32.2 

121°34.3 

-22°31.0 

4 

61°43.0 

231°27.6 

-3°11.0 

247°48.8 

3°44.3 

165°37.5 

-22°32.3 

136°36.8 

-22°31.0 

5 

76°45.5 

246° 27.2 

-3°12.3 

262°49.8 

3°43.7 

180°39.7 

-22°32.3 

151°39.2 

-22°31.0 

6 

91°48.0 

261°26.8 

-3°13.5 

277°50.8 

3°43.0 

195°41.8 

-22°32.3 

166°41.7 

-22°31.0 

7 

106°50.4 

276° 26.4 

-3° 14.8 

292°51.8 

3°42.4 

210°43.9 

-22°32.4 

181°44.1 

-22°31.0 

8 

121°52.9 

291°26.1 

-3°16.1 

307°52.8 

3°41.7 

225°46.1 

-22°32.4 

196°46.5 

-22°31.0 

9 

136°55.3 

306°25.7 

-3°17.3 

322°53.8 

3°41.1 

240°48.2 

-22°32.4 

211°49.0 

-22°31.0 

10 

151°57.8 

321°25.3 

-3°18.6 

337°54.8 

3°40.4 

255°50.4 

-22°32.5 

226°51.4 

-22°31.0 

11 

167°00.3 

336° 24.9 

-3°19.9 

352°55.7 

3°39.8 

270°52.5 

-22°32.5 

241°53.9 

-22°31.0 

12 

182°02.7 

351°24.6 

-3°21.2 

7°56.7 

3°39.2 

285° 54.6 

-22°32.5 

256°56.3 

-22°31.0 

13 

197°05.2 

6° 24.2 

-3°22.4 

22°57.7 

3°38.5 

300°56.8 

-22°32.6 

271°58.7 

-22°31.0 

14 

212°07.7 

21°23.8 

-3°23.7 

37°58.7 

3°37.9 

315°58.9 

-22°32.6 

287°01.2 

-22°31.0 

15 

227°10.1 

36°23.4 

-3°25.0 

52°59.7 

3°37.2 

331°01.1 

-22°32.6 

302°03.6 

-22°31.0 

16 

242° 12.6 

51°23.1 

-3°26.2 

68°00.7 

3°36.6 

346°03.2 

-22°32.7 

317° 06.1 

-22°31.0 

17 

257°15.1 

66°22.7 

-3°27.5 

83°01.7 

3°35.9 

1°05.3 

-22°32.7 

332°08.5 

-22°31.0 

18 

272° 17.5 

81°22.3 

-3°28.8 

98°02.7 

3°35.3 

16°07.5 

-22°32.8 

347° 10.9 

-22°31.0 

19 

287°20.0 

96°21.9 

-3°30.0 

113°03.7 

3°34.7 

31°09.6 

-22°32.8 

2° 13.4 

-22°31.0 

20 

302°22.4 

111°21.6 

-3°31.3 

128°04.7 

3°34.0 

46° 11.8 

-22°32.8 

17° 15.8 

-22°31.0 

21 

317°24.9 

126°21.2 

-3°32.6 

143°05.7 

3°33.4 

61°13.9 

-22°32.9 

32° 18.3 

-22°31.0 

22 

332°27.4 

141°20.8 

-3°33.9 

158°06.7 

3°32.7 

76°16.0 

-22°32.9 

47° 20.7 

-22°31.0 

23 

347°29.8 

156°20.4 

-3°35.1 

173°07.7 

3°32.1 

91°18.2 

-22°32.9 

62°23.1 

-22°31.0 


Mer.f 

)ass.:23:49 

v-0.4 d-1.3 

CO 

00 

E 

vl.O d-0.6 ml.8 

v2.1 d-0.0 

m-1.9 

v2.4 d-0.0 m0.4 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

2“32.3 

171°20.0 

-3“36.4 

188“08.7 

3°31.4 

106°20.3 

-22°33.0 

77°25.6 

-22°31.0 

1 

17°34.8 

186° 19.7 

-3°37.7 

203°09.7 

3°30.8 

121°22.4 

-22°33.0 

92°28.0 

-22°31.0 

2 

32°37.2 

201° 19.3 

-3°38.9 

218°10.6 

3°30.2 

136°24.6 

-22°33.0 

107° 30.5 

-22°31.0 

3 

47°39.7 

216° 18.9 

-3°40.2 

233°11.6 

3°29.5 

151°26.7 

-22°33.1 

122°32.9 

-22°31.0 

4 

62°42.2 

231°18.5 

-3°41.5 

248° 12.6 

3°28.9 

166°28.9 

-22°33.1 

137°35.3 

-22°31.0 

5 

77°44.6 

246° 18.2 

-3°42.7 

263° 13.6 

3°28.2 

181°31.0 

-22°33.1 

152°37.8 

-22°31.0 

6 

92°47.1 

261°17.8 

-3°44.0 

278° 14.6 

3°27.6 

196°33.1 

-22°33.2 

167°40.2 

-22°31.0 

7 

107°49.6 

276° 17.4 

-3°45.3 

293°15.6 

3°26.9 

211°35.3 

-22°33.2 

182°42.6 

-22°31.0 

8 

122°52.0 

291°17.0 

-3°46.5 

308° 16.6 

3°26.3 

226°37.4 

-22°33.2 

197°45.1 

-22°31.0 

9 

137°54.5 

306° 16.6 

-3°47.8 

323° 17.6 

3°25.6 

241°39.5 

-22°33.3 

212°47.5 

-22°31.0 

10 

152°56.9 

321°16.3 

-3°49.1 

338° 18.6 

3°25.0 

256°41.7 

-22°33.3 

227° 50.0 

-22°31.0 

11 

167°59.4 

336° 15.9 

-3°50.3 

353° 19.6 

3°24.4 

271°43.8 

-22°33.4 

242°52.4 

-22°31.0 

12 

183°01.9 

351°15.5 

-3°51.6 

8°20.6 

3°23.7 

286°45.9 

-22° 33.4 

257° 54.8 

-22°31.0 

13 

198°04.3 

6°15.1 

-3°52.9 

23°21.6 

3°23.1 

301°48.1 

-22°33.4 

272°57.3 

-22°31.0 

14 

213°06.8 

21°14.8 

-3°54.2 

38°22.6 

3°22.4 

316°50.2 

-22°33.5 

287° 59.7 

-22°31.0 

15 

228°09.3 

36° 14.4 

-3°55.4 

53°23.6 

3°21.8 

331°52.3 

-22°33.5 

303°02.1 

-22°31.0 

16 

243° 11.7 

51°14.0 

-3°56.7 

68°24.6 

3°21.1 

346° 54.5 

-22°33.5 

318°04.6 

-22°31.0 

17 

258° 14.2 

66°13.6 

-3°58.0 

83°25.5 

3°20.5 

1°56.6 

-22°33.6 

333°07.0 

-22°31.0 

18 

273° 16.7 

81°13.2 

-3°59.2 

98°26.5 

3°19.9 

16°58.7 

-22°33.6 

348° 09.4 

-22°31.0 

19 

288°19.1 

96° 12.9 

-4°00.5 

113°27.5 

3°19.2 

32°00.9 

-22°33.6 

3° 11.9 

-22°31.0 

20 

303°21.6 

111°12.5 

-4°01.8 

128°28.5 

3°18.6 

47°03.0 

-22°33.7 

18° 14.3 

-22°31.0 

21 

318°24.1 

126° 12.1 

-4°03.0 

143°29.5 

3°17.9 

62°05.1 

-22°33.7 

33°16.8 

-22°31.0 

22 

333°26.5 

141° 11.7 

-4°04.3 

158°30.5 

3°17.3 

77°07.2 

-22°33.7 

48° 19.2 

-22°31.0 

23 

348°29.0 

156°11.3 

-4°05.6 

173°31.5 

3°16.6 

92°09.4 

-22°33.8 

63°21.6 

-22°31.0 

Mer.f 

)ass.:23:45 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.8 

v2.1 d-0.0 

m-1.9 

v2.4 d-0.0 m0.4 


Stars 



SHA 

Dec 

Alpheratz 

357°38.7 

29° 12.0 

Ankaa 

353°11.0 

-42°11.9 

Schedar 

349°35.1 

56°38.6 

Diphda 

348°51.1 

-17°52.7 

Achernar 

335°23.0 

-57°08.2 

Hamal 

327°55.7 

23°33.3 

Polaris 

315°34.9 

89°20.5 

Akamar 

315°14.8 

-40° 13.4 

Menkar 

314° 10.3 

4°10.0 

Mirfak 

308°33.9 

49°55.6 

Aldebaran 

290°44.3 

16°32.9 

Rigel 

281°07.9 

-8° 10.7 

Capella 

280°28.0 

46°00.9 

Bellatrix 

278°27.4 

6°22.0 

Elnath 

278°07.2 

28°37.3 

Alnilam 

275°42.0 

-1°11.3 

Betelgeuse 

270°56.7 

7°24.6 

Canopus 

263°54.3 

-52°42.1 

Sirius 

258°29.9 

-16°44.3 

Adara 

255°09.2 

-28°59.7 

Procyon 

244°55.3 

5° 10.7 

Pollux 

243°22.6 

27°58.6 

Avior 

234° 16.7 

-59° 34.1 

Suhail 

222°49.6 

-43°30.5 

Miaplacidus 

221°39.6 

-69°47.6 

Alphard 

217°52.1 

-8°44.5 

Regulus 

207°39.2 

11°52.4 

Dubhe 

193°47.0 

61°38.8 

Denebola 

182°29.5 

14°28.0 

Gienah 

175°48.2 

-17°38.8 

Acrux 

173°05.3 

-63° 12.3 

Gacrux 

171°56.7 

-57° 13.2 

Alioth 

166° 17.5 

55°51.4 

Spica 

158°27.0 

-11°15.6 

Alcaid 

152°55.9 

49° 13.2 

Hadar 

148°42.4 

-60°28.0 

Menkent 

148°02.9 

-36°27.8 

Arcturus 

145°51.9 

19°05.4 

Rigil Kent. 

139°46.4 

-60°54.9 

Zubenelg. 

137°00.9 

-16°07.2 

Kochab 

137°20.9 

74°04.8 

Alphecca 

126°07.6 

26°39.3 

Antares 

112°21.1 

-26°28.4 

Atria 

107° 19.2 

-69°03.8 

Sabik 

102°07.7 

-15°44.8 

Shaula 

96°16.2 

-37°07.0 

Rasalhague 

96°02.5 

12°33.1 

Etamin 

90°44.2 

51°29.6 

Kaus Aust. 

83°38.1 

-34°22.4 

Vega 

80°36.0 

38°48.5 

Nunki 

75°52.9 

-26° 16.2 

Altair 

62°04.0 

8°55.4 

Peacock 

53°12.1 

-56°40.4 

Deneb 

49°28.3 

45°21.3 

Enif 

33°42.7 

9°58.1 

Alnair 

27°38.0 

-46°52.0 

Fomalhaut 

15°19.0 

-29°31.0 

Scheat 

13°48.9 

28°11.4 

Markab 

13°33.8 

15°18.8 

2019/9/2 

SHA 

Mer.pass 

Venus 

171°04.0 

12:34 

Mars 

186°47.0 

11:30 

Jupiter 

104°03.4 

16:59 

Saturn 

74°54.3 

18:55 

2019/9/2 

SHA 

Mer.pass 

Venus 

169°55.9 

12:34 

Mars 

186°11.7 

11:28 

Jupiter 

103°55.8 

16:56 

Saturn 

74°53.8 

18:51 

2019/9/2 

SHA 

Mer.pass 

Venus 

168°47.7 

12:35 

Mars 

185°36.4 

11:27 

Jupiter 

103°48.0 

16:52 

Saturn 

74°53.3 

18:47 


Horizontal paralax 


Venus: 

0.1 

Mars: 

0.1 
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2019 September 22 to Sep. 24 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

181 u 45.5 

0 U 31.0 

273°26.3 

8.0 

21°55.3 

3.4 

57.4 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

196°45.7 

0°30.0 

287°53.3 

7.9 

21°58.7 

3.3 

57.4 

72 

03:02 

04:33 

05:41 

18:01 

19:09 

20:38 

2 

211°45.9 

0°29.0 

302° 20.2 

7.8 

22°02.0 

3.2 

57.4 

70 

03:22 

04:41 

05:42 

18:00 

19:01 

20:19 

3 

226°46.1 

0°28.0 

316°47.0 

7.8 

22°05.1 

3.1 

57.5 

68 

03:37 

04:47 

05:43 

17:60 

18:55 

20:05 

4 

241°46.3 

0°27.1 

331° 13.7 

7.7 

22°08.1 

2.9 

57.5 

66 

03:49 

04:53 

05:44 

17:59 

18:50 

19:53 

5 

256°46.6 

0°26.1 

345°40.4 

7.6 

22° 11.0 

2.8 

57.5 

64 

03:59 

04:57 

05:45 

17:59 

18:46 

19:44 

6 

271°46.8 

0°25.1 

0°07.0 

7.6 

22° 13.7 

2.7 

57.6 

62 

04:07 

05:01 

05:45 

17:58 

18:42 

19:36 

7 

286°47.0 

0°24.2 

14°33.5 

7.5 

22° 16.4 

2.6 

57.6 

60 

04:14 

05:04 

05:46 

17:58 

18:39 

19:29 

8 

301°47.2 

0°23.2 

28°60.0 

7.4 

22° 18.9 

2.4 

57.6 

58 

04:20 

05:07 

05:46 

17:58 

18:37 

19:23 

9 

316°47.5 

0°22.2 

43° 26.4 

7.4 

22°21.2 

2.3 

57.7 

56 

04:25 

05:09 

05:46 

17:57 

18:34 

19:18 

10 

331°47.7 

0°21.2 

57° 52.7 

7.3 

22°23.5 

2.2 

57.7 

54 

04:29 

05:11 

05:47 

17:57 

18:32 

19:14 

11 

346°47.9 

0°20.3 

72° 19.0 

7.2 

22°25.6 

2.0 

57.7 

52 

04:33 

05:13 

05:47 

17:57 

18:31 

19:10 

12 

1°48.1 

0°19.3 

86°45.2 

7.2 

22°27.6 

1.9 

57.8 

50 

04:37 

05:15 

05:47 

17:57 

18:29 

19:07 

13 

16°48.3 

0°18.3 

101°11.3 

7.1 

22°29.4 

1.8 

57.8 

45 

04:44 

05:18 

05:48 

17:56 

18:26 

18:60 

14 

31°48.6 

0°17.3 

115°37.4 

7.1 

22°31.1 

1.6 

57.8 

40 

04:49 

05:21 

05:48 

17:56 

18:23 

18:55 

15 

46°48.8 

0°16.4 

130°03.4 

7.0 

22°32.7 

1.5 

57.9 

35 

04:54 

05:23 

05:48 

17:56 

18:21 

18:51 

16 

61°49.0 

0°15.4 

144° 29.4 

6.9 

22°34.1 

1.4 

57.9 

30 

04:57 

05:25 

05:49 

17:56 

18:20 

18:47 

17 

76°49.2 

0° 14.4 

158°55.3 

6.9 

22°35.4 

1.2 

58.0 

20 

05:01 

05:27 

05:49 

17:56 

18:18 

18:43 

18 

91°49.4 

0°13.5 

173°21.2 

6.8 

22°36.6 

1.1 

58.0 

10 

05:04 

05:28 

05:49 

17:56 

18:17 

18:41 

19 

106°49.7 

0°12.5 

187°47.0 

6.8 

22°37.6 

1.0 

58.0 

0 

05:05 

05:29 

05:49 

17:56 

18:16 

18:40 

20 

121°49.9 

0°11.5 

202° 12.7 

6.7 

22°38.5 

0.8 

58.1 

-10 

05:04 

05:28 

05:49 

17:56 

18:17 

18:41 

21 

136°50.1 

0°10.5 

216°38.4 

6.7 

22°39.3 

0.7 

58.1 

-20 

05:01 

05:27 

05:49 

17:56 

18:18 

18:44 

22 

151°50.3 

0°09.6 

231°04.0 

6.6 

22°39.9 

0.5 

58.1 

-30 

04:57 

05:25 

05:49 

17:57 

18:20 

18:48 

23 

166°50.5 

0°08.6 

245° 29.6 

6.6 

22°40.4 

0.4 

58.2 

-35 

04:54 

05:23 

05:49 

17:57 

18:22 

18:52 


SD.—15.9 

d=-1.0 

S.D.—15.6 

-40 

04:50 

05:21 

05:48 

17:57 

18:24 

18:56 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:44 

04:37 

04:34 

04:30 

04:26 

04:21 

04:15 

05:19 

05:15 

05:14 

05:12 

05:10 

05:07 

05:05 

05:48 

05:48 

05:47 

05:47 

05:47 

05:46 

05:46 

17:58 

17:58 

17:59 

17:59 

17:59 

17:60 

18:00 

18:27 

18:31 

18:32 

18:34 

18:36 

18:39 

18:42 

19:01 

19:09 

19:12 

19:16 

19:21 

19:26 

19:32 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

181°50.8 

196°51.0 

211°51.2 

226°51.4 

241°51.6 

0°07.6 

0°06.6 

0°05.7 

0°04.7 

0°03.7 

259°55.2 
274° 20.6 
288°46.1 
303° 11.5 
317°36.8 

6.5 

6.5 

6.4 

6.4 

6.3 

22°40.7 

22°40.9 

22°40.9 

22°40.8 

22°40.6 

0.3 

0.1 

-0.0 

-0.2 

-0.3 

58.2 

58.2 

58.3 

58.3 

58.4 









5 

256°51.9 

0°02.8 

332°02.1 

6.3 

22°40.2 

-0.4 

58.4 








6 

271°52.1 

0°01.8 

346° 27.3 

6.2 

22°39.7 

-0.6 

58.4 



Moonrise 



Moonset 


7 

286°52.3 

0°00.8 

0°52.6 

6.2 

22°39.0 

-0.7 

58.5 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

301°52.5 

-0°00.2 

15° 17.7 

6.1 

22°38.2 

-0.9 

58.5 

72 







9 

316°52.7 

-0°01.1 

29°42.9 

6.1 

22°37.3 

-1.0 

58.5 

70 







10 

331°53.0 

-0°02.1 

44° 07.9 

6.1 

22°36.2 

-1.2 

58.6 

68 



22:08 



18:51 

11 

346°53.2 

-0°03.1 

58°33.0 

6.0 

22° 34.9 

-1.3 

58.6 

66 

19:57 

21:07 

22:50 

16:57 

17:48 

18:08 

12 

1°53.4 

-0°04.1 

72°58.0 

6.0 

22°33.5 

-1.5 

58.6 

64 

20:40 

21:46 

23:18 

16:14 

17:08 

17:39 

13 

16°53.6 

-0°05.0 

87° 23.0 

6.0 

22°32.0 

-1.6 

58.7 

62 

21:09 

22:14 

23:40 

15:45 

16:41 

17:17 

14 

31°53.8 

-0°06.0 

101°47.9 

5.9 

22°30.3 

-1.8 

58.7 

60 

21:31 

22:35 

23:57 

15:23 

16:19 

16:59 

15 

46° 54.0 

-0°07.0 

116°12.9 

5.9 

22°28.5 

-1.9 

58.8 

58 

21:49 

22:53 


15:05 

16:01 

16:44 

16 

61°54.3 

-0°07.9 

130°37.7 

5.9 

22°26.5 

-2.1 

58.8 

56 

22:04 

23:07 


14:50 

15:47 

16:31 

17 

76°54.5 

-0°08.9 

145°02.6 

5.8 

22° 24.4 

-2.2 

58.8 

54 

22:17 

23:20 


14:37 

15:34 

16:20 

18 

91°54.7 

-0°09.9 

159°27.4 

5.8 

22°22.1 

-2.4 

58.9 

52 

22:29 

23:31 


14:26 

15:23 

16:10 

19 

106°54.9 

-0°10.9 

173° 52.2 

5.8 

22° 19.7 

-2.5 

58.9 

50 

22:39 

23:41 


14:16 

15:13 

16:01 

20 

121°55.1 

-0°11.8 

188° 17.0 

5.8 

22°17.1 

-2.6 

58.9 

45 

23:00 


00:02 

13:54 

14:52 

15:42 

21 

136°55.4 

-0°12.8 

202°41.7 

5.7 

22° 14.4 

-2.8 

59.0 

40 

23:17 


00:18 

13:37 

14:35 

15:27 

22 

151°55.6 

-0°13.8 

217° 06.5 

5.7 

22° 11.5 

-2.9 

59.0 

35 

23:32 


00:32 

13:23 

14:20 

15:14 

23 

166°55.8 

-0°14.8 

231°31.2 

5.7 

22°08.5 

-3.1 

59.0 

30 

23:45 


00:45 

13:10 

14:08 

15:02 


SD. — 15.9 

d=-1.0 

S.D.—15.9 

20 


00:06 

01:06 

12:49 

13:46 

14:42 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 


00:25 

00:43 

01:00 

01:19 

01:41 

01:54 

02:08 

02:26 

02:47 

02:58 

03:09 

03:23 

03:38 

03:57 

01:24 

01:41 

01:58 

02:16 

02:37 

02:49 

03:03 

03:20 

03:40 

03:50 

04:01 

04:13 

04:28 

04:45 

12:30 

12:13 

11:56 

11:37 

11:15 

11:03 

10:48 

10:31 

10:10 

10:00 

09:49 

09:36 

09:21 

09:03 

13:28 

13:10 

12:53 

12:34 

12:12 

11:60 

11:45 

11:28 

11:06 

10:56 

10:44 

10:31 

10:15 

09:57 

14:25 

14:09 

13:53 

13:35 

13:15 

13:03 

12:50 

12:34 

12:14 

12:04 

11:53 

11:41 

11:27 

11:11 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

00:03 

00:21 

00:42 

00:55 

01:09 

01:26 

01:46 

01:56 

02:08 

02:20 

02:35 

02:53 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

181 u 56.0 

196°56.2 

211°56.5 

226°56.7 

241°56.9 

256°57.1 

271°57.3 

286°57.5 

301°57.8 

316°58.0 

331°58.2 

346°58.4 

-0 U 15.7 

-0°16.7 

-0°17.7 

-0°18.7 

-0°19.6 

-0°20.6 

-0°21.6 

-0°22.5 

-0°23.5 

-0°24.5 

-0°25.5 

-0°26.4 

245°55.8 
260°20.5 
274°45.2 
289°09.8 
303° 34.4 
317°59.0 
332°23.6 
346°48.2 
1°12.7 
15°37.3 
30°01.8 
44° 26.4 

5.7 

5.7 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.5 

5.5 

22 u 05.3 

22°02.0 

21°58.5 

21°54.9 

21°51.1 

21°47.2 

21°43.1 

21°38.9 

21°34.6 

21°30.0 

21°25.4 

21°20.6 

-3.2 

-3.4 

-3.5 

-3.7 

-3.8 

-4.0 

-4.1 

-4.3 

-4.4 

-4.6 

-4.7 

-4.9 

59.1 

59.1 

59.2 
59.2 

59.2 

59.3 
59.3 

59.3 

59.4 
59.4 

59.4 

59.5 








12 

1°58.6 

-0°27.4 

58°50.9 

5.5 

21°15.6 

-5.0 

59.5 








13 

16°58.8 

-0°28.4 

73° 15.5 

5.5 

21° 10.5 

-5.2 

59.5 



Sun 



Moon 


14 

31°59.1 

-0°29.4 

87°40.0 

5.5 

21°05.3 

-5.3 

59.6 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

46°59.3 

-0°30.3 

102° 04.5 

5.5 

20° 59.9 

-5.5 

59.6 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

61°59.5 

-0°31.3 

116°29.1 

5.5 

20° 54.3 

-5.6 

59.6 

22 

07:02 

07:12 

11:52 

05:59 

18:27 

23(46%) 

17 

76°59.7 

-0°32.3 

130°53.6 

5.5 

20°48.6 

-5.8 

59.7 

23 

07:23 

07:33 

11:52 

06:56 

19:25 

24(35%) 

18 

91°59.9 

-0°33.3 

145°18.1 

5.5 

20°42.8 

-5.9 

59.7 

24 

07:44 

07:54 

11:52 

07:54 

20:24 

25(25%) 

19 

107°00.2 

-0°34.2 

159°42.7 

5.5 

20° 36.8 

-6.1 

59.7 








20 

122°00.4 

-0°35.2 

174° 07.2 

5.6 

20°30.7 

-6.2 

59.8 








21 

137°00.6 

-0°36.2 

188°31.8 

5.6 

20° 24.4 

-6.3 

59.8 








22 

152°00.8 

-0°37.2 

202° 56.4 

5.6 

20° 18.0 

-6.5 

59.8 








23 

167°01.0 

-0°38.1 

217° 20.9 

5.6 

20° 11.4 

-6.6 

59.9 









SD.—15.9 

d=-1.0 

S.D.—16.1 
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September 25, 26 ,27 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

3°31.4 

171° 11.0 

-4°06.8 

188°32.5 

3° 16.0 

107°11.5 

-22° 33.8 

78° 24.1 

-22°31.0 

Alpheratz 

357°38.7 

29° 12.0 

1 

18°33.9 

186° 10.6 

-4°08.1 

203°33.5 

3°15.3 

122° 13.6 

-22°33.8 

93° 26.5 

-22°31.0 

Ankaa 

353°11.0 

-42°11.9 

2 

33°36.4 

201°10.2 

-4° 09.4 

218°34.5 

3° 14.7 

137° 15.8 

-22°33.9 

108°28.9 

-22°31.0 

Schedar 

349°35.1 

56°38.7 

3 

48°38.8 

216°09.8 

-4° 10.6 

233°35.5 

3° 14.1 

152° 17.9 

-22° 33.9 

123°31.4 

-22°31.0 

Diphda 

348°51.1 

-17°52.7 

4 

63°41.3 

231°09.4 

-4°11.9 

248°36.5 

3° 13.4 

167°20.0 

-22°34.0 

138°33.8 

-22°31.0 

Achernar 

335°23.0 

-57°08.2 

5 

78°43.8 

246°09.0 

-4° 13.2 

263°37.5 

3°12.8 

182°22.2 

-22° 34.0 

153°36.2 

-22°31.0 

Hamal 

327°55.6 

23°33.3 

6 

93°46.2 

261°08.7 

-4° 14.4 

278°38.5 

3° 12.1 

197°24.3 

-22°34.0 

168°38.7 

-22°31.0 

Polaris 

315°33.8 

89°20.5 

7 

108°48.7 

276°08.3 

-4° 15.7 

293°39.5 

3° 11.5 

212°26.4 

-22°34.1 

183°41.1 

-22°31.0 

Akamar 

315°14.7 

-40° 13.5 

8 

123°51.2 

291°07.9 

-4° 16.9 

308° 40.4 

3° 10.8 

227°28.5 

-22°34.1 

198°43.5 

-22°31.0 

Menkar 

314° 10.3 

4°10.0 

9 

138°53.6 

306°07.5 

-4° 18.2 

323°41.4 

3° 10.2 

242°30.7 

-22°34.1 

213° 46.0 

-22°31.0 

Mirfak 

308°33.9 

49°55.6 

10 

153°56.1 

321°07.1 

-4° 19.5 

338°42.4 

3°09.5 

257°32.8 

-22° 34.2 

228°48.4 

-22°31.0 

Aldebaran 

290°44.3 

16°32.9 

11 

168°58.5 

336°06.8 

-4° 20.7 

353° 43.4 

3°08.9 

272°34.9 

-22°34.2 

243°50.8 

-22°31.0 

Rigel 

281°07.8 

-8° 10.7 

12 

184°01.0 

351°06.4 

-4°22.0 

8° 44.4 

3°08.3 

287° 37.1 

-22° 34.2 

258°53.3 

-22°31.0 

Capella 

280°28.0 

46°00.9 

13 

199°03.5 

6°06.0 

-4° 23.3 

23°45.4 

3°07.6 

302°39.2 

-22° 34.3 

273°55.7 

-22°31.0 

Bellatrix 

278°27.3 

6°22.0 

14 

214°05.9 

21°05.6 

-4° 24.5 

38°46.4 

3°07.0 

317°41.3 

-22°34.3 

288°58.1 

-22°31.0 

Elnath 

278°07.1 

28°37.3 

15 

229°08.4 

36°05.2 

-4°25.8 

53°47.4 

3°06.3 

332°43.4 

-22°34.3 

304°00.5 

-22°31.0 

Alnilam 

275°42.0 

-1°11.3 

16 

244° 10.9 

51°04.8 

-4°27.1 

68°48.4 

3°05.7 

347°45.6 

-22° 34.4 

319°03.0 

-22°31.0 

Betelgeuse 

270°56.6 

7°24.6 

17 

259° 13.3 

66°04.5 

-4° 28.3 

83°49.4 

3°05.0 

2°47.7 

-22° 34.4 

334°05.4 

-22°31.0 

Canopus 

263°54.3 

-52°42.1 

18 

274° 15.8 

81°04.1 

-4°29.6 

98°50.4 

3°04.4 

17°49.8 

-22° 34.5 

349°07.8 

-22°31.1 

Sirius 

258°29.9 

-16°44.3 

19 

289° 18.3 

96°03.7 

-4° 30.9 

113°51.4 

3°03.7 

32°51.9 

-22°34.5 

4° 10.3 

-22°31.1 

Adara 

255°09.2 

-28°59.7 

20 

304°20.7 

111°03.3 

-4°32.1 

128°52.4 

3°03.1 

47° 54.1 

-22° 34.5 

19° 12.7 

-22°31.1 

Procyon 

244°55.3 

5°10.7 

21 

319°23.2 

126°02.9 

-4° 33.4 

143°53.4 

3°02.4 

62°56.2 

-22° 34.6 

34° 15.1 

-22°31.1 

Pollux 

243°22.5 

27°58.6 

22 

334°25.7 

141°02.5 

-4° 34.6 

158°54.4 

3°01.8 

77°58.3 

-22°34.6 

49° 17.6 

-22°31.1 

Avior 

234° 16.6 

-59° 34.1 

23 

349°28.1 

156°02.2 

-4°35.9 

173°55.3 

3°01.2 

93°00.4 

-22° 34.6 

64°20.0 

-22°31.1 

Suhail 

222°49.6 

-43°30.5 

Mer.pass.:23:42 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.8 | 

v2.1 d-0.0 

m-1.9 

v2.4 d-0.0 m0.5 

Miaplacidus 

221°39.5 

-69°47.6 


Alphard 

217°52.1 

-8°44.5 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 












1QQ°47n 

fii°oo 7 

0 

4 U 30.6 

171°01.8 

-4°37.2 

188 u 56.3 

3 U 00.5 

108 u 02.6 

-22 u 34.7 

79°22.4 

-22 u 31.1 

uuDne 

±yo ‘t/.u 

i onO on it 

Ol jo. / 

1 A O 0“7 A 

1 

19°33.0 

186°01.4 

-4° 38.4 

203°57.3 

2°59.9 

123°04.7 

-22° 34.7 

94° 24.9 

-22°31.1 

Denebola 

18 2 2y.D 

14 2/.y 

2 

34°35.5 

201°01.0 

-4°39.7 

218°58.3 

2°59.2 

138°06.8 

-22° 34.7 

109° 27.3 

-22°31.1 

Gienah 

175°48.2 

i "70One o 

-17°38.8 

COOlOo 

3 

49°38.0 

216°00.6 

-4°41.0 

233°59.3 

2°58.6 

153°08.9 

-22°34.8 

124° 29.7 

-22°31.1 

Acrux 

1/3 05.3 

-63 12.3 

4 

64°40.4 

231°00.2 

-4° 42.2 

249° 00.3 

2°57.9 

168°11.1 

-22°34.8 

139°32.1 

-22°31.1 

Gacrux 

171°56.7 

-57° 13.2 

5 

79°42.9 

245°59.9 

-4°43.5 

264°01.3 

2°57.3 

183° 13.2 

-22°34.8 

154° 34.6 

-22°31.1 

Alioth 

166° 17.5 

55°51.4 

6 

94°45.4 

260°59.5 

-4°44.7 

279°02.3 

2°56.6 

198° 15.3 

-22° 34.9 

169° 37.0 

-22°31.1 

Spica 

158°27.0 

1 rnOrr a 

-11°15.6 

/inOlO o 

7 

109°47.8 

275°59.1 

-4°46.0 

294°03.3 

2°56.0 

213° 17.4 

-22° 34.9 

184°39.4 

-22°31.1 

Alcaid 

152 55.9 

40 13.2 

8 

124°50.3 

290°58.7 

-4°47.3 

309° 04.3 

2°55.3 

228° 19.5 

-22°35.0 

199°41.9 

-22°31.1 

Hadar 

148°42.4 

1 A O OAO A 

-60°28.0 
ncO A“7 O 

9 

139°52.8 

305°58.3 

-4°48.5 

324° 05.3 

2°54.7 

243°21.7 

-22°35.0 

214°44.3 

-22°31.1 

Menkent 

148 02.9 

-36 27.8 

10 

154°55.2 

320°57.9 

-4°49.8 

339°06.3 

2°54.1 

258°23.8 

-22° 35.0 

229°46.7 

-22°31.1 

Arcturus 

145 51.9 

19°05.4 

11 

169°57.7 

335°57.5 

-4°51.1 

354° 07.3 

2°53.4 

273°25.9 

-22°35.1 

244° 49.1 

-22°31.1 

Rigil Kent. 

139°46.5 

-60°54.9 

12 

185°00.2 

350°57.2 

-4°52.3 

9°08.3 

2°52.8 

288°28.0 

-22°35.1 

259°51.6 

-22°31.1 

Zubenelg. 

137°00.9 

-16°07.2 

13 

200°02.6 

5°56.8 

-4°53.6 

24°09.3 

2°52.1 

303°30.1 

-22°35.1 

274° 54.0 

-22°31.1 

Kochab 

137°20.9 

1 ACO A"7 C. 

74°04.8 

oc O on o 

14 

215°05.1 

20°56.4 

-4°54.8 

39° 10.2 

2°51.5 

318°32.3 

-22°35.2 

289°56.4 

-22°31.1 

Alphecca 

126 07.6 

i i no ai i 

26 39.3 

ocOoo A 

15 

230°07.5 

35°56.0 

-4°56.1 

54° 11.2 

2°50.8 

333° 34.4 

-22°35.2 

304° 58.9 

-22°31.1 

Antares 

112 21.1 

-26 28.4 

16 

245° 10.0 

50°55.6 

-4° 57.4 

69° 12.2 

2°50.2 

348°36.5 

-22°35.2 

320°01.3 

-22°31.1 

Atria 

107°19.3 

i nno a"7 ~r 

-69°03.8 

1 C O A A O 

17 

260° 12.5 

65°55.2 

-4°58.6 

84° 13.2 

2°49.5 

3°38.6 

-22°35.3 

335°03.7 

-22°31.1 

Sa bi k 

102 \J(.( 

-15 44.8 

o “7 o A“7 A 

18 

275° 14.9 

80°54.8 

-4°59.9 

99° 14.2 

2°48.9 

18°40.7 

-22°35.3 

350°06.1 

-22°31.1 

Shaula 

96°16.2 

O AO IT 

-37 07.0 

ioOoo i 

19 

290° 17.4 

95°54.4 

-5°01.1 

114°15.2 

2°48.2 

33°42.9 

-22°35.3 

5°08.6 

-22°31.1 

Rasalhague 

96 02.5 

nnO a a o 

12 33.1 

20 

305° 19.9 

110°54.1 

-5° 02.4 

129° 16.2 

2°47.6 

48°45.0 

-22°35.4 

20° 11.0 

-22°31.1 

Eta min 

yO 44.2 

51°29.6 

21 

320°22.3 

125°53.7 

-5°03.7 

144° 17.2 

2°47.0 

63°47.1 

-22°35.4 

35° 13.4 

-22°31.1 

Kaus Aust. 

83° 38.1 

onOoc i 

-34°22.4 

ooO a o c: 

22 

335°24.8 

140°53.3 

-5°04.9 

159° 18.2 

2°46.3 

78°49.2 

-22°35.5 

50° 15.8 

-22°31.1 

Vega 

80 36.1 

38 48.5 

23 

350°27.3 

155°52.9 

-5°06.2 

174° 19.2 

2°45.7 

93°51.3 

-22°35.5 

65° 18.3 

-22°31.1 

Nunki 

Altair 

75°52.9 

62°04.0 

-26° 16.2 
8°55.4 

Mer.pass.:23:38 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.8 | 

v2.1 d-0.0 

m-1.9 

v2.4 d-0.0 m0.5 

Peacock 

53°12.2 

-56°40.4 





















Deneb 

49°28.3 

45°21.3 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.1 

0 

5 U 29.7 

170 u 52.5 

-5°07.4 

189°20.2 

2 U 45.0 

108 u 53.5 

-22 u 35.5 

80 u 20.7 

-22 u 31.1 

Alnair 

27°38.0 

-46°52.0 

1 

20°32.2 

185°52.1 

-5°08.7 

204°21.2 

2°44.4 

123°55.6 

-22°35.6 

95°23.1 

-22°31.1 

Fomalhaut 

15°19.0 

-29°31.1 

2 

35°34.6 

200°51.7 

-5°10.0 

219°22.2 

2°43.7 

138°57.7 

-22° 35.6 

110°25.5 

-22°31.1 

Scheat 

13°48.9 

28°11.5 

3 

50°37.1 

215°51.3 

-5°11.2 

234° 23.2 

2°43.1 

153°59.8 

-22°35.6 

125°28.0 

-22°31.1 

Markab 

13°33.8 

15°18.8 

4 

65°39.6 

230°50.9 

-5° 12.5 

249° 24.2 

2°42.4 

169°01.9 

-22°35.7 

140° 30.4 

-22°31.1 

2019/9/2 

SHA 

Mer.pass 

5 

80°42.0 

245°50.6 

-5°13.7 

264°25.1 

2°41.8 

184°04.0 

-22°35.7 

155°32.8 

-22°31.1 


167°39.5 

12:36 

6 

95°44.5 

260°50.2 

-5°15.0 

279°26.1 

2°41.1 

199°06.2 

-22°35.7 

170°35.2 

-22°31.1 

Mars 

185°01.1 

11:25 

7 

110°47.0 

275°49.8 

-5° 16.3 

294°27.1 

2°40.5 

214°08.3 

-22°35.8 

185°37.7 

-22°31.1 

J u piter 

103°40.1 

16:49 

8 

125°49.4 

290°49.4 

-5°17.5 

309°28.1 

2°39.8 

229° 10.4 

-22°35.8 

200° 40.1 

-22°31.1 

Saturn 

74°52.6 

18:43 

9 

140°51.9 

305°49.0 

-5° 18.8 

324° 29.1 

2°39.2 

244° 12.5 

-22°35.8 

215°42.5 

-22°31.1 




10 

155°54.4 

320°48.6 

-5°20.0 

339°30.1 

2°38.6 

259° 14.6 

-22°35.9 

230°44.9 

-22°31.1 

2019/9/2 

SHA 

Mer.pass 

11 

170°56.8 

335°48.2 

-5°21.3 

354° 31.1 

2°37.9 

274° 16.7 

-22°35.9 

245°47.4 

-22°31.1 

Venus 

166°31.2 

12:36 

12 

185°59.3 

350°47.8 

-5°22.5 

9°32.1 

2°37.3 

289° 18.8 

-22° 36.0 

260° 49.8 

-22°31.1 

Mars 

184°25.8 

11:23 

13 

201°01.8 

5°47.4 

-5°23.8 

24°33.1 

2°36.6 

304°21.0 

-22°36.0 

275°52.2 

-22°31.1 

Jupiter 

103°32.0 

16:45 

14 

216°04.2 

20°47.0 

-5°25.1 

39° 34.1 

2°36.0 

319°23.1 

-22° 36.0 

290° 54.6 

-22°31.1 

Saturn 

74°51.8 

18:39 

15 

231°06.7 

35°46.7 

-5°26.3 

54°35.1 

2°35.3 

334°25.2 

-22°36.1 

305° 57.0 

-22°31.1 

2019/9/2 

SHA 

Mer.pass 

16 

246°09.1 

50°46.3 

-5°27.6 

69°36.1 

2°34.7 

349°27.3 

-22°36.1 

320°59.5 

-22°31.1 

Venus 

165°22.8 

12:37 

17 

261°11.6 

65°45.9 

-5°28.8 

84°37.1 

2°34.0 

4°29.4 

-22°36.1 

336°01.9 

-22°31.1 

Mars 

183°50.5 

11:22 

18 

276° 14.1 

80°45.5 

-5°30.1 

99°38.1 

2°33.4 

19°31.5 

-22°36.2 

351°04.3 

-22°31.1 

Jupiter 

103°23.7 

16:42 

19 

291°16.5 

95°45.1 

-5°31.3 

114°39.1 

2°32.7 

34°33.6 

-22° 36.2 

6°06.7 

-22°31.1 

Saturn 

74°51.0 

18:36 

20 

306° 19.0 

110°44.7 

-5°32.6 

129°40.1 

2°32.1 

49°35.8 

-22°36.2 

21°09.2 

-22°31.1 

! Horizontal naralax 


21 

321°21.5 

125°44.3 

-5°33.8 

144°41.0 

2°31.4 

64°37.9 

-22° 36.3 

36° 11.6 

-22°31.1 


r 

Venus; 

0.1 

22 

336°23.9 

140°43.9 

-5°35.1 

159°42.0 

2°30.8 

79°40.0 

-22° 36.3 

51° 14.0 

-22°31.1 


Mars: 

0.1 

23 

351°26.4 

155°43.5 

-5°36.4 

174°43.0 

2°30.1 

94°42.1 

-22°36.4 

66° 16.4 

-22°31.1 




Mer.pass.:23:34 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.8 | 

v2.1 d-0.0 

m-1.9 

v2.4 d-0.0 m0.5 
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2019 September 25 to Sep. 27 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

182 u 01.2 

-0 U 39.1 

231 u 45.5 

5.6 

20 u 04.7 

-6.8 

59.9 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

197°01.5 

-0°40.1 

246° 10.1 

5.6 

19°57.9 

-6.9 

59.9 

72 

03:20 

04:47 

05:55 

17:46 

18:53 

20:19 

2 

212°01.7 

-0°41.0 

260° 34.7 

5.6 

19°50.9 

-7.1 

60.0 

70 

03:37 

04:53 

05:54 

17:46 

18:47 

20:03 

3 

227°01.9 

-0°42.0 

274°59.3 

5.6 

19°43.8 

-7.2 

60.0 

68 

03:50 

04:58 

05:54 

17:47 

18:42 

19:50 

4 

242°02.1 

-0°43.0 

289°24.0 

5.6 

19°36.5 

-7.3 

60.0 

66 

03:60 

05:02 

05:54 

17:48 

18:38 

19:40 

5 

257°02.3 

-0°44.0 

303°48.6 

5.7 

19°29.1 

-7.5 

60.1 

64 

04:08 

05:06 

05:53 

17:48 

18:35 

19:32 

6 

272°02.5 

-0°44.9 

318°13.3 

5.7 

19°21.5 

-7.6 

60.1 

62 

04:16 

05:09 

05:53 

17:48 

18:32 

19:25 

7 

287°02.8 

-0°45.9 

332°38.0 

5.7 

19° 13.8 

-7.8 

60.1 

60 

04:22 

05:11 

05:53 

17:49 

18:30 

19:19 

8 

302°03.0 

-0°46.9 

347° 02.7 

5.7 

19°06.0 

-7.9 

60.2 

58 

04:27 

05:13 

05:52 

17:49 

18:28 

19:14 

9 

317°03.2 

-0°47.9 

1°27.4 

5.7 

18°58.0 

-8.0 

60.2 

56 

04:31 

05:15 

05:52 

17:49 

18:26 

19:10 

10 

332°03.4 

-0°48.8 

15°52.1 

5.8 

18°49.9 

-8.2 

60.2 

54 

04:35 

05:17 

05:52 

17:50 

18:25 

19:06 

11 

347°03.6 

-0°49.8 

30° 16.9 

5.8 

18°41.7 

-8.3 

60.3 

52 

04:39 

05:18 

05:52 

17:50 

18:23 

19:03 

12 

2°03.8 

-0°50.8 

44°41.7 

5.8 

18°33.3 

-8.4 

60.3 

50 

04:42 

05:20 

05:52 

17:50 

18:22 

19:00 

13 

17°04.0 

-0°51.8 

59°06.5 

5.8 

18°24.8 

-8.6 

60.3 

45 

04:48 

05:22 

05:51 

17:51 

18:20 

18:54 

14 

32°04.3 

-0°52.7 

73°31.3 

5.8 

18° 16.2 

-8.7 

60.3 

40 

04:52 

05:24 

05:51 

17:51 

18:18 

18:50 

15 

47° 04.5 

-0°53.7 

87°56.2 

5.9 

18°07.4 

-8.8 

60.4 

35 

04:56 

05:25 

05:51 

17:52 

18:17 

18:46 

16 

62°04.7 

-0°54.7 

102°21.0 

5.9 

17°58.5 

-9.0 

60.4 

30 

04:59 

05:26 

05:50 

17:52 

18:16 

18:44 

17 

77°04.9 

-0°55.7 

116°45.9 

5.9 

17°49.5 

-9.1 

60.4 

20 

05:02 

05:28 

05:50 

17:53 

18:15 

18:40 

18 

92°05.1 

-0°56.6 

131°10.9 

5.9 

17°40.3 

-9.2 

60.4 

10 

05:04 

05:28 

05:49 

17:54 

18:15 

18:39 

19 

107°05.3 

-0°57.6 

145°35.8 

6.0 

17°31.1 

-9.3 

60.5 

0 

05:03 

05:27 

05:48 

17:55 

18:15 

18:39 

20 

122°05.6 

-0°58.6 

160°00.8 

6.0 

17°21.6 

-9.5 

60.5 

-10 

05:02 

05:26 

05:47 

17:56 

18:17 

18:41 

21 

137°05.8 

-0°59.5 

174°25.8 

6.0 

17° 12.1 

-9.6 

60.5 

-20 

04:59 

05:24 

05:46 

17:57 

18:19 

18:44 

22 

152°06.0 

-1°00.5 

188°50.9 

6.1 

17°02.4 

-9.7 

60.6 

-30 

04:53 

05:21 

05:45 

17:58 

18:22 

18:50 

23 

167°06.2 

-1°01.5 

203° 16.0 

6.1 

16°52.7 

-9.8 

60.6 

-35 

04:49 

05:19 

05:44 

17:59 

18:24 

18:54 


SD. = 15.9 

d=-1.0 

S.D. —16.3 

-40 

04:45 

05:16 

05:43 

18:00 

18:27 

18:59 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:38 

04:30 

04:26 

04:22 

04:17 

04:11 

04:05 

05:13 

05:09 

05:07 

05:04 

05:02 

04:59 

04:55 

05:42 

05:41 

05:40 

05:40 

05:39 

05:38 

05:37 

18:01 

18:03 

18:04 

18:04 

18:05 

18:06 

18:07 

18:31 

18:35 

18:37 

18:40 

18:43 

18:46 

18:49 

19:05 

19:14 

19:18 

19:22 

19:27 

19:33 

19:40 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

182°06.4 

197°06.6 

212°06.8 

227°07.1 

242°07.3 

-1°02.5 

-1°03.4 

-1°04.4 

-1°05.4 

-1°06.4 

217°41.1 

232°06.2 

246°31.4 

260°56.6 

275°21.8 

6.1 

6.2 

6.2 

6.2 

6.3 

16°42.8 
16°32.7 
16°22.6 
16° 12.3 
16°01.9 

-10.0 

-10.1 

-10.2 

-10.3 

-10.4 

60.6 

60.6 

60.7 

60.7 

60.7 









5 

257°07.5 

-1°07.3 

289°47.1 

6.3 

15°51.4 

-10.6 

60.7 








6 

272°07.7 

-1°08.3 

304° 12.4 

6.3 

15°40.8 

-10.7 

60.8 



Moonrise 



Moonset 


7 

287°07.9 

-1°09.3 

318°37.8 

6.4 

15°30.1 

-10.8 

60.8 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

302°08.1 

-1°10.3 

333°03.1 

6.4 

15°19.2 

-10.9 

60.8 

72 

22:56 

— 

01:51 

20:08 

19:15 

18:47 

9 

317°08.3 

-1°11.2 

347°28.6 

6.4 

15°08.3 

-11.0 

60.8 

70 

23:49 

— 

02:13 

19:14 

18:51 

18:36 

10 

332°08.6 

-1°12.2 

1°54.0 

6.5 

14°57.2 

-11.1 

60.8 

68 

— 

00:22 

02:29 

18:40 

18:33 

18:27 

11 

347°08.8 

-1°13.2 

16° 19.5 

6.5 

14°46.1 

-11.2 

60.9 

66 

— 

00:45 

02:42 

18:16 

18:18 

18:19 

12 

2°09.0 

-1°14.2 

30°45.0 

6.5 

14°34.8 

-11.3 

60.9 

64 

— 

01:04 

02:53 

17:56 

18:06 

18:12 

13 

17°09.2 

-1°15.1 

45° 10.6 

6.6 

14°23.4 

-11.4 

60.9 

62 

— 

01:19 

03:02 

17:40 

17:56 

18:07 

14 

32°09.4 

-1°16.1 

59°36.2 

6.6 

14° 11.9 

-11.5 

60.9 

60 

— 

01:31 

03:10 

17:27 

17:47 

18:01 

15 

47°09.6 

-1° 17.1 

74°01.8 

6.7 

14°00.3 

-11.6 

60.9 

58 

00:12 

01:42 

03:17 

17:16 

17:39 

17:57 

16 

62°09.8 

-1°18.0 

88°27.5 

6.7 

13°48.6 

-11.7 

61.0 

56 

00:24 

01:51 

03:23 

17:06 

17:32 

17:53 

17 

77° 10.1 

-1°19.0 

102°53.2 

6.7 

13°36.9 

-11.8 

61.0 

54 

00:35 

01:60 

03:29 

16:57 

17:26 

17:49 

18 

92° 10.3 

-1°20.0 

117°18.9 

6.8 

13°25.0 

-11.9 

61.0 

52 

00:45 

02:07 

03:34 

16:49 

17:20 

17:46 

19 

107° 10.5 

-1°21.0 

131°44.7 

6.8 

13°13.0 

-12.0 

61.0 

50 

00:54 

02:14 

03:38 

16:41 

17:15 

17:43 

20 

122° 10.7 

-1°21.9 

146° 10.5 

6.8 

13°00.9 

-12.1 

61.0 

45 

01:12 

02:28 

03:47 

16:26 

17:04 

17:37 

21 

137° 10.9 

-1°22.9 

160°36.4 

6.9 

12°48.8 

-12.2 

61.0 

40 

01:27 

02:40 

03:55 

16:13 

16:54 

17:31 

22 

152°11.1 

-1°23.9 

175°02.3 

6.9 

12°36.5 

-12.3 

61.1 

35 

01:39 

02:50 

04:02 

16:02 

16:46 

17:26 

23 

167°11.3 

-1°24.9 

189°28.2 

7.0 

12°24.1 

-12.4 

6 hi 

30 

01:50 

02:58 

04:08 

15:53 

16:39 

17:22 


SD. = 15.9 

d=-1.0 

S.D. —16.5 

20 

02:09 

03:13 

04:18 

15:36 

16:27 

17:15 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

02:25 

02:40 

02:55 

03:11 

03:30 

03:40 

03:53 

04:07 

04:25 

04:33 

04:42 

04:53 

05:04 

05:18 

03:26 

03:38 

03:51 

04:03 

04:18 

04:27 

04:36 

04:48 

05:01 

05:08 

05:14 

05:22 

05:31 

05:41 

04:27 

04:35 

04:44 

04:53 

05:03 

05:08 

05:15 

05:23 

05:32 

05:36 

05:40 

05:46 

05:51 

05:58 

15:22 

15:08 

14:54 

14:39 

14:22 

14:12 

14:01 

13:47 

13:31 

13:23 

13:14 

13:04 

12:53 

12:40 

16:16 

16:06 

15:55 

15:44 

15:31 

15:24 

15:15 

15:05 

14:53 

14:47 

14:41 

14:34 

14:26 

14:17 

17:08 

17:02 

16:56 

16:49 

16:41 

16:37 

16:31 

16:25 

16:18 

16:15 

16:11 

16:07 

16:02 

15:57 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

182 u 11.6 
197°11.8 
212°12.0 
227° 12.2 
242° 12.4 
257° 12.6 
272° 12.8 
287° 13.0 
302° 13.3 
317° 13.5 
332° 13.7 
347° 13.9 

-l u 25.8 

-1°26.8 

-1°27.8 

-1°28.8 

-1°29.7 

-1°30.7 

-1°31.7 

-1°32.7 

-1°33.6 

-1°34.6 

-1°35.6 

-1°36.5 

203 u 54.2 
218°20.2 
232°46.2 
247° 12.3 
261°38.4 
276° 04.6 
290°30.8 
304° 57.1 
319°23.3 
333°49.6 
348° 16.0 
2°42.4 

7.0 

7.0 

7.1 

7.1 

7.1 

7.2 

7.2 

7.3 
7.3 

7.3 

7.4 
7.4 

12° 11.7 
11°59.2 
11°46.6 
11°33.9 
11°21.1 
11°08.2 
10°55.3 
10°42.3 
10°29.2 
10° 16.0 
10°02.8 
9°49.5 

-12.5 

-12.6 

-12.7 

-12.7 

-12.8 

-12.9 

-13.0 

-13.0 

-13.1 

-13.2 

-13.3 

-13.3 

61.1 

61.1 

61.1 

61.1 

61.1 

61.2 

61.2 

61.2 

61.2 

61.2 

61.2 

61.2 








12 

2°14.1 

-1°37.5 

17°08.8 

7.4 

9°36.1 

-13.4 

61.2 








13 

17° 14.3 

-1°38.5 

31°35.3 

7.5 

9°22.7 

-13.5 

61.2 



Sun 



Moon 


14 

32° 14.5 

-1°39.5 

46°01.8 

7.5 

9°09.2 

-13.5 

61.2 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

47° 14.7 

-1°40.4 

60°28.3 

7.6 

8°55.6 

-13.6 

61.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

62° 14.9 

-1°41.4 

74°54.9 

7.6 

8°42.0 

-13.7 

61.3 

25 

08:05 

08:15 

11:51 

08:53 

21:23 

26(15%) 

17 

77° 15.2 

-1°42.4 

89°21.5 

7.6 

8°28.3 

-13.7 

61.3 

26 

08:26 

08:36 

11:51 

09:52 

22:20 

27(8%) 

18 

92° 15.4 

-1°43.4 

103°48.1 

7.7 

8° 14.6 

-13.8 

61.3 

27 

08:46 

08:56 

11:51 

10:48 

23:16 

28(3%) 

19 

107° 15.6 

-1°44.3 

118°14.8 

7.7 

8°00.8 

-13.8 

61.3 








20 

122° 15.8 

-1°45.3 

132°41.5 

7.7 

7°46.9 

-13.9 

61.3 








21 

137° 16.0 

-1°46.3 

147°08.3 

7.8 

7°33.0 

-13.9 

61.3 








22 

152° 16.2 

-1°47.3 

161°35.0 

7.8 

7°19.1 

-14.0 

61.3 








23 

167° 16.4 

-1°48.2 

176°01.9 

7.8 

7°05.1 

-14.0 

61.3 









SD. = 16.0 

d=-1.0 

S.D. —16.7 
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September 28, 29 ,30 (Sat., Sun., Mon.) 



Aries 

Venus 

Mars 

Jupiter 

Satu 

rn 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

6°28.9 

170°43.1 

-5°37.6 

189°44.0 

2°29.5 

109°44.2 

-22°36.4 

81° 18.8 

-22°31.1 

1 

21°31.3 

185°42.7 

-5°38.9 

204°45.0 

2°28.9 

124°46.3 

-22°36.4 

96°21.3 

-22°31.1 

2 

36°33.8 

200°42.3 

-5°40.1 

219°46.0 

2°28.2 

139°48.4 

-22°36.5 

111°23.7 

-22°31.1 

3 

51°36.2 

215°41.9 

-5°41.4 

234°47.0 

2°27.6 

154°50.5 

-22°36.5 

126°26.1 

-22°31.1 

4 

66°38.7 

230°41.5 

-5°42.6 

249°48.0 

2°26.9 

169°52.6 

-22°36.5 

141°28.5 

-22°31.1 

5 

81°41.2 

245°41.2 

-5°43.9 

264°49.0 

2°26.3 

184°54.8 

-22°36.6 

156°30.9 

-22°31.1 

6 

96°43.6 

260°40.8 

-5°45.1 

279°50.0 

2°25.6 

199°56.9 

-22°36.6 

171°33.4 

-22°31.1 

7 

111°46.1 

275°40.4 

-5°46.4 

294°51.0 

2°25.0 

214°59.0 

-22°36.6 

186°35.8 

-22°31.1 

8 

126°48.6 

290°40.0 

-5°47.6 

309°52.0 

2°24.3 

230°01.1 

-22°36.7 

201°38.2 

-22°31.1 

9 

141°51.0 

305°39.6 

-5°48.9 

324°53.0 

2°23.7 

245°03.2 

-22°36.7 

216°40.6 

-22°31.1 

10 

156°53.5 

320°39.2 

-5°50.1 

339°54.0 

2°23.0 

260°05.3 

-22°36.7 

231°43.0 

-22°31.1 

11 

171°56.0 

335°38.8 

-5°51.4 

354°55.0 

2°22.4 

275°07.4 

-22°36.8 

246°45.5 

-22°31.1 

12 

186°58.4 

350°38.4 

-5°52.7 

9°55.9 

2°21.7 

290°09.5 

-22°36.8 

261°47.9 

-22°31.1 

13 

202°00.9 

5°38.0 

-5°53.9 

24°56.9 

2°21.1 

305° 11.6 

-22°36.9 

276°50.3 

-22°31.1 

14 

217°03.4 

20°37.6 

-5°55.2 

39°57.9 

2°20.4 

320° 13.7 

-22°36.9 

291°52.7 

-22°31.1 

15 

232°05.8 

35°37.2 

-5°56.4 

54°58.9 

2° 19.8 

335°15.8 

-22°36.9 

306°55.1 

-22°31.1 

16 

247°08.3 

50°36.8 

-5°57.7 

69°59.9 

2°19.1 

350°18.0 

-22°37.0 

321°57.6 

-22°31.1 

17 

262° 10.7 

65°36.4 

-5°58.9 

85°00.9 

2° 18.5 

5°20.1 

-22°37.0 

336°60.0 

-22°31.1 

18 

277° 13.2 

80°36.0 

-6°00.2 

100°01.9 

2°17.9 

20°22.2 

-22°37.0 

352°02.4 

-22°31.1 

19 

292° 15.7 

95°35.6 

-6°01.4 

115°02.9 

2°17.2 

35°24.3 

-22°37.1 

7° 04.8 

-22°31.1 

20 

307°18.1 

110°35.2 

-6°02.7 

130°03.9 

2°16.6 

50°26.4 

-22°37.1 

22°07.2 

-22°31.1 

21 

322°20.6 

125°34.8 

-6°03.9 

145°04.9 

2°15.9 

65°28.5 

-22°37.1 

37° 09.6 

-22°31.1 

22 

337°23.1 

140° 34.4 

-6°05.2 

160°05.9 

2°15.3 

80°30.6 

-22°37.2 

52° 12.1 

-22°31.1 

23 

352°25.5 

155°34.0 

-6°06.4 

175°06.9 

2° 14.6 

95°32.7 

-22°37.2 

67° 14.5 

-22°31.1 

Mer.f 

)ass.:23:30 

v-0.4 d-1.3 

m-3.8 

vl.O d-0.6 ml.8 

v2.1 d-0.0 

m-1.9 

v2.4 dO.O m0.5 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

7°28.0 

170 u 33.6 

-6 U 07.7 

190 u 07.9 

2 U 14.0 

110°34.8 

-22 u 37.3 

82 u 16.9 

-22 u 31.1 

1 

22°30.5 

185°33.2 

-6°08.9 

205°08.9 

2°13.3 

125°36.9 

-22°37.3 

97° 19.3 

-22°31.1 

2 

37°32.9 

200°32.8 

-6°10.2 

220°09.9 

2°12.7 

140°39.0 

-22°37.3 

112°21.7 

-22°31.1 

3 

52°35.4 

215°32.4 

-6°11.4 

235° 10.8 

2°12.0 

155°41.1 

-22°37.4 

127° 24.1 

-22°31.1 

4 

67°37.9 

230°32.0 

-6°12.7 

250°11.8 

2°11.4 

170°43.2 

-22°37.4 

142°26.6 

-22°31.1 

5 

82°40.3 

245°31.6 

-6°13.9 

265° 12.8 

2°10.7 

185°45.3 

-22° 37.4 

157° 29.0 

-22°31.1 

6 

97°42.8 

260°31.2 

-6°15.2 

280° 13.8 

2°10.1 

200°47.4 

-22°37.5 

172°31.4 

-22°31.1 

7 

112°45.2 

275°30.8 

-6°16.4 

295° 14.8 

2°09.4 

215°49.5 

-22°37.5 

187° 33.8 

-22°31.1 

8 

127°47.7 

290° 30.4 

-6°17.7 

310°15.8 

2°08.8 

230°51.6 

-22°37.5 

202°36.2 

-22°31.1 

9 

142°50.2 

305°30.0 

-6°18.9 

325° 16.8 

2°08.1 

245°53.7 

-22°37.6 

217° 38.6 

-22°31.1 

10 

157°52.6 

320°29.6 

-6°20.2 

340° 17.8 

2°07.5 

260°55.8 

-22°37.6 

232°41.1 

-22°31.1 

11 

172°55.1 

335° 29.2 

-6°21.4 

355° 18.8 

2°06.8 

275°58.0 

-22°37.7 

247° 43.5 

-22°31.1 

12 

187°57.6 

350°28.8 

-6°22.7 

10°19.8 

2°06.2 

291°00.1 

-22°37.7 

262°45.9 

-22°31.1 

13 

203°00.0 

5°28.4 

-6°23.9 

25°20.8 

2°05.6 

306°02.2 

-22°37.7 

277°48.3 

-22°31.1 

14 

218°02.5 

20°28.0 

-6°25.1 

40°21.8 

2°04.9 

321°04.3 

-22°37.8 

292°50.7 

-22°31.1 

15 

233°05.0 

35°27.6 

-6°26.4 

55°22.8 

2°04.3 

336°06.4 

-22°37.8 

307° 53.1 

-22°31.1 

16 

248°07.4 

50°27.2 

-6°27.6 

70°23.8 

2°03.6 

351°08.5 

-22°37.8 

322°55.5 

-22°31.1 

17 

263°09.9 

65°26.8 

-6°28.9 

85°24.8 

2°03.0 

6°10.6 

-22°37.9 

337° 57.9 

-22°31.1 

18 

278° 12.3 

80°26.4 

-6°30.1 

100°25.7 

2°02.3 

21°12.7 

-22°37.9 

353°00.4 

-22°31.1 

19 

293° 14.8 

95°26.0 

-6°31.4 

115°26.7 

2°01.7 

36° 14.8 

-22°37.9 

8°02.8 

-22°31.1 

20 

308° 17.3 

110°25.6 

-6°32.6 

130°27.7 

2°01.0 

51°16.9 

-22°38.0 

23°05.2 

-22°31.1 

21 

323° 19.7 

125°25.2 

-6°33.9 

145°28.7 

2°00.4 

66°19.0 

-22°38.0 

38°07.6 

-22°31.1 

22 

338°22.2 

140° 24.8 

-6°35.1 

160°29.7 

1°59.7 

81°21.1 

-22°38.1 

53° 10.0 

-22°31.1 

23 

353° 24.7 

155° 24.4 

-6°36.4 

175°30.7 

1°59.1 

96°23.2 

-22°38.1 

68° 12.4 

-22°31.1 


Mer.f 

)ass.:23:26 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.8 

v2.1 d-0.0 

m-1.9 

v2.4 dO.O m0.5 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

0 

8 U 27.1 

170 u 24.0 

-6 U 37.6 

190 u 31.7 

1°58.4 

lll u 25.3 

-22°38.1 

83° 14.8 

-22 u 31.1 

1 

23°29.6 

185°23.6 

-6°38.8 

205°32.7 

1°57.8 

126°27.4 

-22°38.2 

98° 17.3 

-22°31.1 

2 

38°32.1 

200°23.2 

-6°40.1 

220°33.7 

1°57.1 

141°29.5 

-22°38.2 

113° 19.7 

-22°31.1 

3 

53°34.5 

215°22.8 

-6°41.3 

235°34.7 

1°56.5 

156°31.6 

-22°38.2 

128°22.1 

-22°31.1 

4 

68°37.0 

230°22.4 

-6°42.6 

250°35.7 

1°55.8 

171°33.7 

-22°38.3 

143°24.5 

-22°31.1 

5 

83°39.5 

245°22.0 

-6°43.8 

265°36.7 

1°55.2 

186°35.8 

-22°38.3 

158°26.9 

-22°31.0 

6 

98°41.9 

260°21.6 

-6°45.1 

280°37.7 

1°54.5 

201°37.9 

-22°38.3 

173°29.3 

-22°31.0 

7 

113°44.4 

275°21.2 

-6°46.3 

295°38.7 

1°53.9 

216°40.0 

-22°38.4 

188°31.7 

-22°31.0 

8 

128°46.8 

290°20.8 

-6°47.6 

310°39.6 

1°53.2 

231°42.0 

-22°38.4 

203° 34.1 

-22°31.0 

9 

143°49.3 

305°20.4 

-6°48.8 

325°40.6 

1°52.6 

246° 44.1 

-22°38.5 

218°36.5 

-22°31.0 

10 

158°51.8 

320°20.0 

-6°50.0 

340°41.6 

1°51.9 

261°46.2 

-22°38.5 

233°39.0 

-22°31.0 

11 

173°54.2 

335° 19.6 

-6°51.3 

355°42.6 

1°51.3 

276°48.3 

-22°38.5 

248°41.4 

-22°31.0 

12 

188°56.7 

350° 19.2 

-6°52.5 

10°43.6 

1°50.6 

291°50.4 

-22°38.6 

263°43.8 

-22°31.0 

13 

203°59.2 

5°18.8 

-6°53.8 

25°44.6 

1°50.0 

306°52.5 

-22°38.6 

278°46.2 

-22°31.0 

14 

219°01.6 

20° 18.3 

-6°55.0 

40°45.6 

1°49.3 

321°54.6 

-22°38.6 

293° 48.6 

-22°31.0 

15 

234° 04.1 

35°17.9 

-6°56.2 

55°46.6 

1°48.7 

336°56.7 

-22°38.7 

308°51.0 

-22°31.0 

16 

249°06.6 

50°17.5 

-6°57.5 

70°47.6 

1°48.1 

351°58.8 

-22°38.7 

323°53.4 

-22°31.0 

17 

264°09.0 

65°17.1 

-6°58.7 

85°48.6 

1°47.4 

7°00.9 

-22°38.7 

338°55.8 

-22°31.0 

18 

279°11.5 

80°16.7 

-6°60.0 

100°49.6 

1°46.8 

22°03.0 

-22°38.8 

353°58.2 

-22°31.0 

19 

294° 13.9 

95°16.3 

-7°01.2 

115°50.6 

1°46.1 

37°05.1 

-22°38.8 

9°00.6 

-22°31.0 

20 

309°16.4 

110° 15.9 

-7°02.4 

130°51.6 

1°45.5 

52°07.2 

-22°38.9 

24° 03.0 

-22°31.0 

21 

324° 18.9 

125°15.5 

-7°03.7 

145°52.6 

1°44.8 

67°09.3 

-22°38.9 

39°05.5 

-22°31.0 

22 

339°21.3 

140° 15.1 

-7°04.9 

160°53.6 

1°44.2 

82° 11.4 

-22°38.9 

54°07.9 

-22°31.0 

23 

354°23.8 

155° 14.7 

-7°06.2 

175°54.5 

1°43.5 

97°13.5 

-22°39.0 

69°10.3 

-22°31.0 

Mer.f 

)ass.:23:22 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.8 

v2.1 d-0.0 

m-1.9 

v2.4 dO.O m0.5 


Stars 



SHA 

Dec 

Alpheratz 

357°38.7 

29° 12.0 

Ankaa 

353°11.0 

-42°11.9 

Schedar 

349°35.1 

56°38.7 

Diphda 

348°51.1 

-17°52.7 

Achernar 

335°23.0 

-57°08.2 

Hamal 

327°55.6 

23°33.3 

Polaris 

315°33.0 

89°20.5 

Akamar 

315°14.7 

-40° 13.5 

Menkar 

314° 10.3 

4°10.0 

Mirfak 

308°33.9 

49°55.6 

Aldebaran 

290°44.3 

16°32.9 

Rigel 

281°07.8 

-8° 10.7 

Capella 

280°28.0 

46°00.9 

Bellatrix 

278°27.3 

6°22.0 

Elnath 

278°07.1 

28°37.3 

Alnilam 

275°41.9 

-1°11.3 

Betelgeuse 

270°56.6 

7°24.6 

Canopus 

263°54.2 

-52°42.1 

Sirius 

258°29.9 

-16°44.3 

Adara 

255°09.2 

-28°59.7 

Procyon 

244°55.3 

5° 10.7 

Pollux 

243°22.5 

27°58.6 

Avior 

234° 16.6 

-59° 34.1 

Suhail 

222°49.6 

-43°30.4 

Miaplacidus 

221°39.5 

-69°47.6 

Alphard 

217°52.1 

-8°44.5 

Regulus 

207°39.2 

11°52.4 

Dubhe 

193°47.0 

61°38.7 

Denebola 

182°29.5 

14°27.9 

Gienah 

175°48.2 

-17°38.8 

Acrux 

173°05.3 

-63° 12.3 

Gacrux 

171°56.7 

-57° 13.2 

Alioth 

166° 17.5 

55°51.4 

Spica 

158°27.0 

-11°15.6 

Alcaid 

152°55.9 

49° 13.2 

Hadar 

148°42.4 

-60°28.0 

Menkent 

148°02.9 

-36°27.8 

Arcturus 

145°52.0 

19°05.4 

Rigil Kent. 

139°46.5 

-60°54.9 

Zubenelg. 

137°00.9 

-16°07.2 

Kochab 

137°21.0 

74°04.8 

Alphecca 

126°07.6 

26°39.3 

Antares 

112°21.2 

-26°28.4 

Atria 

107° 19.3 

-69°03.8 

Sabik 

102°07.7 

-15°44.8 

Shaula 

96°16.2 

-37°07.0 

Rasalhague 

96°02.6 

12°33.1 

Etamin 

90°44.2 

51°29.6 

Kaus Aust. 

83°38.1 

-34°22.5 

Vega 

80°36.1 

38°48.5 

Nunki 

75°53.0 

-26° 16.2 

Altair 

62°04.0 

8°55.4 

Peacock 

53°12.2 

-56°40.4 

Deneb 

49°28.3 

45°21.3 

Enif 

33°42.7 

9°58.1 

Alnair 

27°38.0 

-46°52.0 

Fomalhaut 

15°19.0 

-29°31.1 

Scheat 

13°48.9 

28°11.5 

Markab 

13°33.8 

15°18.8 

2019/9/2 

SHA 

Mer.pass 

Venus 

164° 14.3 

12:37 

Mars 

183°15.2 

11:20 

Jupiter 

103° 15.3 

16:39 

Saturn 

74°50.0 

18:32 

2019/9/2 

SHA 

Mer.pass 

Venus 

163°05.6 

12:38 

Mars 

182°39.9 

11:19 

Jupiter 

103°06.8 

16:35 

Saturn 

74° 48.9 

18:28 

2019/9/3 

SHA 

Mer.pass 

Venus 

161°56.9 

12:39 

Mars 

182°04.6 

11:17 

Jupiter 

102°58.1 

16:32 

Saturn 

74°47.7 

18:24 


Horizontal paralax 


Venus: 

0.1 

Mars: 

0.1 


182 



2019 September 28 to Sep. 30 


_ Sun 

GHA 

182° 16.6 
197°16.8 
212°17.1 
227° 17.3 
242° 17.5 
257° 17.7 
272° 17.9 
287° 18.1 
302° 18.3 
317°18.5 
332° 18.7 
347° 18.9 
2°19.2 
17° 19.4 
32° 19.6 
47° 19.8 
62°20.0 
77° 20.2 
92°20.4 
107° 20.6 
122 ° 20.8 
137°21.0 
152°21.2 
167°21.5 
SD =16.0 


GHA 

190°28.7 
204°55.6 
219°22.5 
233°49.4 
248° 16.4 
262°43.4 
277° 10.5 
291°37.5 
306° 04.6 
320°31.7 
334° 58.9 
349°26.1 
3°53.3 
18°20.5 
32°47.8 
47° 15.1 
61°42.4 
76°09.7 
90°37.1 
105°04.5 
119°31.9 
133°59.3 
148°26.7 
162°54.2 


Dec 
6°51.0 
6°36.9 
6 ° 22.8 
6°08.6 
5°54.4 
5°40.1 
5°25.8 
5° 11.5 
4°57.1 
4°42.7 
4°28.3 
4° 13.9 
3°59.4 
3°44.9 
3°30.4 
3°15.8 
3°01.3 
2°46.7 
2°32.1 
2°17.5 
2°02.9 
1°48.3 
1°33.7 
1°19.1 
S.D.=16.7 


Twilight 

Naut. Civil 


Twilight 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

182°21.7 

-2° 12.5 

177°21.7 

8.5 

1°04.5 

-14.6 

61.1 

1 

197°21.9 

-2° 13.5 

191°49.2 

8.5 

0°49.8 

-14.6 

61.1 

2 

212°22.1 

-2° 14.5 

206° 16.8 

8.5 

0°35.2 

-14.6 

61.1 

3 

227° 22.3 

-2°15.5 

220°44.3 

8.6 

0°20.6 

-14.6 

61.1 

4 

242° 22.5 

-2° 16.4 

235° 11.9 

8.6 

0°05.9 

-14.6 

61.1 

5 

257°22.7 

-2° 17.4 

249°39.5 

8.6 

-0°08.7 

-14.6 

61.1 

6 

272°22.9 

-2° 18.4 

264°07.1 

8.6 

-0°23.3 

-14.6 

61.1 

7 

287°23.1 

-2° 19.4 

278° 34.7 

8.6 

-0°37.9 

-14.6 

61.0 

8 

302°23.3 

-2°20.3 

293°02.3 

8.6 

-0°52.5 

-14.6 

61.0 

9 

317° 23.5 

-2°21.3 

307°30.0 

8.7 

-1°07.0 

-14.6 

61.0 

10 

332°23.7 

-2°22.3 

321°57.7 

8.7 

-1°21.6 

-14.5 

61.0 

11 

347°23.9 

-2°23.2 

336°25.3 

8.7 

-1°36.1 

-14.5 

61.0 

12 

2°24.2 

-2° 24.2 

350°53.0 

8.7 

-1°50.7 

-14.5 

61.0 

13 

17°24.4 

-2°25.2 

5°20.7 

8.7 

-2°05.2 

-14.5 

60.9 

14 

32°24.6 

-2°26.2 

19°48.5 

8.7 

-2° 19.6 

-14.5 

60.9 

15 

47°24.8 

-2°27.1 

34° 16.2 

8.7 

-2°34.1 

-14.4 

60.9 

16 

62°25.0 

-2°28.1 

48°43.9 

8.7 

-2°48.5 

-14.4 

60.9 

17 

77°25.2 

-2°29.1 

63° 11.7 

8.8 

-3°02.9 

-14.4 

60.9 

18 

92°25.4 

-2°30.0 

77° 39.4 

8.8 

-3° 17.3 

-14.4 

60.8 

19 

107°25.6 

-2°31.0 

92°07.2 

8.8 

-3°31.7 

-14.3 

60.8 

20 

122°25.8 

-2°32.0 

106°35.0 

8.8 

-3°46.0 

-14.3 

60.8 

21 

137° 26.0 

-2°33.0 

121°02.8 

8.8 

-4°00.2 

-14.3 

60.8 

22 

152°26.2 

-2°33.9 

135°30.6 

8.8 

-4° 14.5 

-14.2 

60.8 

23 

167°26.4 

-2°34.9 

149° 58.4 

8.8 

-4°28.7 

-14.2 

60.7 


SD. —16.0 

d=-1.0 

S.D. —16.7 


GHA 

182°26.6 
197° 26.8 
212°27.0 
227° 27.2 
242° 27.5 
257°27.7 
272°27.9 
287°28.1 
302°28.3 
317°28.5 
332°28.7 
347°28.9 
2°29.1 
17° 29.3 
32°29.5 
47°29.7 
62°29.9 
77°30.1 
92°30.3 
107°30.5 
122°30.7 
137°30.9 
152°31.1 
167°31.3 
SD =16.0 


Dec 

GHA 

V 

Dec 

d 

HP 

-2 U 35.9 

164 u 26.2 

8.8 

-4 U 42.9 

-14.2 

60.7 

-2°36.8 

178° 54.0 

8.8 

-4°57.0 

-14.1 

60.7 

-2°37.8 

193°21.8 

8.8 

-5°11.1 

-14.1 

60.7 

-2°38.8 

207°49.7 

8.8 

-5°25.1 

-14.0 

60.6 

-2°39.8 

222°17.5 

8.8 

-5°39.1 

-14.0 

60.6 

-2°40.7 

236°45.3 

8.8 

-5°53.1 

-13.9 

60.6 

-2°41.7 

251°13.2 

8.8 

-6°07.0 

-13.9 

60.5 

-2°42.7 

265°41.0 

8.8 

~6°20.8 

-13.8 

60.5 

-2°43.6 

280°08.8 

8.8 

-6°34.7 

-13.8 

60.5 

-2°44.6 

294° 36.7 

8.8 

-6°48.4 

-13.7 

60.5 

-2°45.6 

309° 04.5 

8.8 

-7°02.1 

-13.7 

60.4 

-2°46.6 

323°32.4 

8.8 

-7° 15.7 

-13.6 

60.4 

-2°47.5 

338°00.2 

8.8 

-7°29.3 

-13.6 

60.4 

-2°48.5 

352°28.1 

8.8 

-7°42.9 

-13.5 

60.4 

-2°49.5 

6°55.9 

8.8 

-7°56.3 

-13.4 

60.3 

-2°50.4 

21°23.8 

8.8 

-8°09.7 

-13.4 

60.3 

-2°51.4 

35°51.6 

8.8 

-8°23.1 

-13.3 

60.3 

-2°52.4 

50° 19.4 

8.8 

-8°36.3 

-13.2 

60.2 

-2°53.4 

64°47.3 

8.8 

-8°49.6 

-13.2 

60.2 

-2°54.3 

79°15.1 

8.8 

-9°02.7 

-13.1 

60.2 

-2°55.3 

93°42.9 

8.8 

-9°15.8 

-13.0 

60.1 

-2°56.3 

108° 10.8 

8.8 

-9°28.8 

-13.0 

60.1 

-2°57.2 

122°38.6 

8.8 

-9°41.7 

-12.9 

60.1 

-2°58.2 

137° 06.4 

8.8 

-9°54.6 

-12.8 

60.0 

Q_ 

II 

O 

S.D.=16.6 


Lat. 

Sat 

Moonrise 

Sun 

Mon 

Sat 

Moonset 

Sun 

Mon 

72 

04:16 

06:33 

08:49 

18:26 

18:06 

17:45 

70 

04:25 

06:32 

08:38 

18:23 

18:11 

17:58 

68 

04:32 

06:32 

08:30 

18:21 

18:15 

18:09 

66 

04:38 

06:31 

08:23 

18:19 

18:18 

18:17 

64 

04:43 

06:30 

08:17 

18:17 

18:21 

18:25 

62 

04:47 

06:30 

08:12 

18:15 

18:23 

18:32 

60 

04:50 

06:29 

08:07 

18:14 

18:25 

18:37 

58 

04:53 

06:29 

08:03 

18:13 

18:27 

18:42 

56 

04:56 

06:29 

07:60 

18:11 

18:29 

18:47 

54 

04:59 

06:28 

07:57 

18:10 

18:30 

18:51 

52 

05:01 

06:28 

07:54 

18:10 

18:32 

18:55 

50 

05:03 

06:28 

07:52 

18:09 

18:33 

18:58 

45 

05:08 

06:27 

07:46 

18:07 

18:36 

19:06 

40 

05:11 

06:27 

07:42 

18:05 

18:38 

19:12 

35 

05:15 

06:27 

07:38 

18:04 

18:40 

19:17 

30 

05:18 

06:26 

07:34 

18:03 

18:42 

19:22 

20 

05:23 

06:26 

07:28 

18:00 

18:45 

19:30 

10 

05:27 

06:25 

07:23 

17:59 

18:48 

19:37 

0 

05:31 

06:25 

07:19 

17:57 

18:50 

19:44 

-10 

05:35 

06:25 

07:14 

17:55 

18:53 

19:51 

-20 

05:39 

06:24 

07:09 

17:53 

18:56 

19:58 

-30 

05:44 

06:24 

07:03 

17:50 

18:59 

20:06 

-35 

05:47 

06:24 

07:00 

17:49 

19:01 

20:11 

-40 

05:50 

06:24 

06:57 

17:47 

19:03 

20:17 

-45 

05:54 

06:23 

06:53 

17:46 

19:05 

20:23 

-50 

05:58 

06:23 

06:48 

17:43 

19:08 

20:31 

-52 

06:00 

06:23 

06:45 

17:42 

19:09 

20:34 

-54 

06:03 

06:23 

06:43 

17:41 

19:10 

20:38 

-56 

06:05 

06:23 

06:40 

17:40 

19:12 

20:42 

-58 

06:08 

06:23 

06:37 

17:39 

19:14 

20:47 

-60 

06:11 

06:22 

06:34 

17:37 

19:16 

20:53 




Sun 



Moon 


Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 


00 h 

12 h 

Pass 

Upper 

Lower 


28 

09:06 

09:16 

11:50 

11:43 

00:10 

29(0%) 

29 

09:27 

09:36 

11:50 

12:37 

00:10 

1(1%) 

30 

09:46 

09:56 

11:50 

13:31 

01:04 

2(5%) 


October 01, 02 ,03 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

9°26.3 

170° 14.3 

-7°07.4 

190°55.5 

1°42.9 

112°15.6 

-22° 39.0 

84° 12.7 

-22°31.0 

Alpheratz 

357°38.7 

29° 12.0 

1 

24° 28.7 

185° 13.9 

-7° 08.6 

205°56.5 

1°42.2 

127° 17.7 

-22°39.0 

99° 15.1 

-22°31.0 

Ankaa 

353°11.0 

-42° 12.0 

2 

39°31.2 

200° 13.4 

-7° 09.9 

220°57.5 

1°41.6 

142° 19.8 

-22°39.1 

114° 17.5 

-22°31.0 

Schedar 

349°35.1 

56°38.7 

3 

54°33.7 

215°13.0 

-7° 11.1 

235°58.5 

1°40.9 

157°21.9 

-22°39.1 

129° 19.9 

-22°31.0 

Diphda 

348°51.1 

-17°52.7 

4 

69°36.1 

230° 12.6 

-7° 12.4 

250°59.5 

1°40.3 

172°23.9 

-22°39.1 

144°22.3 

-22°31.0 

Achernar 

335°23.0 

-57°08.2 

5 

84°38.6 

245°12.2 

-7° 13.6 

266°00.5 

1°39.6 

187°26.0 

-22° 39.2 

159° 24.7 

-22°31.0 

Hamal 

327°55.6 

23°33.3 

6 

99°41.1 

260°11.8 

-7°14.8 

281°01.5 

1°39.0 

202°28.1 

-22°39.2 

174° 27.1 

-22°31.0 

Polaris 

315°31.9 

89°20.6 

7 

114°43.5 

275°11.4 

-7°16.1 

296°02.5 

1°38.3 

217°30.2 

-22°39.3 

189°29.5 

-22°31.0 

Akamar 

315°14.7 

-40° 13.5 

8 

129°46.0 

290°11.0 

-7° 17.3 

311°03.5 

1°37.7 

232°32.3 

-22° 39.3 

204°31.9 

-22°31.0 

Menkar 

314° 10.3 

4°10.0 

9 

144°48.4 

305° 10.6 

-7° 18.5 

326°04.5 

1°37.0 

247° 34.4 

-22°39.3 

219°34.3 

-22°31.0 

Mirfak 

308°33.8 

49°55.6 

10 

159°50.9 

320° 10.2 

-7°19.8 

341°05.5 

1°36.4 

262°36.5 

-22° 39.4 

234° 36.7 

-22°31.0 

Aldebaran 

290°44.3 

16°32.9 

11 

174° 53.4 

335°09.7 

-7°21.0 

356°06.5 

1°35.7 

277°38.6 

-22°39.4 

249° 39.1 

-22°31.0 

Rigel 

281°07.8 

-8° 10.7 

12 

189°55.8 

350°09.3 

-7°22.2 

11°07.5 

1°35.1 

292°40.7 

-22° 39.4 

264°41.6 

-22°31.0 

Capella 

280°28.0 

46°00.9 

13 

204°58.3 

5°08.9 

-7°23.5 

26°08.4 

1°34.4 

307°42.8 

-22° 39.5 

279°44.0 

-22°31.0 

Bellatrix 

278°27.3 

6°22.0 

14 

220°00.8 

20°08.5 

-7°24.7 

41°09.4 

1°33.8 

322°44.9 

-22°39.5 

294°46.4 

-22°31.0 

Elnath 

278°07.1 

28°37.3 

15 

235°03.2 

35°08.1 

-7°25.9 

56° 10.4 

1°33.1 

337°46.9 

-22°39.5 

309°48.8 

-22°31.0 

Alnilam 

275°41.9 

-1°11.3 

16 

250°05.7 

50°07.7 

-7°27.2 

71°11.4 

1°32.5 

352°49.0 

-22°39.6 

324°51.2 

-22°31.0 

Betelgeuse 

270°56.6 

7°24.6 

17 

265°08.2 

65°07.3 

-7°28.4 

86° 12.4 

1°31.8 

7°51.1 

-22°39.6 

339°53.6 

-22°31.0 

Canopus 

263°54.2 

-52°42.1 

18 

280° 10.6 

80°06.9 

-7°29.7 

101°13.4 

1°31.2 

22°53.2 

-22° 39.7 

354°56.0 

-22°31.0 

Sirius 

258°29.9 

-16°44.3 

19 

295° 13.1 

95°06.4 

-7° 30.9 

116° 14.4 

1°30.5 

37°55.3 

-22°39.7 

9°58.4 

-22°31.0 

Adara 

255°09.2 

-28°59.7 

20 

310°15.5 

110°06.0 

-7°32.1 

131°15.4 

1°29.9 

52°57.4 

-22° 39.7 

25°00.8 

-22°31.0 

Procyon 

244°55.2 

5°10.7 

21 

325° 18.0 

125°05.6 

-7° 33.4 

146° 16.4 

1°29.2 

67°59.5 

-22° 39.8 

40°03.2 

-22°31.0 

Pollux 

243°22.5 

27°58.6 

22 

340°20.5 

140°05.2 

-7° 34.6 

161°17.4 

1°28.6 

83°01.6 

-22°39.8 

55°05.6 

-22°31.0 

Avior 

234° 16.6 

-59°34.0 

23 

355°22.9 

155°04.8 

-7°35.8 

176° 18.4 

1°27.9 

98°03.7 

-22° 39.8 

70°08.0 

-22°31.0 

Suhail 

222°49.6 

-43°30.4 

Mer.pass.:23:18 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.8 | 

v2.1 d-0.0 

m-1.9 

v2.4 dO.O m0.5 

Miaplacidus 

221°39.4 

-69°47.6 


Alphard 

217°52.1 

-8°44.5 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.2 

11°52.4 











IT 11 Klio 

1QQ°47n 

C1°9p7 

0 

10 u 25.4 

170°04.4 

-7 U 37.0 

191 u 19.4 

l u 27.3 

113 u 05.7 

-22 u 39.9 

85 u 10.4 

-22 u 31.0 

uuDne 

±yo ‘t/.u 

i onO on it 

Ol jo. 1 

1 A O 0“7 n 

1 

25°27.9 

185°04.0 

-7° 38.3 

206°20.4 

1°26.6 

128°07.8 

-22°39.9 

100° 12.8 

-22°31.0 

Denebola 

182 2y.5 

14 2/.y 

2 

40°30.3 

200°03.5 

-7°39.5 

221°21.4 

1°26.0 

143°09.9 

-22°39.9 

115° 15.2 

-22°31.0 

Gienah 

175°48.2 

i "70One o 

-17°38.8 

COOlOO 

3 

55°32.8 

215°03.1 

-7°40.7 

236°22.3 

1°25.3 

158° 12.0 

-22°40.0 

130° 17.6 

-22°31.0 

Acrux 

1/3 05.3 

-63 12.3 

4 

70°35.3 

230°02.7 

-7°42.0 

251°23.3 

1°24.7 

173° 14.1 

-22°40.0 

145° 20.0 

-22°31.0 

Gacrux 

171°56.7 

-57° 13.2 

5 

85°37.7 

245°02.3 

-7°43.2 

266° 24.3 

1°24.0 

188° 16.2 

-22°40.1 

160°22.4 

-22°31.0 

Alioth 

166° 17.5 

55°51.4 

6 

100°40.2 

260°01.9 

-7°44.4 

281°25.3 

1°23.4 

203° 18.3 

-22°40.1 

175°24.8 

-22°31.0 

Spica 

158°27.0 

1 rnOrrn 

-11°15.6 

/inOij o 

7 

115°42.7 

275°01.5 

-7°45.7 

296°26.3 

1°22.7 

218°20.3 

-22°40.1 

190°27.2 

-22°31.0 

Alcaid 

152 55.9 

49 13.2 

8 

130°45.1 

290°01.0 

-7°46.9 

311°27.3 

1°22.1 

233°22.4 

-22°40.2 

205°29.6 

-22°31.0 

Hadar 

148°42.4 

1 A O OAO A 

-60°28.0 
orO A“7 O 

9 

145°47.6 

305°00.6 

-7°48.1 

326°28.3 

1°21.4 

248°24.5 

-22°40.2 

220°32.0 

-22°31.0 

Menkent 

148 02.9 

1 A CO CO n 

-36 27.8 

10 

160°50.0 

320°00.2 

-7°49.4 

341°29.3 

1°20.8 

263°26.6 

-22°40.2 

235° 34.4 

-22°31.0 

Arcturus 

145 52.0 

19°05.4 

11 

175°52.5 

334°59.8 

-7° 50.6 

356°30.3 

1°20.1 

278°28.7 

-22°40.3 

250°36.8 

-22°31.0 

Rigil Kent. 

139°46.5 

-60°54.9 

12 

190°55.0 

349°59.4 

-7°51.8 

11°31.3 

1° 19.5 

293°30.8 

-22°40.3 

265°39.2 

-22°31.0 

Zubenelg. 

137°00.9 

-16°07.2 

13 

205°57.4 

4°58.9 

-7°53.0 

26°32.3 

1°18.8 

308°32.9 

-22°40.3 

280°41.6 

-22°31.0 

Kochab 

137°21.0 

loeO r\—7 tz 

74°04.8 

OC o OA O 

14 

220°59.9 

19°58.5 

-7° 54.3 

41°33.3 

1° 18.2 

323°34.9 

-22°40.4 

295°44.0 

-22°31.0 

Alphecca 

126 07.6 

1 1 oO Ol o 

26 39.3 

ocOoo A 

15 

236°02.4 

34°58.1 

-7°55.5 

56°34.3 

1° 17.5 

338°37.0 

-22°40.4 

310°46.4 

-22°31.0 

Antares 

112 21.2 

-26 28.4 

16 

251°04.8 

49°57.7 

-7°56.7 

71°35.3 

1° 16.9 

353°39.1 

-22°40.5 

325°48.8 

-22°31.0 

Atria 

107° 19.4 

1 no o A"7 ~7 

-69°03.8 

1 C O A A O 

17 

266°07.3 

64°57.3 

-7°58.0 

86°36.2 

1° 16.3 

8°41.2 

-22°40.5 

340°51.2 

-22°31.0 

Sa bi k 

102 0/./ 

-15 44.8 

o “7 o A“7 A 

18 

281°09.8 

79°56.9 

-7°59.2 

101°37.2 

1°15.6 

23°43.3 

-22°40.5 

355°53.6 

-22°31.0 

Shaula 

96°16.2 

n tz o ao tz 

-37 07.0 

ioOoo i 

19 

296° 12.2 

94°56.4 

-8° 00.4 

116°38.2 

1° 15.0 

38°45.4 

-22°40.6 

10°56.0 

-22°30.9 

Rasalhague 

96 02.6 

nn° a a o 

12 33.1 

20 

311°14.7 

109°56.0 

-8°01.6 

131°39.2 

1°14.3 

53°47.4 

-22°40.6 

25°58.4 

-22°30.9 

Eta min 

yO 44.2 

51°29.6 

21 

326° 17.2 

124°55.6 

-8°02.9 

146°40.2 

1° 13.7 

68°49.5 

-22°40.6 

41°00.8 

-22°30.9 

Kaus Aust. 

83° 38.1 

ono oc i 

-34°22.4 

ooO /ion 

22 

341° 19.6 

139°55.2 

-8°04.1 

161°41.2 

1°13.0 

83°51.6 

-22°40.7 

56°03.2 

-22°30.9 

Vega 

80 36.1 

38 48.5 

23 

356°22.1 

154°54.7 

-8°05.3 

176°42.2 

1° 12.4 

98°53.7 

-22°40.7 

71°05.6 

-22°30.9 

Nunki 

Altair 

75°53.0 

62°04.0 

-26° 16.2 
8°55.4 

Mer.pass.:23:14 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.8 | 

v2.1 d-0.0 

m-1.9 

v2.4 dO.O m0.5 

Peacock 

53°12.2 

-56°40.4 





















Deneb 

49°28.4 

45°21.3 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.1 

0 

ll u 24.5 

169 u 54.3 

-8 U 06.5 

191 u 43.2 

1°11.7 

113 u 55.8 

-22 u 40.7 

86°08.0 

-22 u 30.9 

Alnair 

27°38.0 

-46°52.0 

1 

26°27.0 

184°53.9 

-8° 07.8 

206°44.2 

1°11.1 

128°57.9 

-22°40.8 

101° 10.4 

-22°30.9 

Fomalhaut 

15°19.0 

-29°31.1 

2 

41°29.5 

199°53.5 

-8°09.0 

221°45.2 

1° 10.4 

143°59.9 

-22°40.8 

116° 12.8 

-22°30.9 

Scheat 

13°48.9 

28°11.5 

3 

56°31.9 

214°53.1 

-8° 10.2 

236°46.2 

1°09.8 

159°02.0 

-22°40.9 

131° 15.2 

-22°30.9 

Markab 

13°33.8 

15°18.8 

4 

71°34.4 

229°52.6 

-8°11.4 

251°47.2 

1°09.1 

174°04.1 

-22°40.9 

146° 17.6 

-22°30.9 

2019/10/ 

SHA 

Mer.pass 

5 

86°36.9 

244° 52.2 

-8° 12.7 

266°48.2 

1°08.5 

189°06.2 

-22°40.9 

161°20.0 

-22°30.9 


160°48 0 

12:39 

6 

101°39.3 

259°51.8 

-8° 13.9 

281°49.2 

1°07.8 

204°08.3 

-22°41.0 

176°22.4 

-22°30.9 

Mars 

lUv 

181°29.3 

11:16 

7 

116°41.8 

274°51.4 

-8°15.1 

296°50.1 

1°07.2 

219°10.3 

-22°41.0 

191°24.8 

-22°30.9 

J u piter 

102°49.3 

16:29 

8 

131°44.3 

289°50.9 

-8° 16.3 

311°51.1 

1°06.5 

234° 12.4 

-22°41.0 

206°27.2 

-22°30.9 

Saturn 

74°46.4 

18:20 

9 

146°46.7 

304°50.5 

-8° 17.5 

326°52.1 

1°05.9 

249° 14.5 

-22°41.1 

221°29.6 

-22°30.9 




10 

161°49.2 

319°50.1 

-8°18.8 

341°53.1 

1°05.2 

264° 16.6 

-22°41.1 

236°32.0 

-22°30.9 

2019/10/ 

SHA 

Mer.pass 

11 

176°51.7 

334°49.7 

-8°20.0 

356°54.1 

1°04.6 

279° 18.7 

-22°41.1 

251°34.4 

-22°30.9 

Venus 

159°39.0 

12:40 

12 

191°54.1 

349°49.2 

-8°21.2 

11°55.1 

1°03.9 

294°20.7 

-22°41.2 

266°36.8 

-22°30.9 

Mars 

180°54.0 

11:14 

13 

206°56.6 

4°48.8 

-8°22.4 

26°56.1 

1°03.3 

309°22.8 

-22°41.2 

281°39.2 

-22°30.9 

Jupiter 

102°40.3 

16:25 

14 

221°59.0 

19°48.4 

-8°23.7 

41°57.1 

1°02.6 

324°24.9 

-22°41.3 

296°41.6 

-22°30.9 

Saturn 

74°45.0 

18:16 

15 

237°01.5 

34°48.0 

-8° 24.9 

56°58.1 

1°02.0 

339°27.0 

-22°41.3 

311°44.0 

-22°30.9 

2019/10/ 

SHA 

Mer.pass 

16 

252°04.0 

49°47.5 

-8°26.1 

71°59.1 

1°01.3 

354°29.0 

-22°41.3 

326°46.4 

-22°30.9 

Venus 

158°29.8 

12:41 

17 

267°06.4 

64°47.1 

-8° 27.3 

87°00.1 

1°00.7 

9°31.1 

-22°41.4 

341°48.8 

-22°30.9 

Mars 

180°18.7 

11:12 

18 

282°08.9 

79°46.7 

-8°28.5 

102°01.1 

1°00.0 

24°33.2 

-22°41.4 

356°51.2 

-22°30.9 

Jupiter 

102°31.2 

16:22 

19 

297°11.4 

94°46.3 

-8°29.8 

117°02.1 

0°59.4 

39°35.3 

-22°41.4 

11°53.6 

-22°30.9 

Saturn 

74°43.5 

18:13 

20 

312°13.8 

109°45.8 

-8°31.0 

132°03.0 

0°58.7 

54°37.4 

-22°41.5 

26°56.0 

-22°30.9 

1 Horizontal naralax 


21 

327° 16.3 

124°45.4 

-8°32.2 

147° 04.0 

0°58.1 

69°39.4 

-22°41.5 

41°58.4 

-22°30.9 


r 

Venus; 

0.1 

22 

342° 18.8 

139°45.0 

-8° 33.4 

162°05.0 

0°57.4 

84°41.5 

-22°41.6 

57° 00.8 

-22°30.9 


Mars: 

0.1 

23 

357°21.2 

154°44.5 

-8° 34.6 

177°06.0 

0°56.8 

99°43.6 

-22°41.6 

72°03.2 

-22°30.9 




Mer.pass.:23:10 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.8 | 

v2.1 d-0.0 

m-1.9 

v2.4 dO.O m0.5 
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2019 October 01 to Oct. 03 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

182°31.5 

-2°59.2 

151 u 34.2 

8.8 

-10°07.4 

-12.8 

60.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

197°31.7 

-3°00.2 

166°02.0 

8.8 

-10°20.1 

-12.7 

60.0 

72 

03:52 

05:14 

06:22 

17:15 

18:22 

19:43 

2 

212°31.9 

-3°01.1 

180°29.8 

8.8 

-10°32.7 

-12.6 

59.9 

70 

04:04 

05:17 

06:18 

17:19 

18:19 

19:32 

3 

227°32.1 

-3°02.1 

194°57.7 

8.8 

-10°45.3 

-12.5 

59.9 

68 

04:13 

05:20 

06:15 

17:22 

18:17 

19:23 

4 

242°32.3 

-3° 03.1 

209°25.4 

8.8 

-10°57.8 

-12.4 

59.9 

66 

04:21 

05:22 

06:13 

17:25 

18:15 

19:16 

5 

257°32.5 

-3°04.0 

223°53.2 

8.8 

-11° 10.2 

-12.4 

59.8 

64 

04:27 

05:23 

06:10 

17:27 

18:14 

19:10 

6 

272°32.8 

-3°05.0 

238°21.0 

8.8 

-11°22.5 

-12.3 

59.8 

62 

04:32 

05:24 

06:09 

17:29 

18:13 

19:05 

7 

287°33.0 

-3°06.0 

252°48.8 

8.8 

-11°34.7 

-12.2 

59.8 

60 

04:37 

05:25 

06:07 

17:31 

18:12 

19:00 

8 

302°33.2 

-3°06.9 

267° 16.6 

8.8 

-11°46.9 

-12.1 

59.7 

58 

04:41 

05:26 

06:05 

17:32 

18:11 

18:57 

9 

317°33.4 

-3° 07.9 

281°44.3 

8.8 

-11°58.9 

-12.0 

59.7 

56 

04:44 

05:27 

06:04 

17:34 

18:10 

18:54 

10 

332°33.6 

-3°08.9 

296°12.1 

8.8 

-12°10.9 

-11.9 

59.7 

54 

04:47 

05:28 

06:03 

17:35 

18:10 

18:51 

11 

347°33.8 

-3°09.9 

310°39.8 

8.7 

-12°22.8 

-11.9 

59.6 

52 

04:49 

05:28 

06:02 

17:36 

18:10 

18:49 

12 

2°34.0 

-3° 10.8 

325°07.6 

8.7 

-12°34.6 

-11.8 

59.6 

50 

04:51 

05:29 

06:01 

17:37 

18:09 

18:47 

13 

17°34.2 

-3° 11.8 

339°35.3 

8.7 

-12°46.3 

-11.7 

59.5 

45 

04:55 

05:29 

05:59 

17:39 

18:09 

18:43 

14 

32°34.4 

-3°12.8 

354°03.0 

8.7 

-12°58.0 

-11.6 

59.5 

40 

04:58 

05:30 

05:57 

17:41 

18:08 

18:40 

15 

47°34.6 

-3° 13.7 

8°30.7 

8.7 

-13°09.5 

-11.5 

59.5 

35 

05:01 

05:30 

05:55 

17:43 

18:08 

18:38 

16 

62°34.8 

-3° 14.7 

22°58.5 

8.7 

-13°20.9 

-11.4 

59.4 

30 

05:02 

05:30 

05:54 

17:45 

18:09 

18:36 

17 

77°35.0 

-3°15.7 

37° 26.2 

8.7 

-13°32.3 

-11.3 

59.4 

20 

05:03 

05:29 

05:51 

17:48 

18:10 

18:35 

18 

92°35.2 

-3° 16.6 

51°53.9 

8.7 

-13°43.5 

-11.2 

59.4 

10 

05:03 

05:28 

05:49 

17:50 

18:11 

18:36 

19 

107°35.4 

-3° 17.6 

66°21.5 

8.7 

-13°54.7 

-11.1 

59.3 

0 

05:01 

05:25 

05:46 

17:53 

18:13 

18:37 

20 

122°35.6 

-3° 18.6 

80°49.2 

8.7 

-14°05.8 

-11.0 

59.3 

-10 

04:58 

05:23 

05:44 

17:55 

18:16 

18:41 

21 

137°35.8 

-3° 19.5 

95° 16.9 

8.7 

-14° 16.7 

-10.9 

59.2 

-20 

04:53 

05:19 

05:41 

17:58 

18:20 

18:46 

22 

152°36.0 

-3°20.5 

109°44.5 

8.7 

-14°27.6 

-10.8 

59.2 

-30 

04:46 

05:14 

05:38 

18:02 

18:26 

18:54 

23 

167°36.2 

-3°21.5 

124° 12.2 

8.6 

-14°38.4 

-10.7 

59.2 

-35 

04:41 

05:10 

05:36 

18:04 

18:29 

18:59 


SD. — 16.0 

d=-1.0 

S.D-16.4 

-40 

04:34 

05:06 

05:34 

18:06 

18:33 

19:05 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:26 

04:16 

04:11 

04:06 

03:60 

03:52 

03:44 

05:01 

04:55 

04:52 

04:49 

04:45 

04:41 

04:36 

05:31 

05:28 

05:26 

05:25 

05:23 

05:21 

05:19 

18:09 

18:12 

18:14 

18:15 

18:17 

18:19 

18:22 

18:38 

18:45 

18:48 

18:51 

18:55 

18:59 

19:04 

19:13 

19:24 

19:29 

19:35 

19:41 

19:48 

19:57 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

182°36.4 

197°36.6 

212°36.8 

227°37.0 

242°37.2 

-3°22.5 

-3°23.4 

-3°24.4 

-3°25.4 

-3°26.3 

138°39.8 

153°07.5 

167°35.1 

182°02.7 

196°30.3 

8.6 

8.6 

8.6 

8.6 

8.6 

-14°49.0 
-14°59.6 
-15° 10.0 
-15°20.4 
-15°30.6 

-10.6 

-10.5 

-10.4 

-10.3 

-10.2 

59.1 

59.1 

59.0 

59.0 

59.0 









5 

257°37.4 

-3°27.3 

210°57.9 

8.6 

-15°40.8 

-10.1 

58.9 








6 

272°37.6 

-3°28.3 

225°25.5 

8.6 

-15°50.8 

-10.0 

58.9 



Moonrise 



Moonset 


7 

287°37.8 

-3°29.2 

239°53.1 

8.6 

-16°00.8 

-9.9 

58.9 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

302°38.0 

-3°30.2 

254°20.7 

8.6 

-16°10.6 

-9.8 

58.8 

72 

11:11 

14:09 


17:16 

16:11 

— 

9 

317°38.2 

-3°31.2 

268°48.2 

8.6 

-16°20.3 

-9.7 

58.8 

70 

10:47 

13:05 


17:42 

17:16 

— 

10 

332°38.4 

-3°32.1 

283° 15.8 

8.6 

-16°29.9 

-9.6 

58.7 

68 

10:29 

12:30 

14:37 

18:02 

17:53 

17:39 

11 

347°38.6 

-3°33.1 

297°43.3 

8.5 

-16°39.4 

-9.4 

58.7 

66 

10:14 

12:05 

13:52 

18:18 

18:19 

18:24 

12 

2°38.8 

-3°34.1 

312°10.9 

8.5 

-16°48.8 

-9.3 

58.7 

64 

10:02 

11:45 

13:23 

18:31 

18:39 

18:53 

13 

17°39.0 

-3°35.0 

326°38.4 

8.5 

-16°58.1 

-9.2 

58.6 

62 

09:52 

11:29 

13:01 

18:42 

18:56 

19:16 

14 

32°39.2 

-3°36.0 

341°06.0 

8.5 

-17°07.2 

-9.1 

58.6 

60 

09:43 

11:16 

12:43 

18:51 

19:10 

19:34 

15 

47°39.4 

-3°37.0 

355°33.5 

8.5 

-17°16.3 

-9.0 

58.5 

58 

09:36 

11:05 

12:28 

18:60 

19:21 

19:49 

16 

62°39.6 

-3°37.9 

10°01.0 

8.5 

-17°25.2 

-8.9 

58.5 

56 

09:29 

10:55 

12:16 

19:07 

19:32 

20:03 

17 

77°39.8 

-3°38.9 

24°28.5 

8.5 

-17° 34.1 

-8.8 

58.5 

54 

09:23 

10:47 

12:05 

19:14 

19:41 

20:14 

18 

92°40.0 

-3°39.9 

38°56.0 

8.5 

-17°42.8 

-8.7 

58.4 

52 

09:18 

10:39 

11:55 

19:20 

19:49 

20:24 

19 

107°40.2 

-3°40.9 

53°23.5 

8.5 

-17°51.4 

-8.5 

58.4 

50 

09:13 

10:32 

11:46 

19:25 

19:56 

20:33 

20 

122°40.4 

-3°41.8 

67°51.0 

8.5 

-17° 59.8 

-8.4 

58.3 

45 

09:03 

10:18 

11:28 

19:37 

20:12 

20:52 

21 

137°40.5 

-3°42.8 

82°18.5 

8.5 

-18°08.2 

-8.3 

58.3 

40 

08:55 

10:06 

11:13 

19:47 

20:25 

21:08 

22 

152°40.7 

-3°43.8 

96°46.0 

8.5 

-18° 16.4 

-8.2 

58.3 

35 

08:47 

09:55 

11:01 

19:55 

20:36 

21:21 

23 

167°40.9 

-3°44.7 

111°13.5 

8.5 

-18°24.6 

-8.1 

58.2 

30 

08:41 

09:46 

10:50 

20:03 

20:46 

21:32 


SD-16.0 

d=-1.0 

S.D. = 16.1 

20 

08:30 

09:31 

10:31 

20:16 

21:03 

21:52 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

08:21 

08:12 

08:03 

07:54 

07:44 

07:38 

07:31 

07:23 

07:13 

07:09 

07:04 

06:59 

06:53 

06:47 

09:18 

09:06 

08:53 

08:40 

08:26 

08:17 

08:07 

07:56 

07:42 

07:36 

07:29 

07:21 

07:13 

07:03 

10:15 

09:60 

09:44 

09:28 

09:10 

08:60 

08:47 

08:33 

08:16 

08:08 

07:59 

07:49 

07:37 

07:24 

20:27 

20:37 

20:48 

20:59 

21:12 

21:20 

21:29 

21:39 

21:51 

21:57 

22:03 

22:10 

22:18 

22:27 

21:18 

21:31 

21:45 

21:60 

22:17 

22:27 

22:38 

22:52 

23:08 

23:16 

23:24 

23:34 

23:45 

23:58 

22:09 

22:25 

22:41 

22:59 

23:19 

23:30 

23:44 

23:59 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

182°41.1 

197°41.3 

212°41.5 

227°41.7 

242°41.9 

257°42.1 

272°42.3 

287°42.5 

302°42.7 

317°42.9 

332°43.1 

347°43.3 

-3 U 45.7 

-3°46.7 

-3°47.6 

-3°48.6 

-3°49.6 

-3°50.5 

-3°51.5 

-3°52.5 

-3°53.4 

-3°54.4 

-3°55.4 

-3°56.3 

125°41.0 
140°08.4 
154°35.9 
169°03.4 
183°30.8 
197°58.3 
212°25.8 
226°53.2 
241°20.7 
255°48.2 
270° 15.6 
284°43.1 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

-18°32.6 
-18°40.5 
-18°48.2 
-18°55.9 
-19°03.4 
-19°10.8 
-19° 18.1 
-19°25.3 
-19°32.3 
-19°39.3 
-19°46.1 
-19°52.7 

-7.9 

-7.8 

-7.7 

-7.6 

-7.5 

-7.4 

-7.2 

-7.1 

-7.0 

-6.9 

-6.7 

-6.6 

58.2 

58.1 

58.1 

58.1 

58.0 

58.0 

57.9 

57.9 

57.9 

57.8 

57.8 

57.7 








12 

2°43.5 

-3°57.3 

299°10.5 

8.5 

-19°59.3 

-6.5 

57.7 








13 

17°43.7 

-3°58.3 

313°38.0 

8.5 

-20°05.7 

-6.4 

57.7 



Sun 



Moon 


14 

32°43.9 

-3°59.2 

328°05.5 

8.5 

-20° 12.0 

-6.2 

57.6 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

47° 44.1 

-4°00.2 

342°33.0 

8.5 

-20° 18.2 

-6.1 

57.6 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

62°44.3 

-4°01.2 

357°00.4 

8.5 

-20° 24.3 

-6.0 

57.5 

1 

10:06 

10:16 

11:49 

14:24 

01:57 

3(11%) 

17 

77°44.5 

-4°02.1 

11°27.9 

8.5 

-20°30.2 

-5.9 

57.5 

2 

10:25 

10:35 

11:49 

15:18 

02:51 

4(19%) 

18 

92°44.7 

-4° 03.1 

25°55.4 

8.5 

-20°36.0 

-5.7 

57.5 

3 

10:44 

10:54 

11:49 

16:12 

03:45 

5(28%) 

19 

107°44.9 

-4° 04.1 

40°22.9 

8.5 

-20°41.7 

-5.6 

57.4 








20 

122°45.1 

-4°05.0 

54°50.4 

8.5 

-20°47.3 

-5.5 

57.4 








21 

137°45.3 

-4°06.0 

69°17.9 

8.5 

-20°52.7 

-5.4 

57.3 








22 

152°45.4 

-4°07.0 

83°45.4 

8.5 

-20°58.0 

-5.2 

57.3 








23 

167°45.6 

-4°07.9 

98° 13.0 

8.5 

-21°03.2 

-5.1 

57.3 









SD.—16.0 

d=-1.0 

S.D. —15.9 
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October 04, 05 ,06 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

12°23.7 

169°44.1 

-8°35.8 

192°07.0 

0°56.1 

114°45.7 

-22°41.6 

87°05.6 

-22°30.9 

Alpheratz 

357°38.7 

29° 12.0 

1 

27°26.1 

184°43.7 

-8° 37.1 

207°08.0 

0°55.5 

129°47.7 

-22°41.7 

102°07.9 

-22°30.9 

Ankaa 

353°11.0 

-42° 12.0 

2 

42°28.6 

199°43.3 

-8°38.3 

222°09.0 

0°54.8 

144°49.8 

-22°41.7 

117°10.3 

-22°30.9 

Schedar 

349°35.1 

56°38.7 

3 

57°31.1 

214°42.8 

-8°39.5 

237° 10.0 

0°54.2 

159°51.9 

-22°41.7 

132°12.7 

-22°30.9 

Diphda 

348°51.1 

-17°52.7 

4 

72°33.5 

229°42.4 

-8°40.7 

252°11.0 

0°53.5 

174°54.0 

-22°41.8 

147° 15.1 

-22°30.9 

Achernar 

335°23.0 

-57°08.2 

5 

87°36.0 

244°42.0 

-8°41.9 

267° 12.0 

0°52.9 

189°56.0 

-22°41.8 

162° 17.5 

-22°30.9 

Hamal 

327°55.6 

23°33.3 

6 

102°38.5 

259°41.5 

-8° 43.1 

282° 13.0 

0°52.2 

204° 58.1 

-22°41.8 

177° 19.9 

-22°30.9 

Polaris 

315°30.8 

89°20.6 

7 

117°40.9 

274°41.1 

-8° 44.4 

297° 14.0 

0°51.6 

220°00.2 

-22°41.9 

192°22.3 

-22°30.9 

Akamar 

315°14.7 

-40° 13.5 

8 

132°43.4 

289°40.7 

-8°45.6 

312°15.0 

0°50.9 

235°02.3 

-22°41.9 

207°24.7 

-22°30.9 

Menkar 

314° 10.3 

4°10.0 

9 

147°45.9 

304°40.2 

-8°46.8 

327° 15.9 

0°50.3 

250° 04.3 

-22°42.0 

222°27.1 

-22°30.9 

Mirfak 

308°33.8 

49°55.6 

10 

162°48.3 

319°39.8 

-8°48.0 

342° 16.9 

0°49.6 

265° 06.4 

-22°42.0 

237°29.5 

-22°30.8 

Aldebaran 

290°44.3 

16°32.9 

11 

177°50.8 

334° 39.4 

-8°49.2 

357° 17.9 

0°49.0 

280°08.5 

-22°42.0 

252°31.9 

-22°30.8 

Rigel 

281°07.8 

-8° 10.7 

12 

192°53.3 

349°39.0 

-8°50.4 

12°18.9 

0°48.3 

295° 10.6 

-22°42.1 

267°34.3 

-22°30.8 

Capella 

280°27.9 

46°00.9 

13 

207°55.7 

4°38.5 

-8°51.6 

27° 19.9 

0°47.7 

310°12.6 

-22°42.1 

282°36.7 

-22°30.8 

Bellatrix 

278°27.3 

6°22.0 

14 

222°58.2 

19°38.1 

-8°52.9 

42°20.9 

0°47.0 

325° 14.7 

-22°42.1 

297°39.1 

-22°30.8 

Elnath 

278°07.1 

28°37.3 

15 

238°00.6 

34° 37.7 

-8° 54.1 

57°21.9 

0°46.4 

340° 16.8 

-22°42.2 

312°41.5 

-22°30.8 

Alnilam 

275°41.9 

-1°11.3 

16 

253°03.1 

49°37.2 

-8°55.3 

72°22.9 

0°45.7 

355° 18.8 

-22°42.2 

327°43.8 

-22°30.8 

Betelgeuse 

270°56.6 

7°24.6 

17 

268°05.6 

64°36.8 

-8°56.5 

87°23.9 

0°45.1 

10°20.9 

-22°42.2 

342°46.2 

-22°30.8 

Canopus 

263°54.2 

-52°42.1 

18 

283°08.0 

79°36.4 

-8°57.7 

102°24.9 

0°44.4 

25°23.0 

-22°42.3 

357°48.6 

-22°30.8 

Sirius 

258°29.8 

-16°44.3 

19 

298° 10.5 

94°35.9 

-8°58.9 

117°25.9 

0°43.8 

40° 25.1 

-22°42.3 

12°51.0 

-22°30.8 

Adara 

255°09.1 

-28°59.7 

20 

313°13.0 

109°35.5 

-9°00.1 

132°26.9 

0°43.1 

55°27.1 

-22°42.4 

27°53.4 

-22°30.8 

Procyon 

244°55.2 

5°10.7 

21 

328° 15.4 

124°35.0 

-9°01.3 

147°27.8 

0°42.5 

70° 29.2 

-22°42.4 

42°55.8 

-22°30.8 

Pollux 

243°22.5 

27°58.6 

22 

343° 17.9 

139°34.6 

-9°02.6 

162°28.8 

0°41.8 

85°31.3 

-22°42.4 

57°58.2 

-22°30.8 

Avior 

234° 16.5 

-59°34.0 

23 

358°20.4 

154°34.2 

-9°03.8 

177°29.8 

0°41.2 

100°33.3 

-22°42.5 

73°00.6 

-22°30.8 

Suhail 

222°49.5 

-43°30.4 

Mer.| 

pass.:23:06 

v-0.4 d-1.2 

m-3.8 

vl.O d-0.6 ml.8 

v2.1 d-0.0 

m-1.9 

v2.4 dO.O m0.5 

Miaplacidus 

221°39.4 

-69°47.6 


Alphard 

217°52.1 

-8°44.5 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.4 











n i iKKo 

1 Q^°A7 n 

fii°oo 7 

0 

13 u 22.8 

169 u 33.7 

-9 U 05.0 

192 u 30.8 

0 U 40.5 

115 u 35.4 

-22 u 42.5 

88 u 03.0 

-22 u 30.8 

uuDne 

±yo ‘t/.u 

i onO on it 

Ol jo. 1 
i a o n-7 n 

1 

28°25.3 

184°33.3 

-9°06.2 

207°31.8 

0°39.9 

130°37.5 

-22°42.5 

103°05.4 

-22°30.8 

Denebola 

182 zy.b 

14 2/.y 

2 

43°27.8 

199°32.9 

-9°07.4 

222°32.8 

0°39.2 

145°39.6 

-22°42.6 

118°07.8 

-22°30.8 

Gienah 

175°48.2 

i "70 One o 

-17°38.8 

CO O 1 o o 

3 

58°30.2 

214°32.4 

-9°08.6 

237°33.8 

0°38.6 

160°41.6 

-22°42.6 

133°10.1 

-22°30.8 

Acrux 

1/3 05.3 

-63 12.3 

4 

73°32.7 

229°32.0 

-9°09.8 

252°34.8 

0°37.9 

175°43.7 

-22°42.6 

148° 12.5 

-22°30.8 

Gacrux 

171°56.7 

-57° 13.2 

5 

88°35.1 

244°31.6 

-9° 11.0 

267°35.8 

0°37.3 

190°45.8 

-22°42.7 

163° 14.9 

-22°30.8 

Alioth 

166° 17.5 

55°51.4 

6 

103°37.6 

259°31.1 

-9° 12.2 

282°36.8 

0°36.6 

205°47.8 

-22°42.7 

178° 17.3 

-22°30.8 

Spica 

158°27.0 

1 rnOrrn 

-11°15.6 

/iaOio O 

7 

118°40.1 

274° 30.7 

-9° 13.4 

297°37.8 

0°36.0 

220°49.9 

-22°42.8 

193° 19.7 

-22°30.8 

Alcaid 

152 55.9 

40 13.2 

8 

133°42.5 

289°30.2 

-9° 14.6 

312°38.8 

0°35.3 

235°52.0 

-22°42.8 

208°22.1 

-22°30.8 

Hadar 

148°42.4 

i a o Ono n 

-60°27.9 

orOn -7 o 

9 

148°45.0 

304° 29.8 

-9° 15.8 

327°39.7 

0°34.7 

250°54.0 

-22°42.8 

223°24.5 

-22°30.8 

Menkent 

148 02.9 

1 / rO r'l n 

-36 27.8 

10 

163°47.5 

319°29.4 

-9° 17.0 

342°40.7 

0°34.0 

265° 56.1 

-22°42.9 

238°26.9 

-22°30.8 

Arcturus 

145 52.0 

19°05.4 

11 

178°49.9 

334°28.9 

-9° 18.3 

357°41.7 

0°33.4 

280°58.2 

-22°42.9 

253°29.3 

-22°30.8 

Rigil Kent. 

139°46.5 

-60°54.9 

12 

193°52.4 

349°28.5 

-9° 19.5 

12°42.7 

0°32.7 

296° 00.2 

-22°42.9 

268°31.6 

-22°30.8 

Zubenelg. 

137°00.9 

-16°07.2 

13 

208°54.9 

4°28.0 

-9°20.7 

27°43.7 

0°32.1 

311°02.3 

-22°43.0 

283°34.0 

-22°30.8 

Kochab 

137°21.0 

i ocO n -7 rr 

74°04.8 

nc O on o 

14 

223°57.3 

19°27.6 

-9°21.9 

42°44.7 

0°31.4 

326° 04.4 

-22°43.0 

298°36.4 

-22°30.8 

Alphecca 

126 07.6 

1 1 oO oi o 

26 39.3 

ocOno a 

15 

238°59.8 

34°27.2 

-9°23.1 

57°45.7 

0°30.8 

341°06.4 

-22°43.1 

313°38.8 

-22°30.8 

Antares 

112 21.2 

-26 28.4 

16 

254°02.3 

49°26.7 

-9°24.3 

72°46.7 

0°30.1 

356°08.5 

-22°43.1 

328°41.2 

-22°30.8 

Atria 

107° 19.4 

i no o n -7 -7 

-69°03.8 

1 C O A A O 

17 

269°04.7 

64°26.3 

-9°25.5 

87°47.7 

0°29.5 

11°10.6 

-22°43.1 

343°43.6 

-22°30.7 

Sa bi k 

102 0/./ 

-15 44.8 

0-7O n-7 n 

18 

284°07.2 

79°25.8 

-9°26.7 

102°48.7 

0°28.8 

26° 12.6 

-22°43.2 

358°46.0 

-22°30.7 

Shaula 

96°16.2 

n fz O no n 

-37 07.0 

1 n O on 1 

19 

299°09.6 

94°25.4 

-9°27.9 

117°49.7 

0°28.2 

41° 14.7 

-22°43.2 

13°48.4 

-22°30.7 

Rasalhague 

96 02.6 

aaO a a o 

12 33.1 

20 

314°12.1 

109°25.0 

-9°29.1 

132°50.7 

0°27.5 

56° 16.8 

-22°43.2 

28°50.7 

-22°30.7 

Eta min 

90 44.3 

51°29.6 

21 

329° 14.6 

124° 24.5 

-9°30.3 

147°51.6 

0°26.9 

71°18.8 

-22°43.3 

43°53.1 

-22°30.7 

Kaus Aust. 

83° 38.1 

OAOOC 1 

-34°22.4 

00O a 0 e 

22 

344° 17.0 

139° 24.1 

-9°31.5 

162°52.6 

0°26.2 

86°20.9 

-22°43.3 

58°55.5 

-22°30.7 

Vega 

80 36.1 

38 48.5 

23 

359° 19.5 

154°23.6 

-9°32.7 

177°53.6 

0°25.6 

101°23.0 

-22°43.3 

73°57.9 

-22°30.7 

Nunki 

Altair 

75°53.0 

62°04.0 

-26° 16.2 
8°55.4 

Mer.| 

pass.:23:02 

v-0.4 d-1.2 

m-3.8 

< 

b 

Q_ 

O 

ml.8 

v2.1 d-0.0 

m-1.9 

v2.4 dO.O m0.5 

Peacock 

53°12.2 

-56°40.4 





















Deneb 

49°28.4 

45°21.3 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.1 

0 

14 u 22.0 

169 u 23.2 

-9°33.9 

192°54.6 

0 U 24.9 

116 u 25.0 

-22 u 43.4 

89 u 00.3 

-22 u 30.7 

Alnair 

27°38.0 

-46°52.0 

1 

29°24.4 

184° 22.7 

-9°35.1 

207°55.6 

0°24.3 

131°27.1 

-22°43.4 

104°02.7 

-22°30.7 

Fomalhaut 

15°19.0 

-29°31.1 

2 

44°26.9 

199°22.3 

-9°36.3 

222°56.6 

0°23.6 

146° 29.2 

-22°43.5 

119°05.1 

-22°30.7 

Scheat 

13°48.9 

28°11.5 

3 

59°29.4 

214°21.9 

-9°37.5 

237° 57.6 

0°23.0 

161°31.2 

-22°43.5 

134°07.4 

-22°30.7 

Markab 

13°33.8 

15°18.8 

4 

74°31.8 

229°21.4 

-9°38.7 

252°58.6 

0°22.3 

176°33.3 

-22°43.5 

149°09.8 

-22°30.7 

2019/10/ 

SHA 

Mer.pass 

5 

89°34.3 

244°21.0 

-9°39.9 

267°59.6 

0°21.7 

191°35.3 

-22°43.6 

164° 12.2 

-22°30.7 


157°20.4 

12:41 

6 

104°36.7 

259°20.5 

-9°41.1 

283°00.6 

0°21.0 

206° 37.4 

-22°43.6 

179° 14.6 

-22°30.7 

Mars 

179°43.3 

11:11 

7 

119°39.2 

274° 20.1 

-9°42.3 

298°01.6 

0°20.4 

221°39.5 

-22°43.6 

194° 17.0 

-22°30.7 

J u piter 

102°22.0 

16:19 

8 

134°41.7 

289° 19.6 

-9°43.5 

313°02.6 

0°19.7 

236°41.5 

-22°43.7 

209° 19.4 

-22°30.7 

Saturn 

74°41.9 

18:09 

9 

149° 44.1 

304° 19.2 

_9°44.7 

328°03.5 

0°19.1 

251°43.6 

-22°43.7 

224°21.7 

-22°30.7 




10 

164°46.6 

319°18.7 

-9°45.9 

343°04.5 

0°18.4 

266°45.7 

-22°43.7 

239°24.1 

-22°30.7 

2019/10/ 

SHA 

Mer.pass 

11 

179°49.1 

334° 18.3 

-9° 47.1 

358°05.5 

0°17.8 

281°47.7 

-22°43.8 

254°26.5 

-22°30.7 

Venus 

156°10.9 

12:42 

12 

194°51.5 

349° 17.8 

-9°48.3 

13°06.5 

0° 17.1 

296°49.8 

-22°43.8 

269°28.9 

-22°30.7 

Mars 

179°08.0 

11:09 

13 

209°54.0 

4° 17.4 

-9°49.5 

28°07.5 

0°16.5 

311°51.9 

-22°43.9 

284°31.3 

-22°30.7 

Jupiter 

102°12.6 

16:15 

14 

224°56.5 

19° 16.9 

-9°50.7 

43°08.5 

0°15.8 

326°53.9 

-22°43.9 

299°33.7 

-22°30.7 

Saturn 

74° 40.1 

18:05 

15 

239°58.9 

34° 16.5 

-9°51.9 

58°09.5 

0°15.2 

341°56.0 

-22°43.9 

314°36.1 

-22°30.7 

2019/10/ 

SHA 

Mer.pass 

16 

255°01.4 

49° 16.0 

-9°53.1 

73°10.5 

0°14.5 

356°58.0 

-22°44.0 

329°38.4 

-22°30.7 

Venus 

155°01.2 

12:43 

17 

270°03.9 

64° 15.6 

-9°54.3 

88° 11.5 

0°13.8 

12°00.1 

-22°44.0 

344°40.8 

-22°30.7 

Mars 

178°32.7 

11:08 

18 

285°06.3 

79°15.1 

-9°55.4 

103°12.5 

0°13.2 

27° 02.2 

-22°44.0 

359°43.2 

-22°30.7 

Jupiter 

102°03.1 

16:12 

19 

300°08.8 

94° 14.7 

-9°56.6 

118° 13.5 

0°12.5 

42° 04.2 

-22°44.1 

14°45.6 

-22°30.7 

Saturn 

74°38.3 

18:01 

20 

315°11.2 

109° 14.2 

-9°57.8 

133° 14.4 

0°11.9 

57° 06.3 

-22°44.1 

29°48.0 

-22°30.6 

1 Horizontal naralax 


21 

330°13.7 

124° 13.8 

-9°59.0 

148°15.4 

0°11.2 

72°08.3 

-22°44.2 

44°50.3 

-22°30.6 


r 

Venus; 

0.1 

22 

345°16.2 

139° 13.3 

-10°00.2 

163° 16.4 

0°10.6 

87° 10.4 

-22°44.2 

59°52.7 

-22°30.6 


Mars: 

0.1 

23 

0°18.6 

154° 12.9 

-10°01.4 

178°17.4 

0°09.9 

102° 12.5 

-22°44.2 

74°55.1 

-22°30.6 




Mer.| 

pass.:22:58 

v-0.4 d-1.2 

m-3.8 

< 

b 

Q_ 

o 

ml.8 

v2.1 d-0.0 

m-1.9 

v2.4 dO.O m0.5 





186 



2019 October 04 to Oct. 06 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

182 u 45.8 

-4 ,J 08.9 

112"40.5 

8.5 

-21 ,J 08.3 

-5.0 

57.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

197°46.0 

-4°09.8 

127°08.0 

8.5 

-21° 13.2 

-4.9 

57.2 

72 

04:07 

05:28 

06:35 

16:60 

18:07 

19:26 

2 

212°46.2 

-4° 10.8 

141°35.6 

8.6 

-21°18.0 

-4.7 

57.1 

70 

04:17 

05:29 

06:30 

17:05 

18:06 

19:17 

3 

227°46.4 

-4°11.8 

156°03.1 

8.6 

-21°22.7 

-4.6 

57.1 

68 

04:25 

05:30 

06:26 

17:09 

18:05 

19:10 

4 

242°46.6 

-4° 12.7 

170°30.7 

8.6 

-21°27.2 

-4.5 

57.1 

66 

04:31 

05:31 

06:22 

17:13 

18:04 

19:04 

5 

257°46.8 

-4° 13.7 

184°58.3 

8.6 

-21°31.6 

-4.4 

57.0 

64 

04:36 

05:32 

06:19 

17:16 

18:04 

18:59 

6 

272°47.0 

-4° 14.7 

199°25.9 

8.6 

-21°35.9 

-4.2 

57.0 

62 

04:41 

05:32 

06:16 

17:19 

18:03 

18:55 

7 

287°47.2 

-4° 15.6 

213°53.5 

8.6 

-21°40.1 

-4.1 

57.0 

60 

04:44 

05:33 

06:14 

17:22 

18:03 

18:51 

8 

302°47.4 

-4° 16.6 

228°21.1 

8.6 

-21°44.2 

-4.0 

56.9 

58 

04:47 

05:33 

06:12 

17:24 

18:03 

18:48 

9 

317°47.6 

-4° 17.6 

242°48.8 

8.6 

-21°48.1 

-3.9 

56.9 

56 

04:50 

05:33 

06:10 

17:26 

18:03 

18:46 

10 

332°47.8 

-4° 18.5 

257° 16.4 

8.7 

-21°51.9 

-3.7 

56.8 

54 

04:52 

05:33 

06:08 

17:27 

18:03 

18:44 

11 

347°48.0 

-4° 19.5 

271°44.1 

8.7 

-21°55.5 

-3.6 

56.8 

52 

04:54 

05:33 

06:07 

17:29 

18:03 

18:42 

12 

2°48.2 

-4°20.5 

286°11.8 

8.7 

-21°59.1 

-3.5 

56.8 

50 

04:56 

05:33 

06:06 

17:31 

18:03 

18:40 

13 

17°48.3 

-4°21.4 

300° 39.5 

8.7 

-22°02.5 

-3.3 

56.7 

45 

04:59 

05:33 

06:02 

17:34 

18:03 

18:37 

14 

32°48.5 

-4°22.4 

315°07.2 

8.7 

-22°05.8 

-3.2 

56.7 

40 

05:01 

05:33 

05:60 

17:37 

18:04 

18:35 

15 

47° 48.7 

-4°23.3 

329°35.0 

8.8 

-22°08.9 

-3.1 

56.7 

35 

05:03 

05:32 

05:57 

17:39 

18:04 

18:33 

16 

62°48.9 

-4°24.3 

344°02.8 

8.8 

-22°12.0 

-3.0 

56.6 

30 

05:04 

05:32 

05:55 

17:41 

18:05 

18:33 

17 

77°49.1 

-4°25.3 

358°30.5 

8.8 

-22°14.9 

-2.8 

56.6 

20 

05:04 

05:30 

05:52 

17:45 

18:07 

18:33 

18 

92°49.3 

-4°26.2 

12°58.3 

8.8 

-22°17.6 

-2.7 

56.6 

10 

05:03 

05:27 

05:48 

17:48 

18:09 

18:34 

19 

107°49.5 

-4°27.2 

27°26.2 

8.8 

-22°20.3 

-2.6 

56.5 

0 

05:00 

05:24 

05:45 

17:52 

18:12 

18:37 

20 

122°49.7 

-4°28.2 

41°54.0 

8.9 

-22°22.8 

-2.5 

56.5 

-10 

04:56 

05:21 

05:42 

17:55 

18:16 

18:41 

21 

137°49.9 

-4°29.1 

56°21.9 

8.9 

-22°25.2 

-2.3 

56.5 

-20 

04:50 

05:16 

05:38 

17:59 

18:21 

18:47 

22 

152°50.1 

-4°30.1 

70°49.8 

8.9 

-22°27.5 

-2.2 

56.4 

-30 

04:42 

05:10 

05:34 

18:03 

18:28 

18:56 

23 

167° 50.3 

-4°31.1 

85° 17.7 

8.9 

-22°29.7 

-2.1 

56.4 

-35 

04:36 

05:06 

05:32 

18:06 

18:32 

19:02 


SD. —16.0 

d=-1.0 

S.D. = 15.6 

-40 

04:29 

05:01 

05:29 

18:09 

18:36 

19:09 


-45 

04:20 

04:56 

05:25 

18:13 

18:42 

19:18 


GHA 


GHA 



d 

HP 

-50 















52 



ns-iQ 

18-1Q 

1 fi'Ri 

IQ-^R 

0 

182°50.4 

-4°32.0 

99°45.7 

9.0 

-22°31.7 

-2.0 

56.3 








1 

197°50.6 

-4°33.0 

114°13.7 

9.0 

-22°33.6 

-1.8 

56.3 

-54 

03:58 

04:41 

05:17 

18:21 

18:57 

19:41 

2 

212°50.8 

-4° 33.9 

128°41.7 

9.0 

-22°35.4 

-1.7 

56.3 

-56 

03:51 

04:37 

05:15 

18:23 

19:01 

19:48 

3 

227°51.0 

-4° 34.9 

143°09.7 

9.0 

-22°37.0 

-1.6 

56.2 

-58 

03:43 

04:32 

05:13 

18:26 

19:06 

19:56 

4 

242°512 

-4°35 9 

157°378 

9 1 

22°385 

-1 5 

56 2 

-60 

03:33 

04:27 

05:10 

18:29 

19:12 

20:06 

5 

257°51.4 

-4° 36.8 

172°05.9 

9.1 

-22°40.0 

-1.3 

56.2 


6 

272°51.6 

-4°37.8 

186°34.0 

9.1 

-22°41.2 

-1.2 

56.1 



Moonrise 



Moonset 


7 

287°51.8 

-4°38.8 

201°02.1 

9.2 

-22°42.4 

-1.1 

56.1 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

302° 52.0 

-4°39.7 

215°30.3 

9.2 

-22°43.4 

-1.0 

56.1 

72 







9 

317°52.2 

-4°40.7 

229°58.5 

9.2 

-22°44.3 

-0.9 

56.0 

70 







10 

332° 52.3 

-4°41.6 

244°26.8 

9.3 

-22°45.1 

-0.7 

56.0 

68 







11 

347°52.5 

-4°42.6 

258°55.0 

9.3 

-22°45.8 

-0.6 

56.0 

66 

15:31 

16:43 

17:15 

18:37 

19:16 

20:30 

12 

2°52.7 

-4°43.6 

273°23.4 

9.3 

-22°46.3 

-0.5 

56.0 

64 

14:50 

15:55 

16:35 

19:19 

20:04 

21:10 

13 

17°52.9 

-4°44.5 

287°51.7 

9.4 

-22°46.8 

-0.4 

55.9 

62 

14:21 

15:24 

16:07 

19:47 

20:34 

21:37 

14 

32°53.1 

-4°45.5 

302°20.1 

9.4 

-22°47.1 

-0.2 

55.9 

60 

13:60 

15:01 

15:46 

20:09 

20:57 

21:59 

15 

47°53.3 

-4°46.5 

316°48.5 

9.4 

-22°47.2 

-0.1 

55.9 

58 

13:42 

14:42 

15:28 

20:27 

21:16 

22:16 

16 

62°53.5 

-4°47.4 

331°17.0 

9.5 

-22°47.3 

-0.0 

55.8 

56 

13:27 

14:27 

15:13 

20:42 

21:32 

22:30 

17 

77°53.7 

-4°48.4 

345°45.5 

9.5 

-22°47.3 

0.1 

55.8 

54 

13:15 

14:13 

15:01 

20:55 

21:45 

22:43 

18 

92°53.9 

-4°49.3 

0°14.0 

9.6 

-22°47.1 

0.2 

55.8 

52 

13:03 

14:02 

14:49 

21:06 

21:57 

22:54 

19 

107° 54.0 

-4°50.3 

14°42.6 

9.6 

-22°46.8 

0.4 

55.7 

50 

12:53 

13:51 

14:40 

21:16 

22:07 

23:04 

20 

122° 54.2 

-4°51.3 

29°11.2 

9.6 

-22°46.4 

0.5 

55.7 

45 

12:33 

13:30 

14:19 

21:38 

22:29 

23:24 

21 

137° 54.4 

-4°52.2 

43°39.8 

9.7 

-22°45.8 

0.6 

55.7 

40 

12:16 

13:12 

14:02 

21:55 

22:46 

23:41 

22 

152° 54.6 

-4°53.2 

58°08.5 

9.7 

-22°45.2 

0.7 

55.6 

35 

12:02 

12:57 

13:47 

22:09 

23:01 

23:55 

23 

167° 54.8 

-4°54.1 

72°37.3 

9.8 

-22°44.4 

0.8 

55.6 

30 

11:49 

12:45 

13:35 

22:22 

23:13 



SD. = 16.0 

d=-1.0 

S.D. = 15.4 

20 

11:28 

12:23 

13:14 

22:43 

23:35 



10 

11:10 

12:04 

12:55 

23:02 

23:54 



GHA 


GHA 



d 

HP 























0 

182°55.0 

-4 U 55.1 

87 u 06.0 

9.8 

-22 u 43.5 

0.9 

55.6 

-20 

10:19 

11:10 

12:02 

23:55 


00:48 

1 

197° 55.2 

-4°56.1 

101°34.8 

9.8 

- 9 2 r 42.5 

1.1 

55.6 








2 

212°55.3 

-4° 57.0 

116°03.7 

9.9 

-22°41.4 

1.2 

55.5 

-30 

09:58 

10:48 

11:41 


00:16 

01:09 

3 

227°55.5 

-4°58.0 

130°32.6 

9.9 

-22°40.2 

1.3 

55.5 

-35 

09:46 

10:36 

11:29 


00:29 

01:22 









-40 

09:32 

10:21 

11:14 


00:43 


4 

242°55.7 

-4°58.9 

145°01.5 

10.0 

-22°38.8 

1.4 

55.5 

-45 

09:16 

10:04 

10:57 


01:01 

01:54 

5 

257° 55.9 

-4°59.9 

159°30.5 

10.0 

-22°37.3 

1.5 

55.4 

-50 

08:56 

09:43 

10:36 

00:19 

01:22 

02:15 


272° 56.1 

-5° 00.9 

173° 59.6 

10.1 

-22°35.8 

1.6 









7 

287°56.3 

-5°01.8 

188°28.6 

10.1 

-22° 34.1 

1.7 

55.4 

-52 

08:46 

09:32 

10:26 

00:28 

01:32 

02:25 

8 

302°56.5 

-5°02.8 

202° 57.8 

10.1 

-22°32.3 

1.9 

55.4 

-54 

08:36 

09:21 

10:15 

00:39 

01:43 

02:37 

9 

10 

317°56.6 

332°56.8 

-5°03.7 

-5°04.7 

217°26.9 

231°56.2 

10.2 

10.2 

-22°30.3 

-22°28.3 

2.0 

2.1 

55.3 

55.3 

-56 

-58 

08:23 

08:10 

09:08 

08:53 

10:02 

09:47 

00:50 

01:04 

01:56 

02:11 

02:50 

03:05 

11 

"347° R7 n 

_R°0R7 

?4fi°9R 4 

in ^ 

22°2fi 2 

2 2 


-60 

07:53 

08:34 

09:29 

01:20 

02:29 

03:23 

12 

2°57.2 

-5°06.6 

260°54.7 

10.3 

-22°23.9 

2.3 

55.3 


13 

17°57.4 

-5°07.6 

275°24.1 

10.4 

-22°21.6 

2.4 

55.2 



Sun 



Moon 


14 

32°57.6 

-5°08.5 

289°53.5 

10.4 

-22°19.1 

2.5 

55.2 

Day 

Eqn. 

ot 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

47°57.8 

-5°09.5 

304°23.0 

10.5 

-22°16.5 

2.6 

55.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

62°57.9 

-5°10.5 

318°52.5 

10.5 

-22° 13.8 

2.7 

55.2 

4 

11:03 

11:12 

11:48 

17:06 

04:39 

6(38%) 

17 

77°58.1 

-5°11.4 

333°22.0 

10.6 

-22°11.0 

2.9 

55.1 

5 

11:22 

11:31 

11:48 

17:59 

05:32 

7(48%) 

18 

92°58.3 

-5°12.4 

347°51.6 

10.6 

-22°08.1 

3.0 

55.1 

6 

11:40 

11:49 

11:48 

18:50 

06:24 

8(58%) 

19 

107°58.5 

-5°13.3 

2°21.3 

10.7 

-22°05.1 

3.1 

55.1 








20 

122°58.7 

-5° 14.3 

16°51.0 

10.7 

-22°02.0 

3.2 

55.1 








21 

137°58.9 

-5°15.3 

31°20.8 

10.8 

-21°58.7 

3.3 

55.0 








22 

152°59.0 

-5°16.2 

45°50.6 

10.8 

-21°55.4 

3.4 

55.0 








23 

167°59.2 

-5°17.2 

60°20.4 

10.9 

-21°52.0 

3.5 

55.0 









SD. —16.0 

d=-1.0 

S.D. = 15.2 












Saturn 


Stars 


October 07, 08 ,09 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

15°21.1 

169° 12.4 

- 10 ° 02.6 

193°18.4 

0°09.3 

117°14.5 

-22°44.3 

89°57.5 

-22°30.6 

Alpheratz 

357°38.7 

29° 12.0 

1 

30°23.6 

184° 12.0 

-10°03.8 

208° 19.4 

0°08.6 

132° 16.6 

-22°44.3 

104°59.9 

-22°30.6 

Ankaa 

353°11.0 

-42° 12.0 

2 

45°26.0 

199°11.5 

-10°05.0 

223°20.4 

0°08.0 

147° 18.6 

-22°44.3 

120°02.3 

-22°30.6 

Schedar 

349°35.1 

56°38.7 

3 

60°28.5 

214°11.1 

-10°06.2 

238°21.4 

0°07.3 

162°20.7 

-22°44.4 

135°04.6 

-22°30.6 

Diphda 

348°51.1 

-17°52.7 

4 

75°31.0 

229° 10.6 

-10°07.4 

253°22.4 

0°06.7 

177°22.7 

-22°44.4 

150°07.0 

-22°30.6 

Achernar 

335°22.9 

-57°08.2 

5 

90°33.4 

244° 10.2 

-10°08.6 

268°23.4 

0°06.0 

192°24.8 

-22°44.4 

165°09.4 

-22°30.6 

Hamal 

327°55.6 

23°33.3 

6 

105°35.9 

259°09.7 

-10°09.7 

283° 24.4 

0°05.4 

207° 26.9 

-22°44.5 

180°11.8 

-22°30.6 

Polaris 

315°29.8 

89°20.6 

7 

120°38.4 

274°09.3 

-10° 10.9 

298°25.3 

0°04.7 

222°28.9 

-22°44.5 

195° 14.2 

-22°30.6 

Akamar 

315°14.7 

-40° 13.5 

8 

135°40.8 

289°08.8 

- 10 ° 12.1 

313°26.3 

0°04.1 

237°31.0 

-22°44.6 

210°16.5 

-22°30.6 

Menkar 

314° 10.3 

4°10.0 

9 

150°43.3 

304°08.4 

-10° 13.3 

328°27.3 

0°03.4 

252°33.0 

-22°44.6 

225°18.9 

-22°30.6 

Mirfak 

308°33.8 

49°55.7 

10 

165°45.7 

319°07.9 

-10° 14.5 

343° 28.3 

0 ° 02.8 

267°35.1 

-22°44.6 

240°21.3 

-22°30.6 

Aldebaran 

290°44.2 

16°32.9 

11 

180°48.2 

334°07.4 

-10° 15.7 

358°29.3 

0 ° 02.1 

282°37.2 

-22°44.7 

255°23.7 

-22°30.6 

Rigel 

281°07.8 

- 8 ° 10.7 

12 

195°50.7 

349°07.0 

-10° 16.9 

13°30.3 

0°01.5 

297°39.2 

-22°44.7 

270°26.1 

-22°30.6 

Capella 

280°27.9 

46°00.9 

13 

210°53.1 

4°06.5 

-10°18.1 

28°31.3 

0 ° 00.8 

312°41.3 

-22°44.7 

285°28.4 

-22°30.6 

Bellatrix 

278°27.2 

6 ° 22.0 

14 

225°55.6 

19°06.1 

-10° 19.2 

43°32.3 

0 ° 00.2 

327°43.3 

-22°44.8 

300°30.8 

-22°30.6 

Elnath 

278°07.0 

28°37.3 

15 

240°58.1 

34°05.6 

-10°20.4 

58°33.3 

-0°00.5 

342°45.4 

-22°44.8 

315°33.2 

-22°30.6 

Alnilam 

275°41.9 

-1°11.3 

16 

256°00.5 

49°05.2 

- 10 ° 21.6 

73°34.3 

- 0 ° 01.1 

357°47.4 

-22°44.8 

330°35.6 

-22°30.6 

Betelgeuse 

270°56.5 

7°24.6 

17 

271°03.0 

64°04.7 

- 10 ° 22.8 

88°35.2 

- 0 ° 01.8 

12°49.5 

-22°44.9 

345°38.0 

-22°30.6 

Canopus 

263°54.1 

-52°42.1 

18 

286°05.5 

79°04.2 

-10°24.0 

103°36.2 

-0°02.4 

27°51.5 

-22°44.9 

0°40.3 

-22°30.6 

Sirius 

258°29.8 

-16°44.3 

19 

301°07.9 

94°03.8 

-10°25.2 

118°37.2 

-0°03.1 

42°53.6 

-22°45.0 

15°42.7 

-22°30.6 

Adara 

255°09.1 

-28°59.7 

20 

316° 10.4 

109°03.3 

-10°26.4 

133°38.2 

-0°03.7 

57°55.7 

-22°45.0 

30°45.1 

-22°30.5 

Procyon 

244°55.2 

5°10.7 

21 

331° 12.8 

124°02.9 

-10°27.5 

148°39.2 

-0°04.4 

72°57.7 

-22°45.0 

45°47.5 

-22°30.5 

Pollux 

243°22.4 

27°58.6 

22 

346° 15.3 

139°02.4 

-10°28.7 

163°40.2 

-0°05.0 

87°59.8 

-22°45.1 

60°49.8 

-22°30.5 

Avior 

234° 16.5 

-59°34.0 

23 

1° 17.8 

154°02.0 

-10°29.9 

178°41.2 

-0°05.7 

103°01.8 

-22°45.1 

75°52.2 

-22°30.5 

Suhail 

222°49.5 

-43°30.4 

Mer.pass.:22:54 | 

v-0.5 d-1.2 m-3.8 

vl.O d-0.7 ml .8 

v2.1 d-0.0 m-1.9 | 

v2.4 dO.O m0.5 

Miaplacidus 

221°39.4 

-69°47.6 


Alphard 

217°52.0 

-8°44.5 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.4 











n i iKKo 


ci°op 7 

0 

16 u 20.2 

169 u 01.5 

-10°31.1 

193 u 42.2 

-0°06.3 

118 u 03.9 

-22 u 45.1 

90 u 54.6 

-22 u 30.5 

uuDne 

±yo ‘to.y 

i onO nn it 

Ol jo. 1 

1 A O A "7 A 

1 

31°22.7 

184°01.0 

-10°32.3 

208°43.2 

-0°07.0 

133°05.9 

-22°45.2 

105°57.0 

-22°30.5 

Denebola 

182 zy.b 

14 2 /.y 

2 

46°25.2 

199°00.6 

-10°33.5 

223°44.2 

-0°07.6 

148°08.0 

-22°45.2 

120°59.4 

-22°30.5 

Gienah 

175°48.2 

1 "70Onr a 

-17°38.8 

COOlAO 

3 

61°27.6 

214°00.1 

-10°34.6 

238°45.2 

-0°08.3 

163° 10.0 

-22°45.2 

136°01.7 

-22°30.5 

Acrux 

1/3 05.2 

-63 12.3 

4 

76°30.1 

228°59.6 

-10°35.8 

253°46.1 

-0°08.9 

178°12.1 

-22°45.3 

151°04.1 

-22°30.5 

Gacrux 

171°56.7 

-57° 13.2 

5 

91°32.6 

243°59.2 

-10°37.0 

268°47.1 

-0°09.6 

193° 14.1 

-22°45.3 

166°06.5 

-22°30.5 

Alioth 

166° 17.5 

55°51.3 

6 

106°35.0 

258°58.7 

-10°38.2 

283°48.1 

-0°10.2 

208° 16.2 

-22°45.4 

181°08.9 

-22°30.5 

Spica 

158°27.0 

1rnOrrA 

-11°15.6 

7 

121°37.5 

273°58.3 

-10°39.4 

298°49.1 

-0°10.9 

223° 18.2 

-22°45.4 

196°11.2 

-22°30.5 

Alcaid 

152 bb.9 

49° 13.1 

8 

136°40.0 

288°57.8 

-10°40.5 

313°50.1 

-0°11.5 

238°20.3 

-22°45.4 

211°13.6 

-22°30.5 

Hadar 

148°42.4 

1 A O O AA A 

-60°27.9 

nr O A“7 O 

9 

151°42.4 

303°57.3 

-10°41.7 

328°51.1 

-0°12.2 

253°22.3 

-22°45.5 

226° 16.0 

-22°30.5 

Menkent 

148 02.9 

1 / rOc A r \ 

-36 27.8 

10 

166°44.9 

318°56.9 

-10°42.9 

343°52.1 

-0°12.8 

268° 24.4 

-22°45.5 

241° 18.4 

-22°30.5 

Arcturus 

14b 52.U 

19°05.4 

11 

181°47.3 

333°56.4 

-10°44.1 

358°53.1 

-0°13.5 

283°26.4 

-22°45.5 

256°20.7 

-22°30.5 

Rigil Kent. 

139°46.5 

-60°54.9 

12 

196°49.8 

348°55.9 

-10°45.2 

13°54.1 

-0°14.1 

298°28.5 

-22°45.6 

271°23.1 

-22°30.5 

Zubenelg. 

137°01.0 

-16°07.2 

13 

211°52.3 

3°55.5 

-10°46.4 

28°55.1 

-0°14.8 

313°30.5 

-22°45.6 

286°25.5 

-22°30.5 

Kochab 

137°21.1 

1 AcO A-7 IZ 

74°04.7 

ArOnn a 

14 

226° 54.7 

18°55.0 

-10°47.6 

43°56.0 

-0° 15.4 

328°32.6 

-22°45.6 

301°27.9 

-22°30.5 

Alphecca 

126 07.6 

i i no m a 

26 39.3 

acOao a 

15 

241°57.2 

33° 54.5 

-10°48.8 

58°57.0 

-0°16.1 

343° 34.6 

-22°45.7 

316°30.2 

-22°30.5 

Antares 

112 21.2 

-26 28.4 

16 

256°59.7 

48° 54.1 

-10°49.9 

73°58.0 

-0°16.7 

358°36.7 

-22°45.7 

331°32.6 

-22°30.5 

Atria 

107° 19.4 

i nno a -7 o 

-69°03.8 

1 C O A A O 

17 

272°02.1 

63°53.6 

-10°51.1 

88°59.0 

-0° 17.4 

13°38.7 

-22°45.8 

346°35.0 

-22°30.5 

Sa bi k 

102 U/.8 

-15 44.8 

o “7 o A“7 A 

18 

287° 04.6 

78°53.1 

-10°52.3 

104°00.0 

-0°18.0 

28°40.8 

-22°45.8 

1°37.4 

-22°30.4 

Shaula 

96°16.2 

r\ fZ O A A tZ 

-37 07.0 

iaOoo i 

19 

302°07.1 

93°52.7 

-10°53.5 

119°01.0 

-0°18.7 

43°42.8 

-22°45.8 

16°39.7 

-22°30.4 

Rasalhague 

96 02.6 

nnO aao 

12 33.1 

20 

317°09.5 

108°52.2 

-10°54.6 

134°02.0 

-0°19.3 

58°44.9 

-22°45.9 

31°42.1 

-22°30.4 

Eta min 

9U 44.3 

51°29.6 

21 

332° 12.0 

123°51.7 

-10°55.8 

149°03.0 

-0°20.0 

73°46.9 

-22°45.9 

46°44.5 

-22°30.4 

Kaus Aust. 

83°38.2 

onOoc 1 

-34°22.4 

ooo /ion 

22 

347° 14.5 

138°51.3 

-10°57.0 

164°04.0 

-0°20.6 

88°49.0 

-22°45.9 

61°46.9 

-22°30.4 

Vega 

80 36.1 

38 48.5 

23 

2° 16.9 

153°50.8 

-10°58.2 

179°05.0 

-0°21.3 

103°51.0 

-22°46.0 

76°49.2 

-22°30.4 

Nunki 

Altair 

75°53.0 

62°04.1 

-26° 16.3 
8°55.4 

Mer.pass.:22:50 | 

v-0.5 d-1.2 m-3.8 

vl.O d-0.7 ml.8 

v2.1 d-0.0 m-1.9 | 
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Peacock 

53°12.2 

-56°40.4 





















Deneb 

49°28.4 

45°21.3 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.1 

0 

17° 19.4 

168 u 50.3 

-10 u 59.3 

194 u 05.9 

-0 U 21.9 

118°53.1 

-22 u 46.0 

91 u 51.6 

-22 u 30.4 

Alnair 

27°38.0 

-46°52.0 

1 

32°21.8 

183°49.9 

-11°00.5 

209°06.9 

-0°22.6 

133°55.1 

-22°46.1 

106°54.0 

-22°30.4 

Fomalhaut 

15°19.0 

-29°31.1 

2 

47° 24.3 

198°49.4 

-11°01.7 

224°07.9 

-0°23.2 

148°57.2 

-22°46.1 

121°56.3 

-22°30.4 

Scheat 

13°48.9 

28°11.5 

3 

62°26.8 

213°48.9 

-11°02.8 

239°08.9 

-0°23.9 

163°59.2 

-22°46.1 

136°58.7 

-22°30.4 

Markab 

13°33.8 

15°18.8 

4 

77°29.2 

228°48.5 

-11°04.0 

254°09.9 

-0°24.5 

179°01.3 

-22°46.2 

152°01.1 

-22°30.4 

2019/10/ 

SHA 

Mer.pass 

5 

92°31.7 

243°48.0 

-11°05.2 

269° 10.9 

-0°25.2 

194°03.3 

-22°46.2 

167°03.5 

-22°30.4 


153°51 3 

12:44 

6 

107° 34.2 

258°47.5 

-11°06.4 

284°11.9 

-0°25.8 

209°05.4 

-22°46.2 

182°05.8 

-22°30.4 

Mars 

177 °57 3 

11:06 

7 

122°36.6 

273°47.0 

-11°07.5 

299° 12.9 

-0°26.5 

224°07.4 

-22°46.3 

197°08.2 

-22°30.4 

J u piter 

101°53.4 

16:09 

8 

137°39.1 

288°46.6 

-11°08.7 

314°13.9 

-0°27.1 

239°09.5 

-22°46.3 

212°10.6 

-22°30.4 

Saturn 

74°36.4 

17:57 

9 

152°41.6 

303°46.1 

-11°09.9 

329° 14.8 

-0°27.8 

254° 11.5 

-22°46.3 

227° 13.0 

-22°30.4 




10 

167°44.0 

318°45.6 

-11°11.0 

344° 15.8 

-0°28.4 

269° 13.6 

-22°46.4 

242° 15.3 

-22°30.4 

2019/10/ 

SHA 

Mer.pass 

11 

182°46.5 

333°45.2 

-11°12.2 

359° 16.8 

-0°29.1 

284° 15.6 

-22°46.4 

257° 17.7 

-22°30.4 

Venus 

152°41.2 

12:44 

12 

197°48.9 

348°44.7 

-11°13.4 

14° 17.8 

-0°29.7 

299° 17.7 

-22°46.5 

272°20.1 

-22°30.4 

Mars 

177°21.9 

11:04 

13 

212°51.4 

3°44.2 

-11°14.5 

29° 18.8 

-0°30.4 

314° 19.7 

-22°46.5 

287°22.4 

-22°30.4 

Jupiter 

101°43.6 

16:06 

14 

227°53.9 

18°43.7 

-11°15.7 

44° 19.8 

-0°31.0 

329°21.7 

-22°46.5 

302°24.8 

-22°30.3 

Saturn 

74° 34.4 

17:54 

15 

242°56.3 

33°43.3 

-11°16.9 

59°20.8 

-0°31.7 

344° 23.8 

-22°46.6 

317°27.2 

-22°30.3 

2019/10/ 

SHA 

Mer.pass 

16 

257°58.8 

48°42.8 

-11°18.0 

74°21.8 

-0°32.3 

359°25.8 

-22°46.6 

332°29.5 

-22°30.3 

Venus 

151°31.0 

12:45 

17 

273°01.3 

63°42.3 

-11°19.2 

89°22.8 

-0°33.0 

14°27.9 

-22°46.6 

347°31.9 

-22°30.3 

Mars 

176°46.6 

11:03 

18 

288°03.7 

78°41.8 

-11°20.3 

104°23.7 

-0°33.6 

29°29.9 

-22°46.7 

2°34.3 

-22°30.3 

Jupiter 

101°33.7 

16:02 

19 

303°06.2 

93°41.4 

-11°21.5 

119°24.7 

-0°34.3 

44°32.0 

-22°46.7 

17°36.7 

-22°30.3 

Saturn 

74°32.2 

17:50 

20 

318°08.7 

108°40.9 

-11°22.7 

134°25.7 

-0°34.9 

59°34.0 

-22°46.7 

32°39.0 

-22°30.3 

1 Horizontal naralax 


21 

333° 11.1 

123°40.4 

-11°23.8 

149°26.7 

-0°35.6 

74°36.1 

-22°46.8 

47°41.4 

-22°30.3 


r 

Venus; 

0.1 

22 

348° 13.6 

138°39.9 

-11°25.0 

164°27.7 

-0°36.2 

89°38.1 

-22°46.8 

62°43.8 

-22°30.3 


Mars: 

0.1 

23 

3° 16.1 

153°39.4 

-11°26.2 

179°28.7 

-0°36.9 

104°40.1 

-22°46.9 

77°46.1 

-22°30.3 




Mer.pass.:22:46 | 
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2019 October 07 to Oct. 09 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight j 

0 

182° 59.4 

-5°18.1 

74°50.4 

10.9 

-21 u 48.4 

3.6 

55.0 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

197°59.6 

-5°19.1 

89°20.3 

11.0 

-21°44.8 

3.7 

55.0 

72 

04:22 

05:41 

06:49 

16:44 

17:52 

19:10 

2 

212°59.8 

-5°20.0 

103°50.3 

11.0 

-21°41.0 

3.8 

54.9 

70 

04:30 

05:41 

06:42 

16:51 

17:52 

19:03 

3 

227°60.0 

-5°21.0 

118°20.4 

11.1 

-21°37.2 

3.9 

54.9 

68 

04:36 

05:41 

06:37 

16:57 

17:53 

18:57 

4 

243°00.1 

-5°22.0 

132°50.5 

11.2 

-21°33.2 

4.0 

54.9 

66 

04:41 

05:41 

06:32 

17:02 

17:53 

18:52 

5 

258°00.3 

-5°22.9 

147°20.7 

11.2 

-21°29.2 

4.1 

54.9 

64 

04:45 

05:40 

06:28 

17:06 

17:53 

18:48 

6 

273°00.5 

-5°23.9 

161°50.9 

11.3 

-21°25.0 

4.2 

54.8 

62 

04:49 

05:40 

06:24 

17:10 

17:54 

18:45 

7 

288°00.7 

-5°24.8 

176°21.2 

11.3 

-21°20.8 

4.3 

54.8 

60 

04:51 

05:40 

06:21 

17:13 

17:54 

18:42 

8 

303°00.9 

-5°25.8 

190°51.6 

11.4 

-21° 16.4 

4.4 

54.8 

58 

04:54 

05:39 

06:19 

17:15 

17:55 

18:40 

9 

318°01.1 

-5°26.7 

205°22.0 

11.4 

-21°12.0 

4.5 

54.8 

56 

04:56 

05:39 

06:16 

17:18 

17:55 

18:38 

10 

333°01.2 

-5°27.7 

219°52.4 

11.5 

-21°07.4 

4.6 

54.8 

54 

04:58 

05:39 

06:14 

17:20 

17:56 

18:36 

11 

348°01.4 

-5°28.7 

234°22.9 

11.5 

-21°02.8 

4.7 

54.7 

52 

04:59 

05:38 

06:12 

17:22 

17:56 

18:35 

12 

3°01.6 

-5°29.6 

248°53.5 

11.6 

-20°58.0 

4.8 

54.7 

50 

05:00 

05:38 

06:10 

17:24 

17:56 

18:34 

13 

18°01.8 

-5°30.6 

263° 24.1 

11.6 

-20°53.2 

4.9 

54.7 

45 

05:03 

05:37 

06:06 

17:28 

17:58 

18:32 

14 

33°02.0 

-5°31.5 

277°54.7 

11.7 

-20°48.3 

5.0 

54.7 

40 

05:04 

05:36 

06:03 

17:32 

17:59 

18:30 

15 

48°02.1 

-5°32.5 

292°25.4 

11.7 

-20°43.2 

5.1 

54.7 

35 

05:05 

05:35 

05:60 

17:35 

18:00 

18:29 

16 

63°02.3 

-5°33.4 

306°56.2 

11.8 

-20°38.1 

5.2 

54.7 

30 

05:06 

05:33 

05:57 

17:38 

18:02 

18:29 

17 

78°02.5 

-5°34.4 

321°27.0 

11.9 

-20°32.9 

5.3 

54.6 

20 

05:05 

05:30 

05:53 

17:42 

18:04 

18:30 

18 

93°02.7 

-5°35.3 

335°57.9 

11.9 

-20°27.6 

5.4 

54.6 

10 

05:03 

05:27 

05:48 

17:47 

18:08 

18:32 

19 

108°02.9 

-5°36.3 

350°28.9 

12.0 

-20°22.2 

5.4 

54.6 

0 

04:59 

05:24 

05:44 

17:51 

18:12 

18:36 

20 

123°03.0 

-5°37.3 

4°59.9 

12.0 

-20° 16.7 

5.5 

54.6 

-10 

04:55 

05:19 

05:40 

17:55 

18:16 

18:41 

21 

138°03.2 

-5°38.2 

19°30.9 

12.1 

-20°11.1 

5.6 

54.6 

-20 

04:48 

05:14 

05:36 

17:60 

18:22 

18:48 

22 

153°03.4 

-5°39.2 

34°02.0 

12.1 

-20°05.5 

5.7 

54.6 

-30 

04:38 

05:06 

05:30 

18:05 

18:29 

18:58 

23 

168°03.6 

-5°40.1 

48°33.2 

12.2 

-19°59.7 

5.8 

54.5 

-35 

04:32 

05:02 

05:27 

18:08 

18:34 

19:04 


SD. — 16.0 

Q_ 

II 

b 

S.D. —15.0 

-40 

04:24 

04:56 

05:24 

18:12 

18:40 

19:12 


-45 

04:14 

04:50 

05:20 

18:16 

18:46 

19:22 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

04:02 

04:42 

05:15 

18:21 

18:55 

19:35 











nA-pp 


1 R-OA 

1 PRO 

1 QA1 

0 

183°03.8 

-5°41.1 

63°04.4 

12.2 

-19°53.9 

5.9 

54.5 

-0^ 

Uj.DO 

U4.JO 

UD. 1Z 


lo.oy 


1 

198°03.9 

-5°42.0 

77°35.6 

12.3 

-19°47.9 

6.0 

54.5 

-54 

03:49 

04:34 

05:10 

18:26 

19:03 

19:48 

2 

213°04.1 

-5°43.0 

92°07.0 

12.3 

-19°41.9 

6.1 

54.5 

-56 

03:42 

04:29 

05:07 

18:29 

19:08 

19:55 

3 

228°04.3 

-5°43.9 

106°38.3 

12.4 

-19°35.8 

6.2 

54.5 

-58 

03:33 

04:23 

05:04 

18:33 

19:13 

20:04 

4 

243° 04.5 

-5°44.9 

121°09.8 

12.5 

-19°29.6 

6.2 

54.5 

-60 

03:23 

04:17 

05:01 

18:36 

19:20 

20:15 

5 

258° 04.6 

-5°45.8 

135°41.3 

12.5 

-19°23.3 

6.3 

54.4 








6 

273° 04.8 

-5°46.8 

150° 12.8 

12.6 

-19°16.9 

6.4 

54.4 



Moonrise 



Moonset 


7 

288°05.0 

-5°47.8 

164°44.4 

12.6 

-19°10.5 

6.5 

54.4 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

303° 05.2 

-5°48.7 

179° 16.0 

12.7 

-19°03.9 

6.6 

54.4 

72 

— 

19:47 

18:40 

— 

21:19 

23:59 

9 

318°05.4 

-5°49.7 

193°47.7 

12.7 

-18°57.3 

6.7 

54.4 

70 

— 

18:33 

18:10 

— 

22:32 

— 

10 

333°05.5 

-5°50.6 

208° 19.5 

12.8 

-18°50.6 

6.7 

54.4 

68 

18:09 

17:56 

17:47 

21:19 

23:09 

— 

11 

348° 05.7 

-5°51.6 

222°51.3 

12.8 

-18°43.9 

6.8 

54.4 

66 

17:25 

17:29 

17:30 

22:01 

23:34 

— 

12 

3°05.9 

-5°52.5 

237°23.2 

12.9 

-18°37.0 

6.9 

54.3 

64 

16:56 

17:08 

17:15 

22:30 

23:54 

— 

13 

18°06.1 

-5°53.5 

251°55.1 

12.9 

-18°30.1 

7.0 

54.3 

62 

16:34 

16:52 

17:03 

22:51 


00:10 

14 

33°06.2 

-5°54.4 

266°27.0 

13.0 

-18°23.0 

7.1 

54.3 

60 

16:16 

16:38 

16:53 

23:09 


00:24 

15 

48°06.4 

-5°55.4 

280°59.1 

13.0 

-18°15.9 

7.1 

54.3 

58 

16:01 

16:26 

16:44 

23:24 


00:35 

16 

63°06.6 

-5°56.3 

295°31.1 

13.1 

-18°08.8 

7.2 

54.3 

56 

15:49 

16:15 

16:36 

23:36 


00:45 

17 

78°06.8 

-5°57.3 

310°03.3 

13.2 

-18°01.5 

7.3 

54.3 

54 

15:37 

16:06 

16:29 

23:47 


00:54 

18 

93°06.9 

-5°58.2 

324°35.4 

13.2 

-17°54.2 

7.4 

54.3 

52 

15:28 

15:58 

16:22 

23:56 


01:02 

19 

108°07.1 

-5°59.2 

339°07.7 

13.3 

-17°46.8 

7.4 

54.3 

50 

15:19 

15:50 

16:17 

— 

00:05 

01:09 

20 

123°07.3 

-6°00.1 

353°40.0 

13.3 

-17°39.3 

7.5 

54.3 

45 

14:60 

15:34 

16:04 


00:23 

01:24 

21 

138°07.5 

-6°01.1 

8°12.3 

13.4 

-17°31.7 

7.6 

54.2 

40 

14:44 

15:21 

15:54 


00:38 

01:36 

22 

153°07.6 

-6°02.0 

22°44.7 

13.4 

-17°24.1 

7.7 

54.2 

35 

14:31 

15:10 

15:45 


00:50 

01:46 

23 

168°07.8 

-6°03.0 

37° 17.1 

13.5 

-17° 16.4 

7.7 

54.2 

30 

14:20 

15:00 

15:37 

00:07 

01:01 

01:55 


SD. —16.0 

Q_ 

II 

b 

S.D. —14.9 

20 

14:01 

14:44 

15:23 

00:28 

01:20 

02:11 


10 

13:44 

14:29 

15:11 

00:46 

01:36 

02:24 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

13:28 

14:15 

15:00 

01:02 

01:51 

02:37 









-10 

13:12 

14-01 

14:49 

01:19 

02:06 

02 50 

0 

1 

183°08.0 

198°08.2 

-6“ 04.0 
-6°04.9 

51 u 49.6 

66°22.1 

13.5 

13.6 

-17°08.6 

-17°00.8 

7.8 

7.9 

54.2 

54.2 

-20 

12:55 

13:46 

14:37 

01:37 

02:22 

03:03 

2 

213°08.3 

-6°05.9 

80°54.7 

13.6 

-16°52.9 

8.0 

54.2 

-30 

12:35 

13:29 

14:23 

01:57 

02:40 

03:18 

3 

228°08.5 

-6°06.8 

95°27.3 

13.7 

-16°44.9 

8.0 

54.2 

-35 

12:24 

13:19 

14:15 

02:09 

02:50 

03:27 

4 

243° 08.7 

-6°07.8 

110°00.0 

13.7 

-16°36.8 

8.1 

54.2 

-40 

-45 

12:10 

11:55 

13:08 

12:54 

14:06 

13:55 

02:23 

02:39 

03:02 

03:17 

03:37 

03:49 

5 

258°08.9 

-6°08.7 

124°32.8 

13.8 

-16°28.7 

8.2 

54.2 

-50 

11:35 

12:38 

13:42 

02:59 

03:34 

04:03 

6 

273°09.0 

-6°09.7 

139°05.5 

13.8 

-16°20.5 

8.2 

54.2 








7 

288°09.2 

-6°10.6 

153°38.4 

13.9 

-16°12.3 

8.3 

54.2 

-52 

11:26 

12:30 

13:36 

03:08 

03:42 

04:09 

8 

303°09.4 

-6°11.6 

les^n^ 

13.9 

-16°03.9 

8.4 

54.1 

-54 

11:16 

12:22 

13:29 

03:18 

03:51 

04:17 









-56 

11:04 

12:12 

13:22 

03:30 

04:01 

04:25 

9 

10 

318°09.6 

333°09.7 

-6°12.5 

-6°13.5 

182°44.2 

197°17.1 

13.9 

14.0 

-15°55.5 

-15°47.1 

8.4 

8.5 

54.1 

54.1 

-58 

10:51 

12:01 

13:13 

03:44 

04:13 

04:34 

11 

348°09.9 

-6° 14.4 

211°50.2 

14.0 

-15°38.6 

8.6 

54.1 

-60 

10:35 

11:48 

13:04 

04:00 

04:26 

04:44 

12 

3°10.1 

-6°15.4 

226°23.2 

14.1 

-15°30.0 

8.6 

54.1 








13 

18° 10.2 

-6°16.3 

240°56.3 

14.1 

-15°21.3 

8.7 

54.1 



Sun 



Moon 


14 

33°10.4 

-6°17.3 

255°29.5 

14.2 

-15°12.6 

8.7 

54.1 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

48° 10.6 

-6°18.2 

270°02.7 

14.2 

-15°03.8 

8.8 

54.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

63°10.8 

-6°19.2 

284°35.9 

14.3 

-14°55.0 

8.9 

54.1 

7 

11:58 

12:06 

11:47 

19:39 

07:15 

9(67%) 

17 

78°10.9 

-6°20.1 

299°09.2 

14.3 

-14° 46.1 

8.9 

54.1 

8 

12:15 

12:23 

11:47 

20:26 

08:03 

10(76%) 

18 

93°11.1 

-6°21.1 

313°42.5 

14.4 

-14°37.1 

9.0 

54.1 

9 

12:32 

12:40 

11:47 

21:10 

08:48 

11(84%) 

19 

108°11.3 

-6°22.0 

328° 15.9 

14.4 

-14°28.1 

9.0 

54.1 








20 

123°11.4 

-6°23.0 

342°49.3 

14.4 

-14°19.0 

9.1 

54.1 








21 

138°11.6 

-6°23.9 

357°22.8 

14.5 

-14°09.9 

9.2 

54.1 








22 

153°11.8 

-6°24.9 

11°56.3 

14.5 

-14°00.7 

9.2 

54.1 








23 

168°12.0 

-6°25.8 

26°29.8 

14.6 

-13°51.5 

9.3 

54.1 









SD. —16.0 

d=-1.0 

S.D. —14.8 
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October 10, 11 ,12 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

18° 18.5 

168°39.0 

-11°27.3 

194°29.7 

-0°37.5 

119°42.2 

-22°46.9 

92°48.5 

-22°30.3 

Alpheratz 

357°38.7 

29° 12.0 

1 

33°21.0 

183°38.5 

-11°28.5 

209° 30.7 

-0°38.2 

134°44.2 

-22°46.9 

107°50.9 

-22°30.3 

Ankaa 

353°11.0 

-42° 12.0 

2 

48°23.4 

198°38.0 

-11°29.6 

224°31.7 

-0°38.8 

149°46.3 

-22°47.0 

122°53.2 

-22°30.3 

Schedar 

349°35.1 

56°38.7 

3 

63°25.9 

213°37.5 

-11°30.8 

239°32.6 

-0°39.5 

164°48.3 

-22°47.0 

137°55.6 

-22°30.3 

Diphda 

348°51.1 

-17°52.7 

4 

78°28.4 

228°37.1 

-11°32.0 

254°33.6 

-0°40.1 

179°50.4 

-22°47.0 

152°58.0 

-22°30.3 

Achernar 

335°22.9 

-57°08.2 

5 

93°30.8 

243° 36.6 

-11°33.1 

269° 34.6 

-0°40.8 

194°52.4 

-22°47.1 

168°00.3 

-22°30.3 

Hamal 

327°55.6 

23°33.3 

6 

108°33.3 

258°36.1 

-11°34.3 

284°35.6 

-0°41.4 

209° 54.4 

-22°47.1 

183°02.7 

-22°30.3 

Polaris 

315°29.1 

89°20.6 

7 

123°35.8 

273° 35.6 

-11°35.4 

299°36.6 

-0°42.1 

224°56.5 

-22°47.1 

198°05.1 

-22°30.3 

Akamar 

315°14.7 

-40° 13.5 

8 

138°38.2 

288° 35.1 

-11°36.6 

314°37.6 

-0°42.7 

239°58.5 

-22°47.2 

213°07.5 

-22°30.2 

Menkar 

314°10.2 

4°10.0 

9 

153°40.7 

303° 34.6 

-11°37.7 

329°38.6 

-0°43.4 

255°00.6 

-22°47.2 

228°09.8 

-22°30.2 

Mirfak 

308°33.8 

49°55.7 

10 

168°43.2 

318°34.2 

-11°38.9 

344° 39.6 

-0°44.0 

270°02.6 

-22°47.3 

243° 12.2 

-22°30.2 

Aldebaran 

290°44.2 

16°32.9 

11 

183°45.6 

333°33.7 

-11°40.1 

359°40.6 

-0°44.7 

285°04.7 

-22°47.3 

258° 14.6 

-22°30.2 

Rigel 

281°07.7 

-8° 10.7 

12 

198°48.1 

348° 33.2 

-11°41.2 

14°41.5 

-0°45.3 

300° 06.7 

-22°47.3 

273° 16.9 

-22°30.2 

Capella 

280°27.9 

46°00.9 

13 

213°50.5 

3°32.7 

-11°42.4 

29°42.5 

-0°46.0 

315°08.7 

-22°47.4 

288° 19.3 

-22°30.2 

Bellatrix 

278°27.2 

6°22.0 

14 

228°53.0 

18°32.2 

-11°43.5 

44°43.5 

-0°46.6 

330° 10.8 

-22°47.4 

303°21.7 

-22°30.2 

Elnath 

278°07.0 

28°37.3 

15 

243°55.5 

33°31.8 

-11°44.7 

59°44.5 

-0°47.3 

345° 12.8 

-22°47.4 

318°24.0 

-22°30.2 

Alnilam 

275°41.9 

-1°11.3 

16 

258°57.9 

48°31.3 

-11°45.8 

74°45.5 

-0°47.9 

0° 14.9 

-22°47.5 

333° 26.4 

-22°30.2 

Betelgeuse 

270°56.5 

7°24.6 

17 

274°00.4 

63°30.8 

-11°47.0 

89°46.5 

-0°48.6 

15° 16.9 

-22°47.5 

348° 28.8 

-22°30.2 

Canopus 

263°54.1 

-52°42.1 

18 

289°02.9 

78°30.3 

-11°48.1 

104°47.5 

-0°49.2 

30° 18.9 

-22°47.5 

3°31.1 

-22°30.2 

Sirius 

258°29.8 

-16°44.3 

19 

304°05.3 

93°29.8 

-11°49.3 

119°48.5 

-0°49.9 

45°21.0 

-22°47.6 

18°33.5 

-22°30.2 

Adara 

255°09.1 

-28°59.7 

20 

319°07.8 

108°29.3 

-11°50.4 

134°49.4 

-0°50.5 

60°23.0 

-22°47.6 

33°35.8 

-22°30.2 

Procyon 

244°55.2 

5°10.7 

21 

334° 10.3 

123°28.8 

-11°51.6 

149°50.4 

-0°51.2 

75°25.0 

-22°47.7 

48°38.2 

-22°30.2 

Pollux 

243°22.4 

27°58.6 

22 

349° 12.7 

138°28.4 

-11°52.7 

164°51.4 

-0°51.8 

90°27.1 

-22°47.7 

63°40.6 

-22°30.2 

Avior 

234° 16.5 

-59°34.0 

23 

4° 15.2 

153°27.9 

-11°53.9 

179°52.4 

-0°52.5 

105°29.1 

-22°47.7 

78°42.9 

-22°30.2 

Suhail 

222°49.5 

-43°30.4 

Mer.pass.:22:43 | 

v-0.5 d-1.2 

: m-3.8 

vl.O d-0.7 ml.8 

v2.0 d-0.0 

m-1.8 

v2.4 dO.O m0.5 

Miaplacidus 

221°39.3 

-69°47.5 


Alphard 

217°52.0 

-8°44.5 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.4 











IT ■ ■ u ^ 


ci°op 7 

0 

19° 17.7 

168 u 27.4 

-ll u 55.0 

194 u 53.4 

-0 U 53.1 

120°31.2 

-22 u 47.8 

93 u 45.3 

-22 u 30.2 

uuDne 

±yo ‘to.y 

i onO on it 

Ol jo. ( 

1 A O A "7 A 

1 

34°20.1 

183°26.9 

-11°56.2 

209° 54.4 

-0°53.8 

135°33.2 

-22°47.8 

108°47.7 

-22°30.2 

Denebola 

182 29.5 

14 2/.9 

2 

49°22.6 

198°26.4 

-11°57.3 

224°55.4 

-0°54.5 

150°35.2 

-22°47.8 

123°50.0 

-22°30.1 

Gienah 

175°48.2 

1 "70 Onr A 

-17°38.8 

COOlAO 

3 

64°25.0 

213°25.9 

-11°58.5 

239°56.4 

-0°55.1 

165°37.3 

-22°47.9 

138°52.4 

-22°30.1 

Acrux 

1/3 05.2 

-63 12.3 

4 

79°27.5 

228°25.4 

-11°59.6 

254° 57.4 

-0°55.8 

180°39.3 

-22°47.9 

153°54.8 

-22°30.1 

Gacrux 

171 56.7 

-57° 13.2 

5 

94° 30.0 

243° 24.9 

-12°00.8 

269°58.3 

-0°56.4 

195°41.3 

-22°47.9 

168°57.1 

-22°30.1 

Alioth 

166° 17.5 

55°51.3 

6 

109°32.4 

258° 24.4 

-12°01.9 

284°59.3 

-0°57.1 

210°43.4 

-22°48.0 

183°59.5 

-22°30.1 

Spica 

158°27.0 

1rnOrcA 

-11°15.6 

7 

124° 34.9 

273°24.0 

-12°03.1 

300°00.3 

-0°57.7 

225°45.4 

-22°48.0 

199°01.9 

-22°30.1 

Alcaid 

152 55.9 

49° 13.1 

8 

139°37.4 

288°23.5 

-12°04.2 

315°01.3 

-0°58.4 

240°47.5 

-22°48.0 

214°04.2 

-22°30.1 

Hadar 

148°42.4 

1 A O OAA A 

-60°27.9 

AcO A“7 O 

9 

154°39.8 

303°23.0 

-12°05.4 

330° 02.3 

-0°59.0 

255°49.5 

-22°48.1 

229°06.6 

-22°30.1 

Menkent 

148 02.9 

1 / rO c A A 

-36 27.8 

10 

169°42.3 

318°22.5 

-12°06.5 

345° 03.3 

-0°59.7 

270°51.5 

-22°48.1 

244° 08.9 

-22°30.1 

Arcturus 

145 52.0 

19°05.4 

11 

184°44.8 

333°22.0 

-12°07.7 

0°04.3 

-1°00.3 

285°53.6 

-22°48.2 

259° 11.3 

-22°30.1 

Rigil Kent. 

139°46.5 

-60°54.9 

12 

199°47.2 

348° 21.5 

-12°08.8 

15°05.3 

-1°01.0 

300°55.6 

-22°48.2 

274° 13.7 

-22°30.1 

Zubenelg. 

137°01.0 

-16°07.2 

13 

214°49.7 

3°21.0 

-12°09.9 

30°06.2 

-1°01.6 

315°57.6 

-22°48.2 

289° 16.0 

-22°30.1 

Kochab 

137°21.1 

1 A^O A-7 —7 

74°04.7 

AcO-)A A 

14 

229°52.2 

18°20.5 

-12° 11.1 

45°07.2 

-1°02.3 

330° 59.7 

-22°48.3 

304° 18.4 

-22°30.1 

Alphecca 

126 07.7 

i i no m a 

26 39.2 

acOao a 

15 

244° 54.6 

33°20.0 

-12° 12.2 

60°08.2 

-1°02.9 

346°01.7 

-22°48.3 

319°20.8 

-22°30.1 

Antares 

112 21.2 

-26 28.4 

16 

259°57.1 

48°19.5 

-12° 13.4 

75°09.2 

-1°03.6 

1°03.7 

-22°48.3 

334°23.1 

-22°30.1 

Atria 

107°19.5 

i nno a "7 o 

-69°03.8 

1 C O A A O 

17 

274°59.5 

63°19.0 

-12° 14.5 

90° 10.2 

-1°04.2 

16°05.8 

-22°48.4 

349° 25.5 

-22°30.1 

Sa bi k 

102 0/.8 

-15 44.8 

o “7 o A“7 A 

18 

290°02.0 

78° 18.5 

-12° 15.7 

105°11.2 

-1°04.9 

31°07.8 

-22°48.4 

4°27.8 

-22°30.0 

Shaula 

96°16.2 

r\ o a a n 

-37 07.0 

1 A O A A 1 

19 

305°04.5 

93° 18.0 

-12° 16.8 

120° 12.2 

-1°05.5 

46°09.8 

-22°48.4 

19°30.2 

-22°30.0 

Rasalhague 

96 02.6 

aaO a a a 

12 33.1 

20 

320°06.9 

108° 17.5 

-12°17.9 

135°13.2 

-1°06.2 

61°11.9 

-22°48.5 

34°32.6 

-22°30.0 

Eta min 

9U 44.3 

51°29.6 

21 

335°09.4 

123°17.0 

-12°19.1 

150°14.1 

-1°06.8 

76° 13.9 

-22°48.5 

49°34.9 

-22°30.0 

Kaus Aust. 

83°38.2 

oaOoca 

-34°22.5 

OOO AO A 

22 

350° 11.9 

138° 16.5 

-12°20.2 

165°15.1 

-1°07.5 

91°15.9 

-22°48.6 

64°37.3 

-22°30.0 

Vega 

80 36.2 

38 48.4 

23 

5° 14.3 

153°16.0 

-12°21.4 

180°16.1 

-1°08.1 

106° 18.0 

-22°48.6 

79°39.6 

-22°30.0 

Nunki 

Altair 

75°53.0 

62°04.1 

-26° 16.3 
8°55.4 

Mer.pass.:22:39 | 

v-0.5 d-1.1 

m-3.8 

vl.O d-0.7 ml.8 

v2.0 d-0.0 

m-1.8 

v2.4 dO.O m0.5 

Peacock 

53°12.3 

-56°40.4 





















Deneb 

49°28.4 

45°21.3 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.1 

0 

20° 16.8 

168°15.6 

-12 u 22.5 

195 u 17.1 

-l u 08.8 

121 u 20.0 

-22 u 48.6 

94°42.0 

-22 u 30.0 

Alnair 

27°38.0 

-46°52.0 

1 

35° 19.3 

183°15.1 

-12°23.6 

210°18.1 

-1°09.4 

136°22.0 

-22°48.7 

109°44.4 

-22°30.0 

Fomalhaut 

15°19.0 

-29°31.1 

2 

50°21.7 

198°14.6 

-12°24.8 

225°19.1 

-1°10.1 

151°24.1 

-22°48.7 

124°46.7 

-22°30.0 

Scheat 

13°49.0 

28°11.5 

3 

65°24.2 

213°14.1 

-12°25.9 

240° 20.1 

-1° 10.7 

166°26.1 

-22°48.7 

139°49.1 

-22°30.0 

Markab 

13°33.8 

15°18.8 

4 

80°26.6 

228° 13.6 

-12°27.0 

255°21.0 

-1°11.4 

181°28.1 

-22°48.8 

154°51.4 

-22°30.0 

2019/10/ 

SHA 

Mer.pass 

5 

95°29.1 

243° 13.1 

-12°28.2 

270°22.0 

-1°12.0 

196°30.2 

-22°48.8 

169°53.8 

-22°30.0 


150°20 5 

12:46 

6 

110°31.6 

258° 12.6 

-12°29.3 

285°23.0 

-1°12.7 

211°32.2 

-22°48.8 

184°56.2 

-22°30.0 

Mars 

1 Ju AU. J 

176°11.2 

11:01 

7 

125°34.0 

273° 12.1 

-12°30.4 

300° 24.0 

-1°13.3 

226°34.2 

-22°48.9 

199°58.5 

-22°30.0 

J u piter 

101°23.7 

15:59 

8 

140°36.5 

288°11.6 

-12°31.6 

315°25.0 

-1° 14.0 

241°36.3 

-22°48.9 

215°00.9 

-22°30.0 

Saturn 

74°30.0 

17:46 

9 

155°39.0 

303°11.1 

-12°32.7 

330°26.0 

-1°14.6 

256°38.3 

-22°49.0 

230°03.2 

-22°30.0 




10 

170°41.4 

318° 10.6 

-12°33.8 

345° 27.0 

-1°15.3 

271°40.3 

-22°49.0 

245°05.6 

-22°29.9 

2019/10/ 

SHA 

Mer.pass 

11 

185°43.9 

333° 10.0 

-12°35.0 

0°28.0 

-1°15.9 

286°42.4 

-22°49.0 

260°08.0 

-22°29.9 

Venus 

149°09.7 

12:47 

12 

200°46.4 

348° 09.5 

-12°36.1 

15°28.9 

-1°16.6 

301°44.4 

-22°49.1 

275° 10.3 

-22°29.9 

Mars 

175°35.7 

10:60 

13 

215°48.8 

3°09.0 

-12°37.2 

30°29.9 

-1°17.2 

316°46.4 

-22°49.1 

290° 12.7 

-22°29.9 

Jupiter 

101°13.5 

15:56 

14 

230°51.3 

18°08.5 

-12°38.4 

45°30.9 

-1°17.9 

331°48.4 

-22°49.1 

305° 15.0 

-22°29.9 

Saturn 

74° 27.7 

17:42 

15 

245°53.8 

33°08.0 

-12°39.5 

60°31.9 

-1°18.5 

346°50.5 

-22°49.2 

320° 17.4 

-22°29.9 

2019/10/ 

SHA 

Mer.pass 

16 

260°56.2 

48°07.5 

-12°40.6 

75°32.9 

-1°19.2 

1°52.5 

-22°49.2 

335° 19.8 

-22°29.9 

Venus 

147°58.8 

12:47 

17 

275°58.7 

63°07.0 

-12°41.8 

90°33.9 

-1°19.8 

16°54.5 

-22°49.2 

350°22.1 

-22°29.9 

Mars 

175°00.3 

10:58 

18 

291°01.1 

78°06.5 

-12°42.9 

105°34.9 

-1°20.5 

31°56.6 

-22°49.3 

5°24.5 

-22°29.9 

Jupiter 

101°03.2 

15:53 

19 

306°03.6 

93°06.0 

-12°44.0 

120°35.8 

-1°21.1 

46°58.6 

-22°49.3 

20°26.8 

-22°29.9 

Saturn 

74°25.2 

17:38 

20 

321°06.1 

108°05.5 

-12°45.1 

135°36.8 

-1°21.8 

62°00.6 

-22°49.3 

35°29.2 

-22°29.9 

1 Horizontal naralax 


21 

336°08.5 

123°05.0 

-12°46.3 

150°37.8 

-1°22.4 

77 ° 02.7 

-22°49.4 

50°31.5 

-22°29.9 


r 

Venus; 

0.1 

22 

351°11.0 

138°04.5 

-12°47.4 

165°38.8 

-1°23.1 

92°04.7 

-22°49.4 

65°33.9 

-22°29.9 


Mars: 

0.1 

23 

6° 13.5 

153°04.0 

-12°48.5 

180°39.8 

-1°23.7 

107°06.7 

-22°49.5 

80°36.3 

-22°29.9 




Mer.pass.:22:35 | 

v-0.5 d-1.1 

m-3.8 

vl.O d-0.7 ml.8 

v2.0 d-0.0 

m-1.8 

v2.4 dO.O m0.5 
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2019 October 10 to Oct. 12 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

183 u 12.1 

-6 U 26.7 

41 u 03.4 

14.6 

-13 u 42.1 

9.3 

54.1 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

198°12.3 

-6°27.7 

55°37.0 

14.6 

-13°32.8 

9.4 

54.1 

72 

04:36 

05:54 

07:03 

16:28 

17:37 

18:55 

2 

213°12.5 

-6°28.6 

70° 10.7 

14.7 

-13°23.4 

9.4 

54.0 

70 

04:42 

05:53 

06:55 

16:37 

17:39 

18:49 

3 

228°12.6 

-6°29.6 

84°44.4 

14.7 

-13°13.9 

9.5 

54.0 

68 

04:47 

05:51 

06:48 

16:44 

17:40 

18:45 

4 

243° 12.8 

-6°30.5 

99°18.1 

14.8 

-13°04.4 

9.6 

54.0 

66 

04:51 

05:50 

06:42 

16:50 

17:42 

18:41 

5 

258°13.0 

-6°31.5 

113°51.9 

14.8 

-12°54.8 

9.6 

54.0 

64 

04:54 

05:49 

06:37 

16:56 

17:43 

18:38 

6 

273° 13.1 

-6°32.4 

128°25.7 

14.8 

-12°45.2 

9.7 

54.0 

62 

04:56 

05:48 

06:32 

16:60 

17:44 

18:36 

7 

288°13.3 

-6°33.4 

142°59.6 

14.9 

-12°35.5 

9.7 

54.0 

60 

04:59 

05:47 

06:29 

17:04 

17:46 

18:34 

8 

303° 13.5 

-6°34.3 

157°33.4 

14.9 

-12°25.7 

9.8 

54.0 

58 

05:00 

05:46 

06:25 

17:07 

17:47 

18:32 

9 

318°13.7 

-6°35.3 

172°07.4 

14.9 

-12° 16.0 

9.8 

54.0 

56 

05:02 

05:45 

06:22 

17:10 

17:48 

18:30 

10 

333° 13.8 

-6°36.2 

186°41.3 

15.0 

-12°06.1 

9.9 

54.0 

54 

05:03 

05:44 

06:20 

17:13 

17:48 

18:29 

11 

348° 14.0 

-6°37.2 

201°15.3 

15.0 

-11°56.2 

9.9 

54.0 

52 

05:04 

05:43 

06:17 

17:16 

17:49 

18:28 

12 

3° 14.2 

-6°38.1 

215°49.3 

15.0 

-11°46.3 

10.0 

54.0 

50 

05:05 

05:42 

06:15 

17:18 

17:50 

18:28 

13 

18° 14.3 

-6°39.1 

230°23.4 

15.1 

-11°36.3 

10.0 

54.0 

45 

05:07 

05:41 

06:10 

17:23 

17:52 

18:26 

14 

33° 14.5 

-6°40.0 

244°57.5 

15.1 

-11°26.3 

10.0 

54.0 

40 

05:07 

05:39 

06:06 

17:27 

17:54 

18:26 

15 

48° 14.7 

-6°41.0 

259°31.6 

15.1 

-11° 16.2 

10.1 

54.0 

35 

05:08 

05:37 

06:02 

17:31 

17:56 

18:25 

16 

63°14.8 

-6°41.9 

274°05.8 

15.2 

-11°06.1 

10.1 

54.0 

30 

05:07 

05:35 

05:59 

17:34 

17:58 

18:26 

17 

78°15.0 

-6°42.8 

288°39.9 

15.2 

-10°56.0 

10.2 

54.0 

20 

05:06 

05:31 

05:53 

17:40 

18:02 

18:28 

18 

93°15.2 

-6°43.8 

303° 14.2 

15.2 

-10°45.7 

10.2 

54.0 

10 

05:03 

05:27 

05:48 

17:45 

18:06 

18:31 

19 

108°15.3 

-6°44.7 

317°48.4 

15.3 

-10°35.5 

10.3 

54.0 

0 

04:59 

05:23 

05:44 

17:50 

18:11 

18:35 

20 

123°15.5 

-6°45.7 

332°22.7 

15.3 

-10°25.2 

10.3 

54.0 

-10 

04:53 

05:17 

05:39 

17:55 

18:16 

18:41 

21 

138°15.7 

-6°46.6 

346°57.0 

15.3 

-10° 14.9 

10.4 

54.0 

-20 

04:45 

05:11 

05:33 

18:01 

18:23 

18:49 

22 

153°15.8 

-6°47.6 

1°31.3 

15.3 

-10°04.5 

10.4 

54.0 

-30 

04:34 

05:03 

05:27 

18:07 

18:31 

18:60 

23 

168°16.0 

-6°48.5 

16°05.7 

15.4 

-9°54.1 

10.4 

54.0 

-35 

04:27 

04:58 

05:23 

18:11 

18:37 

19:07 


SD. —16.0 

d—-0.9 

S.D. = 14.7 

-40 

04:19 

04:52 

05:19 

18:15 

18:43 

19:16 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:08 

03:55 

03:48 

03:41 

03:33 

03:23 

03:11 

04:44 

04:35 

04:31 

04:26 

04:21 

04:15 

04:08 

05:14 

05:08 

05:06 

05:03 

04:59 

04:56 

04:52 

18:20 

18:26 

18:29 

18:32 

18:36 

18:39 

18:44 

18:50 

18:60 

19:04 

19:09 

19:14 

19:21 

19:28 

19:26 

19:40 

19:47 

19:54 

20:03 

20:13 

20:25 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

183°16.2 
198°16.3 
213°16.5 
228°16.6 
243° 16.8 

-6°49.5 

-6°50.4 

-6°51.3 

-6°52.3 

-6°53.2 

30°40.1 
45° 14.5 
59°48.9 
74°23.4 
88°57.8 

15.4 

15.4 

15.4 

15.5 
15.5 

-9°43.6 

-9°33.1 

-9°22.6 

-9°12.0 

-9°01.4 

10.5 

10.5 

10.6 
10.6 
10.6 

54.0 

54.0 

54.0 

54.0 

54.0 









5 

258°17.0 

-6°54.2 

103°32.4 

15.5 

-8°50.7 

10.7 

54.0 








6 

273° 17.1 

-6°55.1 

118°06.9 

15.5 

-8°40.0 

10.7 

54.0 



Moonrise 



Moonset 


7 

288°17.3 

-6°56.1 

132°41.4 

15.6 

-8°29.3 

10.7 

54.0 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

303° 17.5 

-6°57.0 

147° 16.0 

15.6 

-8°18.6 

10.8 

54.0 

72 

18:11 

17:51 

17:33 

— 

01:57 

03:45 

9 

318°17.6 

-6°57.9 

161°50.6 

15.6 

-8°07.8 

10.8 

54.0 

70 

17:54 

17:42 

17:31 

00:28 

02:13 

03:52 

10 

333° 17.8 

-6°58.9 

176°25.2 

15.6 

-7°56.9 

10.8 

54.0 

68 

17:40 

17:34 

17:28 

00:49 

02:25 

03:57 

11 

348° 18.0 

-6°59.8 

190°59.9 

15.6 

-7°46.1 

10.9 

54.0 

66 

17:29 

17:28 

17:26 

01:06 

02:35 

04:02 

12 

3°18.1 

-7°00.8 

205°34.5 

15.7 

-7°35.2 

10.9 

54.0 

64 

17:20 

17:22 

17:25 

01:19 

02:43 

04:06 

13 

18°18.3 

-7°01.7 

220°09.2 

15.7 

-7°24.3 

10.9 

54.1 

62 

17:11 

17:18 

17:23 

01:31 

02:50 

04:09 

14 

33°18.4 

-7°02.7 

234°43.9 

15.7 

-7° 13.3 

11.0 

54.1 

60 

17:04 

17:14 

17:22 

01:40 

02:56 

04:12 

15 

48°18.6 

-7°03.6 

249° 18.6 

15.7 

-7°02.3 

11.0 

54.1 

58 

16:58 

17:10 

17:21 

01:48 

03:02 

04:15 

16 

63°18.8 

-7°04.5 

263°53.3 

15.7 

-6°51.3 

11.0 

54.1 

56 

16:52 

17:07 

17:20 

01:56 

03:07 

04:17 

17 

78°18.9 

-7°05.5 

278°28.1 

15.7 

-6°40.3 

11.1 

54.1 

54 

16:47 

17:04 

17:19 

02:02 

03:11 

04:19 

18 

93°19.1 

-7°06.4 

293°02.8 

15.8 

-6°29.2 

11.1 

54.1 

52 

16:43 

17:01 

17:18 

02:08 

03:15 

04:21 

19 

108°19.3 

-7°07.4 

307°37.6 

15.8 

-6° 18.1 

11.1 

54.1 

50 

16:39 

16:59 

17:17 

02:13 

03:18 

04:23 

20 

123°19.4 

-7°08.3 

322° 12.4 

15.8 

-6°07.0 

11.1 

54.1 

45 

16:30 

16:53 

17:16 

02:25 

03:26 

04:27 

21 

138°19.6 

-7°09.3 

336°47.2 

15.8 

-5°55.8 

11.2 

54.1 

40 

16:22 

16:49 

17:14 

02:34 

03:32 

04:30 

22 

153°19.7 

-7°10.2 

351°22.0 

15.8 

-5°44.6 

11.2 

54.1 

35 

16:16 

16:45 

17:13 

02:42 

03:37 

04:32 

23 

168°19.9 

-7° 11.1 

5°56.8 

15.8 

-5°33.4 

11.2 

54.1 

30 

16:10 

16:42 

17:12 

02:49 

03:42 

04:35 


SD. —16.0 

d—-0.9 

S.D. = 14.7 

20 

16:00 

16:36 

17:10 

03:01 

03:50 

04:39 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

15:52 

15:44 

15:35 

15:27 

15:16 

15:11 

15:04 

14:56 

14:47 

14:43 

14:38 

14:33 

14:27 

14:20 

16:30 

16:26 

16:21 

16:15 

16:09 

16:06 

16:02 

15:57 

15:52 

15:49 

15:46 

15:43 

15:40 

15:36 

17:08 

17:07 

17:05 

17:04 

17:02 

17:01 

16:60 

16:58 

16:57 

16:56 

16:55 

16:54 

16:53 

16:52 

03:12 

03:21 

03:31 

03:41 

03:53 

03:60 

04:07 

04:16 

04:27 

04:32 

04:37 

04:43 

04:50 

04:57 

03:57 

04:04 

04:10 

04:17 

04:25 

04:30 

04:35 

04:41 

04:48 

04:51 

04:55 

04:59 

05:03 

05:08 

04:42 

04:46 

04:49 

04:52 

04:56 

04:58 

05:01 

05:04 

05:07 

05:09 

05:10 

05:12 

05:14 

05:16 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

183 u 20.1 

198°20.2 

213°20.4 

228°20.5 

243°20.7 

258°20.9 

273°21.0 

288°21.2 

303°21.3 

318°21.5 

333°21.7 

348°21.8 

-7 U 12.1 
-7°13.0 
-7°14.0 
-7° 14.9 
-7° 15.8 
-7°16.8 
-7° 17.7 
-7°18.7 
-7°19.6 
-7°20.5 
-7°21.5 
-7°22.4 

20 u 31.6 
35°06.5 
49°41.3 
64° 16.2 
78°51.1 
93°25.9 
108°00.8 
122°35.7 
137° 10.6 
151°45.5 
166°20.4 
180°55.3 

15.8 

15.8 

15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 
15.9 

-5 U 22.2 
-5° 10.9 
-4°59.6 
-4°48.3 
-4° 37.0 
-4°25.7 
-4° 14.3 
-4°02.9 
-3°51.5 
-3°40.1 
-3°28.6 
-3° 17.2 

11.2 

11.3 

11.3 

11.3 

11.3 

11.4 
11.4 
11.4 
11.4 

11.4 

11.5 
11.5 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.1 

54.2 
54.2 
54.2 








12 

3°22.0 

-7°23.3 

195°30.2 

15.9 

-3°05.7 

11.5 

54.2 








13 

18°22.1 

-7°24.3 

210°05.1 

15.9 

-2°54.2 

11.5 

54.2 



Sun 



Moon 


14 

33°22.3 

-7°25.2 

224°40.0 

15.9 

-2°42.7 

11.5 

54.2 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

48°22.4 

-7°26.2 

239° 14.9 

15.9 

-2°31.2 

11.5 

54.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

63°22.6 

-7°27.1 

253°49.8 

15.9 

-2° 19.7 

11.5 

54.2 

10 

12:48 

12:56 

11:47 

21:53 

09:32 

12(90%) 

17 

78°22.8 

-7°28.0 

268° 24.7 

15.9 

-2°08.1 

11.6 

54.2 

11 

13:04 

13:12 

11:46 

22:35 

10:14 

13(95%) 

18 

93°22.9 

-7°29.0 

282°59.6 

15.9 

-1°56.5 

11.6 

54.2 

12 

13:20 

13:28 

11:46 

23:16 

10:56 

14(98%) 

19 

108°23.1 

-7°29.9 

297°34.5 

15.9 

-1°45.0 

11.6 

54.2 








20 

123°23.2 

-7°30.8 

312°09.4 

15.9 

-1°33.4 

11.6 

54.2 








21 

138°23.4 

-7°31.8 

326°44.3 

15.9 

-1°21.8 

11.6 

54.2 








22 

153°23.5 

-7°32.7 

341° 19.2 

15.9 

-1° 10.2 

11.6 

54.3 








23 

168°23.7 

-7°33.7 

355°54.1 

15.9 

-0°58.6 

11.6 

54.3 









SD. —16.0 

d—-0.9 

S.D. = 14.8 
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October 13, 14 ,15 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter Saturn Stars 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

21° 15.9 

168°03.5 

-12°49.6 

195°40.8 

-1°24.4 

122°08.7 

-22°49.5 

95°38.6 

-22°29.9 

Alpheratz 

357°38.7 

29° 12.0 

1 

36° 18.4 

183°03.0 

-12°50.8 

210°41.8 

-1°25.0 

137° 10.8 

-22°49.5 

110°41.0 

-22°29.8 

Ankaa 

353°11.0 

-42° 12.0 

2 

51°20.9 

198°02.5 

-12°51.9 

225°42.7 

-1°25.7 

152°12.8 

-22°49.6 

125°43.3 

-22°29.8 

Schedar 

349°35.1 

56°38.8 

3 

66°23.3 

213°02.0 

-12°53.0 

240°43.7 

-1°26.3 

167° 14.8 

-22°49.6 

140°45.7 

-22°29.8 

Diphda 

348°51.1 

-17°52.7 

4 

81°25.8 

228°01.4 

-12°54.1 

255°44.7 

-1°27.0 

182° 16.8 

-22°49.6 

155°48.0 

-22°29.8 

Achernar 

335°22.9 

-57°08.2 

5 

96°28.2 

243°00.9 

-12°55.3 

270°45.7 

-1°27.6 

197° 18.9 

-22°49.7 

170°50.4 

-22°29.8 

Hamal 

327°55.6 

23°33.3 

6 

111°30.7 

258°00.4 

-12°56.4 

285°46.7 

-1°28.3 

212°20.9 

-22°49.7 

185°52.7 

-22°29.8 

Polaris 

315°28.5 

89°20.6 

7 

126°33.2 

272°59.9 

-12°57.5 

300°47.7 

-1°28.9 

227°22.9 

-22°49.7 

200°55.1 

-22°29.8 

Akamar 

315°14.7 

-40° 13.5 

8 

141°35.6 

287°59.4 

-12°58.6 

315°48.7 

-1°29.6 

242° 25.0 

-22°49.8 

215°57.5 

-22°29.8 

Menkar 

314° 10.2 

4°10.0 

9 

156°38.1 

302°58.9 

-12°59.7 

330°49.6 

-1°30.2 

257°27.0 

-22°49.8 

230°59.8 

-22°29.8 

Mirfak 

308°33.7 

49°55.7 

10 

171°40.6 

317°58.4 

-13°00.9 

345°50.6 

-1°30.9 

272° 29.0 

-22°49.8 

246°02.2 

-22°29.8 

Aldebaran 

290°44.2 

16°32.9 

11 

186°43.0 

332°57.9 

-13°02.0 

0°51.6 

-1°31.5 

287°31.0 

-22°49.9 

261°04.5 

-22°29.8 

Rigel 

281°07.7 

-8° 10.7 

12 

201°45.5 

347° 57.4 

-13°03.1 

15°52.6 

-1°32.2 

302°33.1 

-22°49.9 

276°06.9 

-22°29.8 

Capella 

280°27.8 

46°00.9 

13 

216°48.0 

2°56.8 

-13°04.2 

30°53.6 

-1°32.8 

317°35.1 

-22°50.0 

291°09.2 

-22°29.8 

Bellatrix 

278°27.2 

6°22.0 

14 

231°50.4 

17°56.3 

-13°05.3 

45°54.6 

-1°33.5 

332°37.1 

-22°50.0 

306°11.6 

-22°29.8 

Elnath 

278°07.0 

28°37.3 

15 

246°52.9 

32°55.8 

-13°06.5 

60°55.6 

-1°34.1 

347° 39.1 

-22°50.0 

321°13.9 

-22°29.8 

Alnilam 

275°41.8 

-1° 11.4 

16 

261°55.4 

47°55.3 

-13°07.6 

75°56.5 

-1°34.8 

2°41.2 

-22°50.1 

336° 16.3 

-22°29.7 

Betelgeuse 

270°56.5 

7°24.6 

17 

276° 57.8 

62°54.8 

-13°08.7 

90°57.5 

-1°35.4 

17°43.2 

-22°50.1 

351°18.6 

-22°29.7 

Canopus 

263°54.1 

-52°42.1 

18 

292° 00.3 

77°54.3 

-13°09.8 

105°58.5 

-1°36.1 

32°45.2 

-22°50.1 

6°21.0 

-22°29.7 

Sirius 

258°29.8 

-16°44.3 

19 

307° 02.7 

92°53.8 

-13° 10.9 

120°59.5 

-1°36.7 

47°47.2 

-22°50.2 

21°23.3 

-22°29.7 

Adara 

255°09.1 

-28°59.7 

20 

322°05.2 

107°53.2 

-13° 12.0 

136°00.5 

-1°37.4 

62°49.2 

-22°50.2 

36°25.7 

-22°29.7 

Procyon 

244°55.2 

5°10.6 

21 

337° 07.7 

122°52.7 

-13°13.1 

151°01.5 

-1°38.0 

77°51.3 

-22°50.2 

51°28.1 

-22°29.7 

Pollux 

243°22.4 

27°58.6 

22 

352° 10.1 

137°52.2 

-13° 14.3 

166°02.5 

-1°38.7 

92°53.3 

-22°50.3 

66°30.4 

-22°29.7 

Avior 

234° 16.5 

-59°34.0 

23 

7° 12.6 

152°51.7 

-13° 15.4 

181°03.4 

-1°39.3 

107°55.3 

-22°50.3 

81°32.8 

-22°29.7 

Suhail 

222°49.5 

-43°30.4 

Mer.pass.:22:31 | 

v-0.5 d-1.1 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 m-1.8 | 

v2.4 dO.O m0.5 

Miaplacidus 

221°39.3 

-69°47.5 


Alphard 

217°52.0 

-8°44.5 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.1 

11°52.4 











n i iKKo 


ci°op f. 

0 

22 u 15.1 

167 u 51.2 

-13 u 16.5 

196 u 04.4 

-1°40.0 

122 u 57.3 

-22 u 50.4 

96 u 35.1 

-22 u 29.7 

uuDne 

±yo ‘to.y 

i onO on it 

Ol jo.O 

1 A O r\~7 A 

1 

37° 17.5 

182°50.6 

-13° 17.6 

211°05.4 

-1°40.6 

137°59.4 

-22°50.4 

111°37.5 

-22°29.7 

Denebola 

182 zy.b 

14 2/.y 

2 

52°20.0 

197°50.1 

-13° 18.7 

226°06.4 

-1°41.3 

153°01.4 

-22°50.4 

126°39.8 

-22°29.7 

Gienah 

175°48.2 

i "70 One o 

-17°38.8 

coOn n 

3 

67°22.5 

212°49.6 

-13° 19.8 

241°07.4 

-1°41.9 

168°03.4 

-22°50.5 

141°42.2 

-22°29.7 

Acrux 

1/3 05.2 

-63 12.2 

4 

82°24.9 

227°49.1 

-13°20.9 

256°08.4 

-1°42.6 

183°05.4 

-22°50.5 

156°44.5 

-22°29.7 

Gacrux 

171°56.7 

-57° 13.2 

5 

97° 27.4 

242°48.6 

-13°22.0 

271°09.4 

-1°43.2 

198°07.5 

-22°50.5 

171°46.9 

-22°29.6 

Alioth 

166° 17.4 

55°51.3 

6 

112°29.8 

257°48.0 

-13°23.2 

286° 10.3 

-1°43.9 

213°09.5 

-22°50.6 

186°49.2 

-22°29.6 

Spica 

158°27.0 

1rnOrrn 

-11°15.6 

7 

127°32.3 

272°47.5 

-13°24.3 

301°11.3 

-1°44.5 

228°11.5 

-22°50.6 

201°51.6 

-22°29.6 

Alcaid 

152 55.9 

49° 13.1 

8 

142° 34.8 

287°47.0 

-13°25.4 

316°12.3 

-1°45.1 

243° 13.5 

-22°50.6 

216°53.9 

-22°29.6 

Hadar 

148°42.4 

i a o Ono n 

-60°27.9 

Or O o"7 O 

9 

157°37.2 

302°46.5 

-13°26.5 

331°13.3 

-1°45.8 

258° 15.5 

-22°50.7 

231°56.3 

-22°29.6 

Menkent 

148 02.9 

i / rOrn n 

-36 27.8 

mO nc o 

10 

172°39.7 

317°46.0 

-13°27.6 

346° 14.3 

-1°46.4 

273° 17.6 

-22°50.7 

246°58.6 

-22°29.6 

Arcturus 

145 52.0 

19 05.3 

11 

187°42.2 

332°45.4 

-13°28.7 

1°15.3 

-1°47.1 

288° 19.6 

-22°50.7 

262°01.0 

-22°29.6 

Rigil Kent. 

139°46.5 

-60° 54.8 

12 

202°44.6 

347°44.9 

-13°29.8 

16°16.2 

-1°47.7 

303°21.6 

-22°50.8 

277°03.3 

-22°29.6 

Zubenelg. 

137°01.0 

-16°07.2 

13 

217°47.1 

2°44.4 

-13°30.9 

31°17.2 

-1°48.4 

318°23.6 

-22°50.8 

292°05.7 

-22°29.6 

Kochab 

137°21.1 

i ncO rv-7 “7 

74° 04.7 

14 

232°49.6 

17°43.9 

-13°32.0 

46° 18.2 

-1°49.0 

333°25.6 

-22°50.8 

307°08.0 

-22°29.6 

Alphecca 

126 07.7 

i i no ni o 

26 39.2 

ncOno a 

15 

247°52.0 

32°43.3 

-13°33.1 

61°19.2 

-1°49.7 

348° 27.7 

-22°50.9 

322° 10.4 

-22°29.6 

Antares 

112 21.2 

-26 28.4 

16 

262°54.5 

47°42.8 

-13°34.2 

76°20.2 

-1°50.3 

3°29.7 

-22°50.9 

337° 12.7 

-22°29.6 

Atria 

107°19.5 

i nno r \-7 o 

-69°03.8 

1 C O A A O 

17 

277° 57.0 

62°42.3 

-13°35.3 

91°21.2 

-1°51.0 

18°31.7 

-22°51.0 

352°15.1 

-22°29.6 

Sa bi k 

102 0/.8 

-15 44.8 

o “7 o A“7 A 

18 

292°59.4 

77°41.8 

-13°36.4 

106°22.1 

-1°51.6 

33°33.7 

-22°51.0 

7° 17.4 

-22°29.6 

Shaula 

96° 16.3 

r\ o no c 

-37 07.0 

i oOon i 

19 

308°01.9 

92°41.2 

-13°37.5 

121°23.1 

-1°52.3 

48°35.7 

-22°51.0 

22°19.8 

-22°29.5 

Rasalhague 

96 02.6 

nnO a a o 

12 33.1 

20 

323° 04.3 

107°40.7 

-13°38.6 

136°24.1 

-1°52.9 

63°37.8 

-22°51.1 

37°22.1 

-22°29.5 

Eta min 

90 44.3 

51°29.6 

21 

338°06.8 

122°40.2 

-13°39.7 

151°25.1 

-1°53.6 

78°39.8 

-22°51.1 

52°24.5 

-22°29.5 

Kaus Aust. 

83°38.2 

onooc o 

-34°22.5 

ooo AO A 

22 

353°09.3 

137°39.7 

-13°40.8 

166°26.1 

-1°54.2 

93°41.8 

-22°51.1 

67°26.8 

-22°29.5 

Vega 

80 36.2 

38 48.4 

23 

8° 11.7 

152°39.1 

-13°41.9 

181°27.1 

-1°54.9 

108°43.8 

-22°51.2 

82°29.2 

-22°29.5 

Nunki 

Altair 

75°53.0 

62°04.1 

-26° 16.3 
8°55.4 

Mer.pass.:22:27 | 

v-0.5 d-1.1 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 m-1.8 | 

v2.4 dO.O m0.5 

Peacock 

53°12.3 

-56°40.4 





















Deneb 

49°28.4 

45°21.3 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.7 

9°58.1 

0 

23°14.2 

167 u 38.6 

-13“43.0 

196“28.1 

-l u 55.5 

123“45.8 

-22 u 51.2 

97 u 31.5 

-22 u 29.5 

Alnair 

27°38.0 

-46°52.0 

1 

38° 16.7 

182°38.1 

-13°44.1 

211°29.0 

-1°56.2 

138°47.8 

-22°51.2 

112°33.9 

-22°29.5 

Fomalhaut 

15°19.0 

-29°31.1 

2 

53° 19.1 

197°37.5 

-13°45.2 

226°30.0 

-1°56.8 

153°49.9 

-22°51.3 

127°36.2 

-22°29.5 

Scheat 

13°49.0 

28°11.5 

3 

68°21.6 

212°37.0 

-13°46.3 

241°31.0 

-1°57.5 

168°51.9 

-22°51.3 

142°38.6 

-22°29.5 

Markab 

13°33.8 

15°18.8 

4 

83° 24.1 

227°36.5 

-13°47.4 

256°32.0 

-1°58.1 

183°53.9 

-22°51.3 

157°40.9 

-22°29.5 

2019/10/ 

SHA 

Mer.pass 

5 

98°26.5 

242°35.9 

-13°48.5 

271°33.0 

-1°58.8 

198°55.9 

-22°51.4 

172°43.2 

-22°29.5 


146°47.6 

12:48 

6 

113°29.0 

257°35.4 

-13°49.6 

286°34.0 

-1°59.4 

213°57.9 

-22°51.4 

187°45.6 

-22°29.5 

Mars 

174°24.8 

10:57 

7 

128°31.4 

272°34.9 

-13°50.7 

301°34.9 

-2°00.1 

228°59.9 

-22°51.5 

202°47.9 

-22°29.5 

J u piter 

100°52 8 

15:49 

8 

143°33.9 

287°34.3 

-13°51.8 

316°35.9 

-2°00.7 

244°02.0 

-22°51.5 

217°50.3 

-22°29.4 

Saturn 

lUu JA.U 

74°22.7 

17:35 

9 

158°36.4 

302°33.8 

-13°52.9 

331°36.9 

-2°01.4 

259°04.0 

-22°51.5 

232°52.6 

-22°29.4 




10 

173°38.8 

317°33.3 

-13°54.0 

346°37.9 

-2°02.0 

274°06.0 

-22°51.6 

247°55.0 

-22°29.4 

2019/10/ 

SHA 

Mer.pass 

11 

188°41.3 

332°32.7 

-13°55.1 

1°38.9 

-2°02.7 

289°08.0 

-22°51.6 

262°57.3 

-22°29.4 

Venus 

145° 36.1 

12:49 

12 

203°43.8 

347°32.2 

-13°56.2 

16°39.9 

-2°03.3 

304° 10.0 

-22°51.6 

277°59.7 

-22°29.4 

Mars 

173°49.4 

10:55 

13 

218°46.2 

2°31.7 

-13°57.3 

31°40.8 

-2°04.0 

319°12.0 

-22°51.7 

293°02.0 

-22°29.4 

Jupiter 

100°42.3 

15:46 

14 

233°48.7 

17°31.1 

-13°58.3 

46°41.8 

-2°04.6 

334° 14.1 

-22°51.7 

308°04.4 

-22°29.4 

Saturn 

74° 20.0 

17:31 

15 

248°51.2 

32°30.6 

-13°59.4 

61°42.8 

-2°05.3 

349° 16.1 

-22°51.7 

323°06.7 

-22°29.4 

2019/10/ 

SHA 

Mer.pass 

16 

263°53.6 

47°30.1 

-14°00.5 

76°43.8 

-2°05.9 

4°18.1 

-22°51.8 

338°09.1 

-22°29.4 

Venus 

144° 24.4 

12:50 

17 

278°56.1 

62°29.5 

-14°01.6 

91°44.8 

-2°06.6 

19°20.1 

-22°51.8 

353°11.4 

-22°29.4 

Mars 

173°13.8 

10:53 

18 

293°58.6 

77°29.0 

-14°02.7 

106°45.8 

-2°07.2 

34°22.1 

-22°51.8 

8°13.7 

-22°29.4 

Jupiter 

100°31.6 

15:43 

19 

309°01.0 

92°28.5 

-14°03.8 

121°46.7 

-2°07.9 

49°24.1 

-22°51.9 

23°16.1 

-22°29.4 

Saturn 

74° 17.3 

17:27 

20 

324°03.5 

107°27.9 

-14° 04.9 

136°47.7 

-2°08.5 

64°26.1 

-22°51.9 

38° 18.4 

-22°29.3 

1 Horizontal naralax 


21 

339°05.9 

122°27.4 

-14°06.0 

151°48.7 

-2°09.2 

79°28.2 

-22°51.9 

53°20.8 

-22°29.3 


r 

Venus; 

0.1 

22 

354°08.4 

137°26.8 

-14°07.0 

166°49.7 

-2°09.8 

94° 30.2 

-22°52.0 

68°23.1 

-22°29.3 


Mars: 

0.1 

23 

9°10.9 

152°26.3 

-14°08.1 

181°50.7 

-2° 10.5 

109°32.2 

-22°52.0 

83°25.5 

-22°29.3 




Mer.pass.:22:23 | 

v-0.5 d-1.1 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 m-1.8 j 

v2.3 dO.O m0.5 
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2019 October 13 to Oct. 15 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

183 u 23.8 

-7 U 34.6 

10 u 29.0 

15.9 

-0 U 47.0 

11.6 

54.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

198°24.0 

-7°35.5 

25°03.8 

15.9 

-0°35.3 

11.6 

54.3 

72 

04:49 

06:08 

07:18 

16:13 

17:22 

18:40 

2 

213°24.2 

-7° 36.5 

39°38.7 

15.9 

-0°23.7 

11.6 

54.3 

70 

04:54 

06:04 

07:07 

16:23 

17:26 

18:36 

3 

228°24.3 

-7°37.4 

54°13.5 

15.8 

-0°12.1 

11.6 

54.3 

68 

04:57 

06:02 

06:59 

16:32 

17:29 

18:33 

4 

243°24.5 

-7° 38.3 

68°48.4 

15.8 

-0°00.4 

11.7 

54.3 

66 

05:00 

05:59 

06:52 

16:39 

17:31 

18:30 

5 

258°24.6 

-7° 39.3 

83°23.2 

15.8 

0° 11.2 

11.7 

54.3 

64 

05:02 

05:57 

06:46 

16:45 

17:33 

18:28 

6 

273°24.8 

-7°40.2 

97°58.0 

15.8 

0°22.9 

11.7 

54.3 

62 

05:04 

05:55 

06:40 

16:50 

17:35 

18:26 

7 

288°24.9 

-7° 41.1 

112°32.8 

15.8 

0°34.6 

11.7 

54.3 

60 

05:06 

05:54 

06:36 

16:55 

17:37 

18:25 

8 

303°25.1 

-7°42.1 

127°07.6 

15.8 

0°46.2 

11.7 

54.4 

58 

05:07 

05:52 

06:32 

16:59 

17:39 

18:24 

9 

318°25.2 

-7°43.0 

141°42.4 

15.8 

0°57.9 

11.7 

54.4 

56 

05:08 

05:51 

06:28 

17:03 

17:40 

18:23 

10 

333°25.4 

-7°43.9 

156°17.2 

15.8 

1°09.6 

11.7 

54.4 

54 

05:09 

05:50 

06:25 

17:06 

17:42 

18:22 

11 

348°25.5 

-7°44.9 

170°51.9 

15.7 

1°21.2 

11.7 

54.4 

52 

05:09 

05:48 

06:22 

17:09 

17:43 

18:22 

12 

3°25.7 

-7°45.8 

185°26.7 

15.7 

1°32.9 

11.7 

54.4 

50 

05:10 

05:47 

06:20 

17:12 

17:44 

18:21 

13 

18°25.8 

-7°46.7 

200° 01.4 

15.7 

1°44.6 

11.7 

54.4 

45 

05:10 

05:44 

06:14 

17:18 

17:47 

18:21 

14 

33°26.0 

-7°47.7 

214°36.1 

15.7 

1°56.2 

11.7 

54.4 

40 

05:10 

05:42 

06:09 

17:23 

17:50 

18:21 

15 

48°26.1 

-7°48.6 

229°10.8 

15.7 

2°07.9 

11.7 

54.4 

35 

05:10 

05:39 

06:05 

17:27 

17:52 

18:22 

16 

63°26.3 

-7°49.5 

243°45.5 

15.7 

2° 19.5 

11.7 

54.4 

30 

05:09 

05:37 

06:01 

17:31 

17:55 

18:23 

17 

78°26.4 

-7° 50.5 

258°20.1 

15.6 

2°31.2 

11.7 

54.4 

20 

05:06 

05:32 

05:54 

17:38 

17:60 

18:25 

18 

93°26.6 

-7°51.4 

272°54.8 

15.6 

2°42.8 

11.6 

54.5 

10 

05:03 

05:27 

05:48 

17:44 

18:05 

18:29 

19 

108°26.7 

-7°52.3 

287°29.4 

15.6 

2°54.5 

11.6 

54.5 

0 

04:58 

05:22 

05:43 

17:49 

18:10 

18:34 

20 

123°26.9 

-7°53.3 

302°04.0 

15.6 

3°06.1 

11.6 

54.5 

-10 

04:51 

05:16 

05:37 

17:55 

18:16 

18:41 

21 

138°27.1 

-7°54.2 

316°38.5 

15.6 

3° 17.8 

11.6 

54.5 

-20 

04:42 

05:08 

05:31 

18:02 

18:24 

18:50 

22 

153°27.2 

-7° 55.1 

331°13.1 

15.5 

3°29.4 

11.6 

54.5 

-30 

04:31 

04:59 

05:24 

18:09 

18:33 

19:02 

23 

168°27.4 

-7° 56.1 

345°47.6 

15.5 

3°41.0 

11.6 

54.5 

-35 

04:23 

04:54 

05:19 

18:13 

18:39 

19:10 


SD.—16.0 

d—-0.9 

S.D. —14.8 

-40 

04:14 

04:47 

05:14 

18:18 

18:46 

19:19 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

04:02 

03:48 

03:41 

03:32 

03:23 

03:13 

02:60 

04:39 

04:29 

04:24 

04:18 

04:12 

04:06 

03:58 

05:09 

05:02 

04:59 

04:56 

04:52 

04:47 

04:43 

18:24 

18:31 

18:34 

18:38 

18:42 

18:46 

18:51 

18:54 

19:05 

19:10 

19:15 

19:21 

19:28 

19:36 

19:31 

19:46 

19:53 

20:01 

20:11 

20:22 

20:35 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

183°27.5 

198°27.6 

213°27.8 

228°27.9 

243°28.1 

-7°57.0 
-7° 57.9 
-7° 58.9 
-7° 59.8 
-8°00.7 

0°22.1 

14°56.6 

29°31.0 

44°05.4 

58°39.8 

15.5 

15.5 

15.4 

15.4 

15.4 

3°52.6 

4°04.2 

4° 15.8 
4°27.4 
4°38.9 

11.6 

11.6 

11.6 

11.6 

11.6 

54.5 

54.5 

54.6 
54.6 
54.6 









5 

258°28.2 

-8°01.7 

73° 14.2 

15.4 

4°50.5 

11.5 

54.6 








6 

273°28.4 

-8°02.6 

87°48.5 

15.3 

5°02.0 

11.5 

54.6 



Moonrise 



Moonset 


7 

288°28.5 

-8°03.5 

102°22.9 

15.3 

5°13.5 

11.5 

54.6 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

303°28.7 

-8°04.5 

116°57.1 

15.3 

5°25.0 

11.5 

54.6 

72 

17:17 

16:59 

16:37 

05:30 

07:16 

09:08 

9 

318°28.8 

-8°05.4 

131°31.4 

15.2 

5°36.5 

11.5 

54.6 

70 

17:20 

17:08 

16:56 

05:29 

07:08 

08:51 

10 

333°29.0 

-8°06.3 

146°05.6 

15.2 

5°48.0 

11.5 

54.7 

68 

17:23 

17:17 

17:10 

05:29 

07:02 

08:38 

11 

348°29.1 

-8°07.2 

160°39.8 

15.2 

5°59.4 

11.4 

54.7 

66 

17:25 

17:23 

17:22 

05:29 

06:57 

08:27 

12 

3°29.3 

-8°08.2 

175°13.9 

15.1 

6° 10.9 

11.4 

54.7 

64 

17:27 

17:29 

17:33 

05:29 

06:52 

08:18 

13 

18°29.4 

-8°09.1 

189°48.1 

15.1 

6°22.3 

11.4 

54.7 

62 

17:29 

17:34 

17:41 

05:29 

06:49 

08:10 

14 

33°29.6 

-8°10.0 

204° 22.1 

15.1 

6°33.7 

11.4 

54.7 

60 

17:30 

17:39 

17:49 

05:28 

06:45 

08:04 

15 

48°29.7 

-8°11.0 

218°56.2 

15.0 

6°45.1 

11.4 

54.7 

58 

17:31 

17:43 

17:55 

05:28 

06:43 

07:58 

16 

63°29.9 

-8°11.9 

233°30.2 

15.0 

6°56.4 

11.3 

54.7 

56 

17:33 

17:46 

18:01 

05:28 

06:40 

07:53 

17 

78°30.0 

-8° 12.8 

248° 04.2 

15.0 

7°07.8 

11.3 

54.7 

54 

17:34 

17:49 

18:07 

05:28 

06:38 

07:48 

18 

93°30.2 

-8°13.7 

262°38.1 

14.9 

7°19.1 

11.3 

54.8 

52 

17:35 

17:52 

18:11 

05:28 

06:36 

07:44 

19 

108°30.3 

-8° 14.7 

277° 12.0 

14.9 

7°30.4 

11.3 

54.8 

50 

17:36 

17:55 

18:16 

05:28 

06:34 

07:41 

20 

123°30.4 

-8°15.6 

291°45.9 

14.8 

7°41.6 

11.2 

54.8 

45 

17:38 

18:01 

18:25 

05:28 

06:30 

07:33 

21 

138°30.6 

-8°16.5 

306° 19.7 

14.8 

7°52.9 

11.2 

54.8 

40 

17:39 

18:05 

18:33 

05:28 

06:26 

07:26 

22 

153°30.7 

-8° 17.5 

320°53.5 

14.8 

8°04.1 

11.2 

54.8 

35 

17:41 

18:09 

18:40 

05:28 

06:23 

07:20 

23 

168°30.9 

-8° 18.4 

335°27.2 

14.7 

8°15.2 

11.2 

54.8 

30 

17:42 

18:13 

18:46 

05:27 

06:21 

07:15 


SD.—16.0 

d—-0.9 

S.D. —14.9 

20 

17:44 

18:20 

18:57 

05:27 

06:16 

07:06 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

17:46 

17:48 

17:50 

17:52 

17:55 

17:56 

17:58 

17:60 

18:02 

18:03 

18:04 

18:05 

18:07 

18:08 

18:25 

18:31 

18:36 

18:42 

18:49 

18:53 

18:57 

19:02 

19:08 

19:11 

19:14 

19:18 

19:22 

19:26 

19:06 

19:15 

19:24 

19:33 

19:44 

19:50 

19:57 

20:06 

20:16 

20:21 

20:26 

20:32 

20:38 

20:46 

05:27 

05:27 

05:27 

05:26 

05:26 

05:26 

05:26 

05:26 

05:25 

05:25 

05:25 

05:25 

05:25 

05:25 

06:12 

06:09 

06:05 

06:01 

05:57 

05:54 

05:51 

05:48 

05:44 

05:42 

05:40 

05:38 

05:35 

05:33 

06:59 

06:52 

06:45 

06:37 

06:28 

06:23 

06:18 

06:11 

06:04 

06:00 

05:56 

05:52 

05:47 

05:42 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

183 u 31.0 

198°31.2 

213°31.3 

228°31.5 

243°31.6 

258°31.7 

273°31.9 

288°32.0 

303°32.2 

318°32.3 

333°32.5 

348°32.6 

-8°19.3 
-8°20.2 
-8°21.2 
-8°22.1 
-8°23.0 
-8°23.9 
-8° 24.9 
-8°25.8 
-8°26.7 
-8°27.6 
-8°28.6 
-8°29.5 

350 u 00.9 

4°34.6 

19°08.2 

33°41.8 

48°15.3 

62°48.8 

77°22.3 

91°55.6 

106°29.0 

121°02.3 

135°35.5 

150°08.8 

14.7 

14.6 

14.6 

14.6 

14.5 

14.5 

14.4 

14.4 

14.3 

14.3 

14.2 

14.2 

8 U 26.4 

8°37.5 

8°48.6 

8°59.7 

9° 10.7 
9°21.7 
9°32.7 
9°43.6 
9°54.5 
10°05.4 
10° 16.2 
10°27.0 

ii.i 

ii.i 

ii.i 

11.0 

11.0 

11.0 

10.9 

10.9 

10.9 

10.8 

10.8 

10.8 

54.9 

54.9 

54.9 

54.9 

54.9 

54.9 

54.9 

55.0 

55.0 

55.0 

55.0 

55.0 








12 

3°32.7 

-8°30.4 

164°41.9 

14.1 

10°37.7 

10.7 

55.0 








13 

18°32.9 

-8°31.3 

179°15.0 

14.1 

10°48.4 

10.7 

55.1 



Sun 



Moon 


14 

33°33.0 

-8°32.3 

193°48.1 

14.0 

10°59.1 

10.6 

55.1 

Day 

Eqn.ofTime 

Mer. 

Mer. Pass. 

Age 

15 

48°33.2 

-8°33.2 

208°21.1 

14.0 

11°09.7 

10.6 

55.1 


00" 

12 h 

Pass 

Upper 

Lower 


16 

63°33.3 

-8°34.1 

222°54.0 

13.9 

11°20.3 

10.6 

55.1 

13 

13:35 

13:43 

11:46 

23:58 

11:37 

15(100%) 

17 

78°33.4 

-8°35.0 

237°26.9 

13.9 

11°30.9 

10.5 

55.1 

14 

13:50 

13:57 

11:46 

00:41 

12:19 

16(99%) 

18 

93°33.6 

-8°36.0 

251°59.8 

13.8 

11°41.4 

10.5 

55.1 

15 

14:04 

14:11 

11:45 

00:41 

13:03 

17(97%) 

19 

108°33.7 

-8°36.9 

266°32.6 

13.8 

11°51.8 

10.4 

55.2 








20 

123°33.9 

-8°37.8 

281°05.3 

13.7 

12°02.2 

10.4 

55.2 








21 

138°34.0 

-8°38.7 

295°38.0 

13.7 

12° 12.6 

10.3 

55.2 








22 

153°34.1 

-8°39.6 

310°10.6 

13.6 

12°22.9 

10.3 

55.2 








23 

168°34.3 

-8°40.6 

324°43.2 

13.5 

12°33.2 

10.2 

55.2 









SD.—16.0 

d—-0.9 

S.D. —15.0 
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October 16, 17 ,18 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter Saturn Stars 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

24° 13.3 

167°25.8 

-14°09.2 

196°51.6 

-2°11.1 

124° 34.2 

-22°52.1 

98°27.8 

-22°29.3 

Alpheratz 

357°38.7 

29°12.1 

1 

39° 15.8 

182°25.2 

-14° 10.3 

211°52.6 

-2°11.8 

139° 36.2 

-22°52.1 

113°30.2 

-22°29.3 

Ankaa 

353°11.0 

-42° 12.0 

2 

54° 18.3 

197°24.7 

-14°11.4 

226°53.6 

-2° 12.4 

154°38.2 

-22°52.1 

128°32.5 

-22°29.3 

Schedar 

349°35.1 

56°38.8 

3 

69°20.7 

212°24.1 

-14°12.5 

241°54.6 

-2°13.1 

169° 40.2 

-22°52.2 

143°34.8 

-22°29.3 

Diphda 

348°51.1 

-17°52.7 

4 

84°23.2 

227°23.6 

-14°13.6 

256°55.6 

-2° 13.7 

184° 42.2 

-22°52.2 

158°37.2 

-22°29.3 

Achernar 

335°22.9 

-57°08.3 

5 

99°25.7 

242°23.1 

-14° 14.6 

271°56.6 

-2° 14.4 

199° 44.3 

-22°52.2 

173°39.5 

-22°29.3 

Hamal 

327°55.6 

23°33.3 

6 

114°28.1 

257°22.5 

-14°15.7 

286°57.5 

-2°15.0 

214° 46.3 

-22°52.3 

188°41.9 

-22°29.3 

Polaris 

315°27.7 

89°20.6 

7 

129°30.6 

272°22.0 

-14°16.8 

301°58.5 

-2°15.7 

229° 48.3 

-22°52.3 

203°44.2 

-22°29.3 

Akamar 

315°14.6 

-40° 13.5 

8 

144° 33.1 

287°21.4 

-14° 17.9 

316°59.5 

-2°16.3 

244° 50.3 

-22°52.3 

218°46.6 

-22°29.2 

Menkar 

314° 10.2 

4°10.0 

9 

159°35.5 

302°20.9 

-14° 19.0 

332°00.5 

-2° 17.0 

259° 52.3 

-22°52.4 

233°48.9 

-22°29.2 

Mirfak 

308°33.7 

49°55.7 

10 

174°38.0 

317°20.3 

-14°20.0 

347°01.5 

-2° 17.6 

274° 54.3 

-22°52.4 

248°51.2 

-22°29.2 

Aldebaran 

290°44.2 

16°32.9 

11 

189°40.4 

332°19.8 

-14°21.1 

2°02.5 

-2°18.3 

289° 56.3 

-22°52.4 

263°53.6 

-22°29.2 

Rigel 

281°07.7 

-8°10.7 

12 

204°42.9 

347° 19.2 

-14°22.2 

17°03.4 

-2° 18.9 

304° 58.3 

-22°52.5 

278°55.9 

-22°29.2 

Capella 

280°27.8 

46°00.9 

13 

219°45.4 

2°18.7 

-14°23.3 

32°04.4 

-2° 19.6 

320°00.3 

-22°52.5 

293°58.3 

-22°29.2 

Bellatrix 

278°27.2 

6°22.0 

14 

234°47.8 

17°18.1 

-14°24.3 

47°05.4 

-2°20.2 

335°02.4 

-22°52.5 

309°00.6 

-22°29.2 

Elnath 

278°07.0 

28°37.3 

15 

249°50.3 

32°17.6 

-14°25.4 

62°06.4 

-2°20.9 

350° 04.4 

-22°52.6 

324°03.0 

-22°29.2 

Alnilam 

275°41.8 

-1° 11.4 

16 

264°52.8 

47° 17.1 

-14°26.5 

77°07.4 

-2°21.5 

5°06.4 

-22°52.6 

339°05.3 

-22°29.2 

Betelgeuse 

270°56.5 

7°24.6 

17 

279°55.2 

62°16.5 

-14°27.6 

92°08.3 

-2°22.1 

20°08.4 

-22°52.7 

354°07.6 

-22°29.2 

Canopus 

263°54.1 

-52°42.1 

18 

294°57.7 

77°16.0 

-14°28.6 

107°09.3 

-2°22.8 

35° 10.4 

-22°52.7 

9°10.0 

-22°29.2 

Sirius 

258°29.7 

-16°44.3 

19 

310°00.2 

92°15.4 

-14°29.7 

122° 10.3 

-2°23.4 

50° 12.4 

-22°52.7 

24° 12.3 

-22°29.2 

Adara 

255°09.1 

-28°59.8 

20 

325°02.6 

107° 14.9 

-14°30.8 

137°11.3 

-2°24.1 

65° 14.4 

-22°52.8 

39° 14.7 

-22°29.1 

Procyon 

244° 55.1 

5°10.6 

21 

340°05.1 

122°14.3 

-14°31.9 

152°12.3 

-2°24.7 

80° 16.4 

-22°52.8 

54° 17.0 

-22°29.1 

Pollux 

243°22.4 

27°58.6 

22 

355°07.5 

137°13.8 

-14°32.9 

167°13.2 

-2°25.4 

95° 18.4 

-22°52.8 

69° 19.3 

-22°29.1 

Avior 

234° 16.4 

-59°34.0 

23 

10°10.0 

152°13.2 

-14°34.0 

182° 14.2 

-2°26.0 
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-3°05.6 

307°22.6 

-22°55.0 
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8 

148°29.6 

286°26.9 

-15°58.6 

318°33.5 

-3°18.5 

248°02.5 

-22°55.7 

222°30.7 

-22°28.4 

Hadar 

148°42.4 

i a o O rvn n 

-60°27.9 

nr O a "7 O 

9 

163°32.1 

301°26.3 

-15°59.6 

333°34.5 

-3°19.1 

263°04.4 

-22°55.7 

237°33.0 

-22°28.3 

Menkent 

148 02.9 

1 / rO co <-i 

-36 27.8 

i n®nc o 

10 

178°34.5 

316°25.8 

-16°00.6 

348°35.5 

-3°19.8 

278°06.4 

-22°55.7 

252°35.3 

-22°28.3 

Arcturus 

145 52.0 

19 05.3 

11 

193°37.0 

331°25.2 

-16°01.7 

3°36.4 

-3°20.4 

293°08.4 

-22°55.8 

267°37.7 

-22°28.3 

Rigil Kent. 

139°46.5 

-60° 54.8 

12 

208°39.5 

346°24.6 

-16°02.7 

18°37.4 

-3°21.1 

308° 10.4 

-22°55.8 

282°40.0 

-22°28.3 

Zubenelg. 

137°01.0 

-16°07.2 

13 

223°41.9 

1°24.0 

-16°03.7 

33°38.4 

-3°21.7 

323° 12.4 

-22°55.8 

297°42.3 

-22°28.3 

Kochab 

137°21.2 

-t OC o r\~ 7 “7 

74° 04.7 

nc O on n 

14 

238°44.4 

16°23.4 

-16°04.7 

48°39.4 

-3°22.4 

338° 14.4 

-22°55.9 

312°44.6 

-22°28.3 

Alphecca 

126 07.7 

i i oO m n 

26 39.2 

15 

253°46.9 

31°22.8 

-16°05.7 

63°40.3 

-3°23.0 

353° 16.4 

-22°55.9 

327°47.0 

-22°28.3 

Antares 

112 21.2 

-26 28.4 

16 

268°49.3 

46°22.2 

-16°06.7 

78°41.3 

-3°23.7 

8° 18.4 

-22°55.9 

342°49.3 

-22°28.3 

Atria 

107°19.5 

1 m O r\- 7 o 

-69°03.8 

1 C o A A o 

17 

283°51.8 

61°21.6 

-16°07.7 

93°42.3 

-3°24.3 

23°20.4 

-22°56.0 

357°51.6 

-22°28.3 

Sa bi k 

102 0/.8 

-15 44.8 

o “7 O r\~7 a 

18 

298° 54.3 

76°21.0 

-16°08.8 

108°43.3 

-3°24.9 

38°22.4 

-22°56.0 

12°53.9 

-22°28.3 

Shaula 

96° 16.3 

r\c O no —7 

-37 07.0 

inOon 1 

19 

313°56.7 

91°20.4 

-16°09.8 

123°44.3 

-3°25.6 

53° 24.4 

-22°56.0 

27°56.3 

-22°28.2 

Rasalhague 

96 02.7 

nnO a a a 

12 33.1 

20 

328°59.2 

106° 19.8 

-16°10.8 

138°45.2 

-3°26.2 

68°26.4 

-22°56.1 

42°58.6 

-22°28.2 

Eta min 

y0 44.4 

51°29.6 

21 

344°01.6 

121°19.2 

-16°11.8 

153°46.2 

-3°26.9 

83°28.3 

-22°56.1 

58°00.9 

-22°28.2 

Kaus Aust. 

83°38.2 

ono oc n 

-34°22.4 

ooo AO A 

22 

359°04.1 

136°18.6 

-16°12.8 

168°47.2 

-3°27.5 

98°30.3 

-22°56.1 

73°03.2 

-22°28.2 

Vega 

80 36.2 

38 48.4 

23 

14°06.6 

151°18.0 

-16°13.8 

183°48.2 

-3°28.2 

113°32.3 

-22°56.2 

88°05.6 

-22°28.2 

Nunki 

Altair 

75°53.1 

62°04.1 

-26° 16.3 
8°55.4 

Mer.pass.:22:03 | 

v-0.6 d-1.0 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 

00 

i — i 

E 

v2.3 dO.O m0.5 

Peacock 

53°12.3 

-56°40.4 





















Deneb 

49°28.5 

45°21.4 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°58.1 

0 

29“09.0 

166° 17.4 

-16“14.8 

198°49.1 

-3°28.8 

128 u 34.3 

-22 u 56.2 

103 u 07.9 

-22 u 28.2 

Alnair 

27°38.1 

-46°52.0 

1 

44° 11.5 

181°16.8 

-16°15.8 

213°50.1 

-3°29.5 

143°36.3 

-22°56.2 

118°10.2 

-22°28.2 

Fomalhaut 

15°19.0 

-29°31.1 

2 

59° 14.0 

196°16.2 

-16°16.8 

228°51.1 

-3°30.1 

158°38.3 

-22°56.3 

133°12.5 

-22°28.2 

Scheat 

13°49.0 

28°11.5 

3 

74° 16.4 

211°15.6 

-16°17.8 

243°52.1 

-3°30.8 

173°40.3 

-22°56.3 

148° 14.9 

-22°28.2 

Markab 

13°33.8 

15°18.8 

4 

89° 18.9 

226° 15.0 

-16°18.8 

258°53.0 

-3°31.4 

188°42.3 

-22°56.3 

163° 17.2 

-22°28.2 

2019/10/ 

SHA 

Mer.pass 

5 

104°21.4 

241° 14.4 

-16°19.8 

273°54.0 

-3°32.1 

203°44.3 

-22°56.4 

178°19.5 

-22°28.1 


139°34 9 

12:53 

6 

119°23.8 

256° 13.8 

-16°20.8 

288°55.0 

-3°32.7 

218°46.2 

-22°56.4 

193°21.8 

-22°28.1 

Mars 

170°51.5 

10:47 

7 

134°26.3 

271°13.2 

-16°21.8 

303°56.0 

-3°33.3 

233°48.2 

-22°56.4 

208°24.1 

-22°28.1 

J u piter 

99°47.8 

15:30 

8 

149°28.7 

286° 12.6 

-16°22.8 

318°56.9 

-3°34.0 

248° 50.2 

-22°56.5 

223°26.5 

-22°28.1 

Saturn 

74°05.4 

17:12 

9 

164°31.2 

301°12.0 

-16°23.8 

333°57.9 

-3°34 6 

263°52.2 

-22°56.5 

238°28.8 

-22°28.1 




10 

179°33.7 

316° 11.4 

-16°24.8 

348°58.9 

-3°35.3 

278°54.2 

-22°56.5 

253°31.1 

-22°28.1 

2019/10/ 

SHA 

Mer.pass 

11 

194°36.1 

331°10.8 

-16°25.8 

3°59.9 

-3°35.9 

293°56.2 

-22°56.6 

268°33.4 

-22°28.1 

Venus 

138°21.8 

12:54 

12 

209°38.6 

346° 10.2 

-16°26.8 

19°00.8 

-3°36.6 

308°58.2 

-22°56.6 

283°35.8 

-22°28.1 

Mars 

170°15.8 

10:46 

13 

224° 41.1 

1°09.6 

-16°27.8 

34°01.8 

-3°37.2 

324°00.2 

-22°56.6 

298°38.1 

-22°28.1 

Jupiter 

99°36.6 

15:27 

14 

239°43.5 

16°09.0 

-16°28.8 

49°02.8 

-3°37.9 

339°02.1 

-22°56.7 

313°40.4 

-22°28.0 

Saturn 

74°02.2 

17:09 

15 

254° 46.0 

31°08.4 

-16°29.8 

64°03.7 

-3°38.5 

354°04.1 

-22°56.7 

328°42.7 

-22°28.0 

2019/10/ 

SHA 

Mer.pass 

16 

269°48.5 

46°07.7 

-16°30.8 

79°04.7 

-3°39.2 

9°06.1 

-22°56.7 

343°45.0 

-22°28.0 

Venus 

137°08.4 

12:55 

17 

284°50.9 

61°07.1 

-16°31.8 

94°05.7 

-3°39.8 

24°08.1 

-22°56.8 

358°47.4 

-22°28.0 

Mars 

169° 40.1 

10:44 

18 

299°53.4 

76°06.5 

-16°32.8 

109°06.7 

-3°40.4 

39°10.1 

-22°56.8 

13°49.7 

-22°28.0 

Jupiter 

99°25.3 

15:24 

19 

314°55.9 

91°05.9 

-16°33.8 

124°07.6 

-3°41.1 

54°12.1 

-22°56.8 

28°52.0 

-22°28.0 

Saturn 

73°58.8 

17:05 

20 

329°58.3 

106°05.3 

-16°34.8 

139°08.6 

-3°41.7 

69°14.1 

-22°56.9 

43°54.3 

-22°28.0 

1 Horizontal naralax 


21 

345°00.8 

121°04.7 

-16°35.8 

154°09.6 

-3°42.4 

84° 16.0 

-22°56.9 

58°56.6 

-22°28.0 


r 

Venus; 

0.1 

22 

0°03.2 

136°04.1 

-16°36.8 

169°10.6 

-3°43.0 

99° 18.0 

-22°56.9 

73°59.0 

-22°28.0 


Mars: 

0.1 

23 

15°05.7 

151°03.5 

-16°37.8 

184°11.5 

-3°43.7 

114°20.0 

-22°57.0 

89°01.3 

-22°27.9 




Mer.pass.:21:59 | 

v-0.6 d-1.0 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 

m-1.8 

v2.3 dO.O m0.5 
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2019 October 19 to Oct. 21 


h 

Sun 



Moon 



Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

183 u 43.7 

-9 U 47.3 

303 u 26.2 

8.7 

21 u 48.8 

4.1 

56.8 

1 

198°43.8 

-9°48.2 

317°53.9 

8.7 

21°52.8 

4.0 

56.8 

2 

213°43.9 

-9°49.1 

332°21.5 

8.6 

21°56.8 

3.9 

56.8 

3 

228°44.0 

-9°50.0 

346°49.1 

8.6 

22°00.6 

3.8 

56.8 

4 

243°44.2 

-9°50.9 

1°16.6 

8.5 

22°04.3 

3.7 

56.9 

5 

258°44.3 

-9°51.8 

15°44.1 

8.4 

22°07.9 

3.5 

56.9 

6 

273°44.4 

-9°52.7 

30°11.5 

8.4 

22°11.4 

3.4 

56.9 

7 

288°44.5 

-9°53.6 

44°38.8 

8.3 

22°14.8 

3.3 

56.9 

8 

303°44.6 

-9°54.5 

59°06.1 

8.3 

22°18.0 

3.2 

57.0 

9 

318°44.7 

-9°55.4 

73°33.4 

8.2 

22°21.1 

3.0 

57.0 

10 

333°44.9 

-9°56.3 

88°00.5 

8.2 

22°24.1 

2.9 

57.0 

11 

348°45.0 

-9°57.2 

102°27.7 

8.1 

22°26.9 

2.8 

57.0 

12 

3°45.1 

-9°58.1 

116°54.7 

8.0 

22°29.6 

2.7 

57.1 

13 

18°45.2 

-9°59.0 

131°21.8 

8.0 

22°32.2 

2.5 

57.1 

14 

33°45.3 

-9°59.9 

145°48.7 

7.9 

22°34.7 

2.4 

57.1 

15 

48°45.4 

-10°00.8 

160°15.7 

7.9 

22°37.1 

2.3 

57.1 

16 

63°45.6 

-10°01.7 

174°42.5 

7.8 

22°39.3 

2.2 

57.2 

17 

78°45.7 

-10°02.6 

189°09.3 

7.8 

22°41.4 

2.0 

57.2 

18 

93°45.8 

-10°03.6 

203°36.1 

7.7 

22°43.3 

1.9 

57.2 

19 

108°45.9 

-10°04.5 

218°02.8 

7.7 

22°45.2 

1.8 

57.2 

20 

123°46.0 

-10°05.4 

232°29.5 

7.7 

22°46.9 

1.6 

57.3 

21 

138°46.1 

-10°06.3 

246°56.1 

7.6 

22°48.4 

1.5 

57.3 

22 

153°46.2 

-10°07.2 

261°22.7 

7.6 

22°49.9 

1.4 

57.3 

23 

168°46.3 

-10°08.1 

275°49.3 

7.5 

22°51.2 

1.2 

57.3 


SD. —16.1 

d—-0.9 

S.D. —15.5 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

183°46.5 

-10°09.0 

290°15.8 

7.5 

22°52.3 

i.i 

57.4 

1 

198°46.6 

-10°09.9 

304°42.2 

7.4 

22°53.4 

1.0 

57.4 

2 

213°46.7 

-10°10.8 

319°08.6 

7.4 

22°54.3 

0.8 

57.4 

3 

228°46.8 

-10°11.6 

333°35.0 

7.4 

22°55.0 

0.7 

57.5 

4 

243°46.9 

-10°12.5 

348°01.4 

7.3 

22°55.7 

0.6 

57.5 

5 

258°47.0 

-10°13.4 

2°27.7 

7.3 

22°56.2 

0.4 

57.5 

6 

273°47.1 

-10°14.3 

16°53.9 

7.2 

22°56.5 

0.3 

57.5 

7 

288°47.2 

-10°15.2 

31°20.1 

7.2 

22°56.7 

0.2 

57.6 

8 

303°47.4 

-10°16.1 

45°46.3 

7.2 

22°56.8 

0.0 

57.6 

9 

318°47.5 

-10°17.0 

60° 12.5 

7.1 

22°56.8 

-0.1 

57.6 

10 

333°47.6 

-10°17.9 

74°38.6 

7.1 

22°56.6 

-0.3 

57.6 

11 

348°47.7 

-10°18.8 

89°04.7 

7.1 

22°56.3 

-0.4 

57.7 

12 

3°47.8 

-10°19.7 

103°30.8 

7.1 

22°55.8 

-0.5 

57.7 

13 

18°47.9 

-10°20.6 

117°56.8 

7.0 

22°55.2 

-0.7 

57.7 

14 

33°48.0 

-10°21.5 

132°22.8 

7.0 

22°54.4 

-0.8 

57.8 

15 

48°48.1 

-10°22.4 

146°48.8 

7.0 

22°53.6 

-1.0 

57.8 

16 

63°48.2 

-10°23.3 

161°14.8 

6.9 

22°52.5 

-1.1 

57.8 

17 

78°48.3 

-10°24.2 

175°40.7 

6.9 

22°51.4 

-1.2 

57.8 

18 

93°48.4 

-10°25.1 

190°06.6 

6.9 

22°50.1 

-1.4 

57.9 

19 

108°48.5 

-10°26.0 

204°32.5 

6.9 

22°48.6 

-1.5 

57.9 

20 

123°48.7 

-10°26.9 

218°58.4 

6.9 

22°47.0 

-1.7 

57.9 

21 

138°48.8 

-10°27.8 

233°24.2 

6.8 

22°45.3 

-1.8 

58.0 

22 

153°48.9 

-10°28.7 

247° 50.1 

6.8 

22°43.4 

-1.9 

58.0 

23 

168°49.0 

-10°29.6 

262°15.9 

6.8 

22°41.4 

-2.1 

58.0 


GHA 

183' J 49.1 

198°49.2 

213°49.3 

228°49.4 

243°49.5 

258°49.6 

273°49.7 

288°49.8 

303°49.9 

318°50.0 

333°50.1 

348°50.2 

3°50.3 

18°50.4 

33°50.5 

48°50.6 

63°50.7 

78°50.8 

93°50.9 

108°51.0 

123°51.1 

138°51.2 

153°51.3 

168°51.4 

SD.=16.1 


Dec 

GHA 

V 

Dec 

d 

HP 

-10 u 30.5 

276°41.7 

6.8 

22 u 39.3 

-2.2 

58.0 

-10°31.4 

291°07.4 

6.8 

22°37.0 

-2.4 

58.1 

-10°32.3 

305°33.2 

6.8 

22°34.6 

-2.5 

58.1 

-10°33.1 

319°58.9 

6.7 

22°32.0 

-2.6 

58.1 

-10°34.0 

334° 24.7 

6.7 

22°29.3 

-2.8 

58.2 

-10°34.9 

348°50.4 

6.7 

22°26.4 

-2.9 

58.2 

-10°35.8 

3°16.1 

6.7 

22°23.4 

-3.1 

58.2 

-10°36.7 

17°41.8 

6.7 

22°20.3 

-3.2 

58.2 

-10°37.6 

32°07.5 

6.7 

22°17.0 

-3.3 

58.3 

-10°38.5 

46°33.2 

6.7 

22°13.6 

-3.5 

58.3 

-10°39.4 

60°58.9 

6.7 

22°10.0 

-3.6 

58.3 

-10°40.3 

75°24.6 

6.7 

22°06.3 

-3.8 

58.4 

-10°41.2 

89°50.3 

6.7 

22°02.5 

-3.9 

58.4 

-10°42.1 

104° 16.0 

6.7 

21°58.5 

-4.1 

58.4 

-10°42.9 

118°41.6 

6.7 

21°54.4 

-4.2 

58.4 

-10°43.8 

133°07.3 

6.7 

21°50.1 

-4.3 

58.5 

-10°44.7 

147°33.0 

6.7 

21°45.7 

-4.5 

58.5 

-10°45.6 

161°58.7 

6.7 

21°41.2 

-4.6 

58.5 

-10°46.5 

176°24.4 

6.7 

21°36.5 

-4.8 

58.6 

-10°47.4 

190°50.1 

6.7 

21°31.7 

-4.9 

58.6 

-10°48.3 

205°15.8 

6.7 

21°26.7 

-5.0 

58.6 

-10°49.2 

219°41.5 

6.7 

21°21.6 

-5.2 

58.6 

-10°50.1 

234°07.2 

6.7 

21°16.4 

-5.3 

58.7 

-10°50.9 

248°32.9 

6.7 

21°11.0 

-5.4 

58.7 

d—-0.9 

S.D. —15.8 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

05:15 

06:34 

07:47 

15:40 

16:54 

18:12 

70 

05:17 

06:28 

07:33 

15:55 

17:00 

18:11 

68 

05:18 

06:23 

07:21 

16:07 

17:05 

18:10 

66 

05:19 

06:18 

07:12 

16:17 

17:10 

18:09 

64 

05:19 

06:14 

07:04 

16:25 

17:14 

18:09 

62 

05:19 

06:11 

06:57 

16:32 

17:17 

18:09 

60 

05:20 

06:08 

06:51 

16:38 

17:21 

18:09 

58 

05:20 

06:05 

06:46 

16:43 

17:23 

18:09 

56 

05:20 

06:03 

06:41 

16:48 

17:26 

18:09 

54 

05:19 

06:00 

06:37 

16:52 

17:28 

18:09 

52 

05:19 

05:58 

06:33 

16:56 

17:30 

18:10 

50 

05:19 

05:56 

06:29 

16:60 

17:32 

18:10 

45 

05:18 

05:52 

06:22 

17:07 

17:37 

18:11 

40 

05:16 

05:48 

06:15 

17:14 

17:41 

18:13 

35 

05:15 

05:44 

06:10 

17:19 

17:45 

18:14 

30 

05:13 

05:41 

06:05 

17:24 

17:49 

18:16 

20 

05:08 

05:34 

05:56 

17:33 

17:55 

18:21 

10 

05:03 

05:27 

05:49 

17:41 

18:02 

18:27 

0 

04:56 

05:20 

05:41 

17:48 

18:09 

18:34 

-10 

04:48 

05:13 

05:34 

17:56 

18:17 

18:42 

-20 

04:37 

05:04 

05:26 

18:04 

18:26 

18:53 

-30 

04:23 

04:52 

05:17 

18:13 

18:38 

19:07 

-35 

04:15 

04:46 

05:12 

18:19 

18:45 

19:16 

-40 

04:04 

04:37 

05:06 

18:25 

18:53 

19:27 

-45 

03:50 

04:28 

04:58 

18:32 

19:03 

19:40 

-50 

03:33 

04:16 

04:50 

18:41 

19:15 

19:58 

-52 

03:25 

04:10 

04:46 

18:45 

19:21 

20:06 

-54 

03:15 

04:03 

04:41 

18:49 

19:28 

20:16 

-56 

03:04 

03:56 

04:37 

18:54 

19:35 

20:27 

-58 

02:52 

03:48 

04:31 

19:00 

19:44 

20:41 

-60 

02:36 

03:38 

04:25 

19:06 

19:53 

20:57 




Moonrise 



Moonset 


Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

72 

— 


— 



— 

70 







68 



19:15 



17:22 

66 

17:49 

18:42 

20:15 

14:52 

15:56 

16:22 

64 

18:32 

19:27 

20:50 

14:09 

15:10 

15:47 

62 

19:01 

19:57 

21:15 

13:40 

14:40 

15:22 

60 

19:24 

20:20 

21:34 

13:18 

14:18 

15:02 

58 

19:42 

20:38 

21:50 

12:60 

13:59 

14:45 

56 

19:57 

20:54 

22:04 

12:45 

13:44 

14:31 

54 

20:10 

21:07 

22:16 

12:32 

13:30 

14:19 

52 

20:22 

21:18 

22:26 

12:20 

13:19 

14:08 

50 

20:32 

21:29 

22:36 

12:10 

13:09 

13:59 

45 

20:53 

21:50 

22:55 

11:49 

12:47 

13:38 

40 

21:11 

22:07 

23:11 

11:32 

12:29 

13:22 

35 

21:25 

22:22 

23:25 

11:17 

12:15 

13:08 

30 

21:38 

22:35 

23:36 

11:05 

12:02 

12:56 

20 

21:60 

22:56 

23:56 

10:44 

11:40 

12:35 

10 

22:19 

23:15 


10:25 

11:21 

12:17 

0 

22:36 

23:33 


10:08 

11:03 

12:00 

-10 

22:54 

23:50 


09:50 

10:45 

11:43 

-20 

23:13 


00:09 

09:32 

10:26 

11:25 

-30 

23:35 


00:31 

09:11 

10:04 

11:04 

-35 

23:48 


00:44 

08:58 

09:51 

10:51 

-40 


00:03 

00:58 

08:44 

09:37 

10:37 

-45 


00:20 

01:15 

08:27 

09:19 

10:20 

-50 


00:42 

01:37 

08:06 

08:57 

09:59 

-52 


00:53 

01:47 

07:56 

08:46 

09:49 

-54 

00:01 

01:05 

01:59 

07:45 

08:34 

09:37 

-56 

00:14 

01:18 

02:12 

07:32 

08:21 

09:24 

-58 

00:28 

01:34 

02:27 

07:17 

08:05 

09:09 

-60 

00:45 

01:53 

02:45 

06:59 

07:46 

08:51 


Day 

Eqn.of Time 

00 h 12 h 

Mer. 

Pass 

Mer.Pass. 

Upper Lower 

Age 

19 

14:55 

15:00 

11:45 

03:54 

16:21 

21(71%) 

20 

15:06 

15:11 

11:44 

04:49 

17:17 

22(61%) 

21 

15:16 

15:21 

11:44 

05:46 

18:14 

23(50%) 





October 22, 23 ,24 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter Saturn Stars 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

30°08.2 

166°02.9 

-16°38.7 

199° 12.5 

-3°44.3 

129° 22.0 

-22°57.0 

104°03.6 

-22°27.9 

Alpheratz 

357°38.7 

29°12.1 

1 

45°10.6 

181°02.3 

-16°39.7 

214° 13.5 

-3°45.0 

144° 24.0 

-22°57.0 

119°05.9 

-22°27.9 

Ankaa 

353°11.0 

-42° 12.0 

2 

60° 13.1 

196°01.6 

-16°40.7 

229° 14.5 

-3°45.6 

159° 26.0 

-22°57.1 

134°08.2 

-22°27.9 

Schedar 

349°35.1 

56°38.8 

3 

75°15.6 

211°01.0 

-16°41.7 

244° 15.4 

-3°46.3 

174°28.0 

-22°57.1 

149° 10.6 

-22°27.9 

Diphda 

348°51.1 

-17°52.7 

4 

90°18.0 

226°00.4 

-16°42.7 

259° 16.4 

-3°46.9 

189° 29.9 

-22°57.1 

164° 12.9 

-22°27.9 

Achernar 

335°22.9 

-57°08.3 

5 

105°20.5 

240°59.8 

-16°43.7 

274° 17.4 

-3°47.5 

204° 31.9 

-22°57.2 

179°15.2 

-22°27.9 

Hamal 

327°55.5 

23°33.3 

6 

120°23.0 

255°59.2 

-16°44.7 

289° 18.4 

-3°48.2 

219°33.9 

-22°57.2 

194° 17.5 

-22°27.9 

Polaris 

315°26.2 

89°20.7 

7 

135°25.4 

270°58.6 

-16°45.6 

304° 19.3 

-3°48.8 

234°35.9 

-22°57.2 

209° 19.8 

-22°27.9 

Akamar 

315°14.6 

-40° 13.5 

8 

150°27.9 

285°57.9 

-16°46.6 

319°20.3 

-3°49.5 

249° 37.9 

-22°57.3 

224°22.2 

-22°27.8 

Menkar 

314°10.2 

4°10.0 

9 

165°30.4 

300°57.3 

-16°47.6 

334°21.3 

-3° 50.1 

264°39.9 

-22°57.3 

239°24.5 

-22°27.8 

Mirfak 

308°33.7 

49°55.7 

10 

180°32.8 

315°56.7 

-16°48.6 

349° 22.2 

-3°50.8 

279° 41.8 

-22°57.3 

254°26.8 

-22°27.8 

Aldebaran 

290°44.1 

16°32.9 

11 

195°35.3 

330°56.1 

-16°49.6 

4°23.2 

-3°51.4 

294° 43.8 

-22°57.4 

269°29.1 

-22°27.8 

Rigel 

281°07.7 

-8° 10.7 

12 

210°37.7 

345°55.5 

-16°50.6 

19°24.2 

-3°52.1 

309° 45.8 

-22°57.4 

284°31.4 

-22°27.8 

Capella 

280°27.7 

46°00.9 

13 

225°40.2 

0°54.9 

-16°51.5 

34°25.2 

-3°52.7 

324° 47.8 

-22°57.4 

299°33.8 

-22°27.8 

Bellatrix 

278°27.1 

6°22.0 

14 

240°42.7 

15°54.2 

-16°52.5 

49°26.1 

-3°53.3 

339° 49.8 

-22°57.5 

314°36.1 

-22°27.8 

Elnath 

278°06.9 

28°37.3 

15 

255°45.1 

30°53.6 

-16°53.5 

64°27.1 

-3°54.0 

354°51.8 

-22°57.5 

329°38.4 

-22°27.8 

Alnilam 

275°41.8 

-1° 11.4 

16 

270°47.6 

45°53.0 

-16°54.5 

79°28.1 

-3°54.6 

9° 53.7 

-22°57.5 

344°40.7 

-22°27.8 

Betelgeuse 

270°56.4 

7°24.6 

17 

285° 50.1 

60°52.4 

-16°55.4 

94°29.1 

-3°55.3 

24° 55.7 

-22°57.6 

359°43.0 

-22°27.7 

Canopus 

263°54.0 

-52°42.2 

18 

300°52.5 

75°51.8 

-16°56.4 

109°30.0 

-3°55.9 

39° 57.7 

-22°57.6 

14°45.3 

-22°27.7 

Sirius 

258°29.7 

-16°44.3 

19 

315°55.0 

90°51.1 

-16°57.4 

124°31.0 

-3°56.6 

54° 59.7 

-22°57.6 

29°47.7 

-22°27.7 

Adara 

255°09.0 

-28°59.8 

20 

330°57.5 

105°50.5 

-16°58.4 

139°32.0 

-3°57.2 

70°01.7 

-22°57.7 

44°50.0 

-22°27.7 

Procyon 

244° 55.1 

5°10.6 

21 

345°59.9 

120°49.9 

-16°59.3 

154°32.9 

-3°57.9 

85°03.6 

-22°57.7 

59°52.3 

-22°27.7 

Pollux 

243°22.3 

27°58.6 

22 

1°02.4 

135°49.3 

-17°00.3 

169°33.9 

-3°58.5 

100°05.6 

-22°57.7 

74°54.6 

-22°27.7 

Avior 

234° 16.3 

-59°34.0 

23 

16°04.9 

150°48.6 

-17°01.3 

184° 34.9 

-3° 59.1 

115°07.6 

-22°57.8 

89°56.9 

-22°27.7 

Suhail 

222°49.4 

-43°30.4 

Mer.pass.:21:55 

v-0.6 d-1.0 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 m-1.8 | 

v2.3 dO.O m0.5 

Miaplacidus 

221°39.1 

-69°47.5 


Alphard 

217°51.9 

-8°44.5 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











IT 11 Klio 


°oo f. 

0 

31 u 07.3 

165 u 48.0 

-17 u 02.3 

199 u 35.9 

-3°59.8 

130 u 09.6 

-22 u 57.8 

104 u 59.2 

-22 u 27.7 

uuDne 

±yo ‘to.o 

ionOon a 

Ol 00.0 

1 A O 0"7 n 

1 

46°09.8 

180°47.4 

-17°03.2 

214°36.8 

-4°00.4 

145° 11.6 

-22°57.8 

120°01.6 

-22°27.7 

Denebola 

182 Z 9.4 

14 2/.y 

2 

61°12.2 

195°46.8 

-17°04.2 

229°37.8 

-4°01.1 

160° 13.5 

-22°57.9 

135°03.9 

-22°27.6 

Gienah 

175°48.1 

i "70 One n 

-17°38.8 

coOinn 

3 

76° 14.7 

210°46.1 

-17°05.2 

244° 38.8 

-4°01.7 

175° 15.5 

-22°57.9 

150°06.2 

-22°27.6 

Acrux 

1/3 05.2 

-63 12.2 

4 

91°17.2 

225°45.5 

-17°06.1 

259°39.7 

-4°02.4 

190° 17.5 

-22°57.9 

165°08.5 

-22°27.6 

Gacrux 

171°56.7 

-57° 13.1 

5 

106°19.6 

240°44.9 

-17°07.1 

274°40.7 

-4°03.0 

205° 19.5 

-22°58.0 

180° 10.8 

-22°27.6 

Alioth 

166° 17.4 

55°51.2 

6 

121°22.1 

255°44.3 

-17°08.1 

289°41.7 

-4°03.7 

220°21.5 

-22°58.0 

195°13.1 

-22°27.6 

Spica 

158°27.0 

1rnOrrn 

-11°15.6 

7 

136°24.6 

270°43.6 

-17°09.0 

304°42.7 

-4°04.3 

235° 23.4 

-22°58.0 

210°15.5 

-22°27.6 

Alcaid 

152 55.9 

49° 13.1 

8 

151°27.0 

285°43.0 

-17° 10.0 

319°43.6 

-4°04.9 

250° 25.4 

-22°58.1 

225° 17.8 

-22°27.6 

Hadar 

148°42.4 

i a o Ono n 

-60°27.9 

Or O rj "7 o 

9 

166°29.5 

300°42.4 

-17°11.0 

334 0 44.6 

-4°05.6 

265° 27.4 

-22°58.1 

240°20.1 

-22°27.6 

Menkent 

148 02.9 

i / rOrn n 

-36 27.8 

1 r \0 nc o 

10 

181°32.0 

315°41.7 

-17°11.9 

349°45.6 

-4°06.2 

280° 29.4 

-22°58.1 

255°22.4 

-22°27.6 

Arcturus 

145 52.0 

19 05.3 

11 

196°34.4 

330°41.1 

-17° 12.9 

4°46.5 

-4°06.9 

295°31.4 

-22°58.2 

270°24.7 

-22°27.5 

Rigil Kent. 

139°46.5 

-60° 54.8 

12 

211°36.9 

345°40.5 

-17° 13.9 

19°47.5 

-4°07.5 

310°33.3 

-22°58.2 

285°27.0 

-22°27.5 

Zubenelg. 

137°01.0 

-16°07.2 

13 

226°39.3 

0°39.8 

-17° 14.8 

34°48.5 

-4°08.2 

325°35.3 

-22°58.2 

300°29.3 

-22°27.5 

Kochab 

137°21.2 

i ncO rv -7 “7 

74° 04.7 

14 

241°41.8 

15°39.2 

-17° 15.8 

49°49.5 

-4°08.8 

340° 37.3 

-22°58.3 

315°31.7 

-22°27.5 

Alphecca 

126 07.7 

i i no ni n 

26 39.2 

ncOnn A 

15 

256°44.3 

30°38.6 

-17° 16.7 

64°50.4 

-4°09.5 

355°39.3 

-22°58.3 

330°34.0 

-22°27.5 

Antares 

112 21.2 

-26 28.4 

16 

271°46.7 

45°37.9 

-17° 17.7 

79°51.4 

-4°10.1 

10° 41.2 

-22°58.3 

345°36.3 

-22°27.5 

Atria 

107°19.6 

i nno r\- 7 o 

-69°03.8 

1 C O A A O 

17 

286°49.2 

60°37.3 

-17° 18.7 

94°52.4 

-4° 10.7 

25°43.2 

-22°58.4 

0°38.6 

-22°27.5 

Sa bi k 

102 0/.8 

-15 44.8 

o “7 o n-7 n 

18 

301°51.7 

75°36.7 

-17°19.6 

109°53.3 

-4° 11.4 

40°45.2 

-22°58.4 

15°40.9 

-22°27.5 

Shaula 

96° 16.3 

r\ r~ O r\r\ —j 

-37 07.0 

mO on i 

19 

316°54.1 

90°36.0 

-17°20.6 

124°54.3 

-4° 12.0 

55°47.2 

-22°58.4 

30°43.2 

-22°27.4 

Rasalhague 

96 02.7 

nno a a a 

12 33.1 

20 

331°56.6 

105°35.4 

-17°21.5 

139°55.3 

-4° 12.7 

70°49.2 

-22°58.5 

45°45.5 

-22°27.4 

Eta min 

90 44.4 

51°29.5 

21 

346°59.1 

120°34.8 

-17° 22.5 

154°56.2 

-4° 13.3 

85°51.1 

-22°58.5 

60°47.8 

-22°27.4 

Kaus Aust. 

83°38.2 

onooc o 

-34°22.4 

OOO AO A 

22 

2°01.5 

135°34.1 

-17°23.4 

169°57.2 

-4° 14.0 

100°53.1 

-22°58.5 

75°50.2 

-22°27.4 

Vega 

80 36.2 

38 48.4 

23 

17°04.0 

150°33.5 

-17°24.4 

184°58.2 

-4° 14.6 

115°55.1 

-22°58.6 

90°52.5 

-22°27.4 

Nunki 

Altair 

75°53.1 

62°04.1 

-26° 16.3 
8°55.4 

Mer.pass.:21:51 

v-0.6 d-1.0 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 m-1.8 | 

v2.3 dO.O m0.6 

Peacock 

53°12.4 

-56°40.4 





















Deneb 

49°28.5 

45°21.4 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°58.1 

0 

32 u 06.5 

165°32.9 

-17 u 25.3 

199°59.2 

-4 U 15.2 

130° 57.1 

-22 u 58.6 

105°54.8 

-22 u 27.4 

Alnair 

27°38.1 

-46°52.0 

1 

47°08.9 

180°32.2 

-17°26.3 

215°00.1 

-4° 15.9 

145° 59.0 

-22°58.6 

120°57.1 

-22°27.4 

Fomalhaut 

15°19.0 

-29°31.1 

2 

62° 11.4 

195°31.6 

-17°27.2 

230°01.1 

-4° 16.5 

161°01.0 

-22°58.7 

135°59.4 

-22°27.4 

Scheat 

13°49.0 

28°11.5 

3 

77° 13.8 

210°30.9 

-17°28.2 

245°02.1 

-4° 17.2 

176°03.0 

-22°58.7 

151°01.7 

-22°27.4 

Markab 

13°33.8 

15°18.8 

4 

92° 16.3 

225°30.3 

-17°29.1 

260°03.0 

-4° 17.8 

191°05.0 

-22°58.7 

166°04.0 

-22°27.3 

2019/10/ 

SHA 

Mer.pass 

5 

107° 18.8 

240°29.7 

-17°30.1 

275°04.0 

-4° 18.5 

206°06.9 

-22°58.8 

181°06.3 

-22°27.3 


135°54 7 

12:56 

6 

122°21.2 

255°29.0 

-17°31.0 

290°05.0 

-4° 19.1 

221°08.9 

-22°58.8 

196°08.7 

-22°27.3 

Mars 

169°04.3 

10:42 

7 

137°23.7 

270°28.4 

-17°32.0 

305°05.9 

-4° 19.7 

236° 10.9 

-22°58.8 

211°11.0 

-22°27.3 

J u piter 

99°13.8 

15:21 

8 

152°26.2 

285°27.7 

-17°32.9 

320°06.9 

-4°20.4 

251° 12.9 

-22°58.9 

226° 13.3 

-22°27.3 

Saturn 

73°55 4 

17:01 

9 

167°28.6 

300°27.1 

-17°33.9 

335°07.9 

-4°21.0 

266° 14.8 

-22°58.9 

241°15.6 

-22°27.3 




10 

182°31.1 

315°26.5 

-17°34.8 

350°08.9 

-4°21.7 

281° 16.8 

-22°58.9 

256° 17.9 

-22°27.3 

2019/10/ 

SHA 

Mer.pass 

11 

197°33.6 

330°25.8 

-17°35.8 

5°09.8 

-4° 22.3 

296° 18.8 

-22°59.0 

271°20.2 

-22°27.3 

Venus 

134° 40.7 

12:57 

12 

212°36.0 

345°25.2 

-17°36.7 

20° 10.8 

-4° 23.0 

311°20.8 

-22°59.0 

286°22.5 

-22°27.2 

Mars 

168°28.5 

10:41 

13 

227°38.5 

0°24.5 

-17°37.7 

35° 11.8 

-4°23.6 

326° 22.7 

-22°59.0 

301°24.8 

-22°27.2 

Jupiter 

99°02.3 

15:17 

14 

242°41.0 

15°23.9 

-17°38.6 

50° 12.7 

-4° 24.2 

341° 24.7 

-22°59.1 

316°27.1 

-22°27.2 

Saturn 

73°51.9 

16:57 

15 

257°43.4 

30°23.2 

-17°39.5 

65° 13.7 

-4°24.9 

356° 26.7 

-22°59.1 

331°29.4 

-22°27.2 

2019/10/ 

SHA 

Mer.pass 

16 

272°45.9 

45°22.6 

-17°40.5 

80° 14.7 

-4°25.5 

11°28.7 

-22°59.1 

346°31.8 

-22°27.2 

Venus 

133°26.4 

12:58 

17 

287°48.3 

60°21.9 

-17°41.4 

95°15.6 

-4°26.2 

26° 30.6 

-22°59.2 

1°34.1 

-22°27.2 

Mars 

167°52.7 

10:39 

18 

302°50.8 

75°21.3 

-17°42.4 

110°16.6 

-4°26.8 

41°32.6 

-22°59.2 

16°36.4 

-22°27.2 

Jupiter 

98°50.6 

15:14 

19 

317°53.3 

90°20.7 

-17°43.3 

125° 17.6 

-4° 27.5 

56° 34.6 

-22°59.2 

31°38.7 

-22°27.2 

Saturn 

73°48.3 

16:54 

20 

332°55.7 

105°20.0 

-17°44.2 

140° 18.5 

-4°28.1 

71°36.5 

-22°59.3 

46°41.0 

CN 

) 

r\i 

rsi 

I Horizontal naralax 


21 

347°58.2 

120°19.4 

-17°45.2 

155° 19.5 

-4°28.7 

86°38.5 

-22°59.3 

61°43.3 

-22°27.1 


r 

Venus; 

0.1 

22 

3°00.7 

135°18.7 

-17°46.1 

170°20.5 

-4° 29.4 

101°40.5 

-22°59.3 

76°45.6 

-22°27.1 


Mars: 

0.1 

23 

18°03.1 

150°18.1 

-17°47.0 

185°21.4 

-4°30.0 

116°42.5 

-22°59.4 

91°47.9 

-22°27.1 




Mer.pass.:21:47 

v-0.6 d-1.0 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 m-1.8 | 

v2.3 dO.O m0.6 





198 



2019 October 22 to Oct. 24 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

183°51.5 

-10°51.8 

262 u 58.6 

6.7 

21°05.5 

-5.6 

58.7 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

198°51.6 

-10°52.7 

277° 24.3 

6.7 

20°59.8 

-5.7 

58.8 

72 

05:28 

06:47 

08:03 

15:24 

16:40 

17:58 

2 

213°51.7 

-10°53.6 

291°50.1 

6.8 

20°54.0 

-5.9 

58.8 

70 

05:28 

06:39 

07:46 

15:41 

16:47 

17:59 

3 

228°51.8 

-10°54.5 

306° 15.8 

6.8 

20°48.1 

-6.0 

58.8 

68 

05:28 

06:33 

07:33 

15:54 

16:54 

17:59 

4 

243°51.9 

-10°55.4 

320°41.6 

6.8 

20°42.0 

-6.1 

58.8 

66 

05:28 

06:28 

07:22 

16:05 

16:60 

17:59 

5 

258°52.0 

-10°56.3 

335° 07.4 

6.8 

20°35.8 

-6.3 

58.9 

64 

05:27 

06:23 

07:13 

16:15 

17:05 

17:60 

6 

273°52.1 

-10°57.1 

349° 33.2 

6.8 

20°29.5 

-6.4 

58.9 

62 

05:27 

06:19 

07:05 

16:22 

17:09 

18:00 

7 

288°52.2 

-10°58.0 

3°59.0 

6.8 

20°23.0 

-6.5 

58.9 

60 

05:26 

06:15 

06:58 

16:29 

17:13 

18:01 

8 

303°52.3 

-10°58.9 

18°24.8 

6.8 

20° 16.4 

-6.7 

59.0 

58 

05:26 

06:12 

06:52 

16:35 

17:16 

18:02 

9 

318°52.4 

-10°59.8 

32°50.7 

6.9 

20°09.7 

-6.8 

59.0 

56 

05:25 

06:09 

06:47 

16:41 

17:19 

18:02 

10 

333°52.5 

-11°00.7 

47° 16.5 

6.9 

20°02.8 

-6.9 

59.0 

54 

05:25 

06:06 

06:42 

16:45 

17:22 

18:03 

11 

348°52.6 

-11°01.6 

61°42.4 

6.9 

19°55.8 

-7.1 

59.0 

52 

05:24 

06:03 

06:38 

16:50 

17:24 

18:04 

12 

3°52.7 

-11°02.4 

76° 08.3 

6.9 

19°48.7 

-7.2 

59.1 

50 

05:23 

06:01 

06:34 

16:54 

17:27 

18:04 

13 

18°52.8 

-11°03.3 

90° 34.2 

6.9 

19°41.4 

-7.3 

59.1 

45 

05:21 

05:56 

06:26 

17:02 

17:32 

18:07 

14 

33°52.9 

-11°04.2 

105°00.2 

6.9 

19° 34.0 

-7.5 

59.1 

40 

05:19 

05:51 

06:19 

17:10 

17:37 

18:09 

15 

48°53.0 

-11°05.1 

119°26.1 

7.0 

19°26.5 

-7.6 

59.1 

35 

05:17 

05:47 

06:12 

17:16 

17:42 

18:11 

16 

63°53.1 

-11°06.0 

133°52.1 

7.0 

19° 18.9 

-7.7 

59.2 

30 

05:15 

05:43 

06:07 

17:21 

17:46 

18:14 

17 

78°53.2 

-11°06.9 

148° 18.1 

7.0 

19° 11.1 

-7.8 

59.2 

20 

05:09 

05:35 

05:57 

17:31 

17:53 

18:19 

18 

93°53.3 

-11°07.7 

162°44.1 

7.0 

19°03.2 

-8.0 

59.2 

10 

05:03 

05:28 

05:49 

17:40 

18:01 

18:26 

19 

108°53.3 

-11°08.6 

177° 10.2 

7.1 

18°55.1 

-8.1 

59.3 

0 

04:55 

05:20 

05:41 

17:48 

18:09 

18:33 

20 

123°53.4 

-11°09.5 

191°36.3 

7.1 

18°47.0 

-8.2 

59.3 

-10 

04:46 

05:11 

05:33 

17:56 

18:17 

18:43 

21 

138°53.5 

-11° 10.4 

206° 02.4 

7.1 

18°38.7 

-8.3 

59.3 

-20 

04:35 

05:01 

05:24 

18:05 

18:28 

18:54 

22 

153°53.6 

-11°11.3 

220°28.5 

7.1 

18°30.3 

-8.5 

59.3 

-30 

04:20 

04:49 

05:14 

18:15 

18:40 

19:09 

23 

168°53.7 

-11°12.1 

234° 54.6 

7.2 

18°21.7 

-8.6 

59.4 

-35 

04:10 

04:42 

05:08 

18:21 

18:48 

19:19 


SD. —16.1 

d—-0.9 

S.D. —16.0 

-40 

03:59 

04:33 

05:01 

18:28 

18:56 

19:31 


-45 

03:45 

04:22 

04:53 

18:36 

19:07 

19:45 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

03:26 

04:09 

04:44 

18:46 

19:21 

20:04 











nA-nR 

HA-OQ 


1 0-07 

on-i r 

0 

183°53.8 

-11°13.0 

249° 20.8 

7.2 

18° 13.1 

-8.7 

59.4 

-0^ 

Uj. 1 / 


u^t.oy 

lO.DU 

±y . a ( 

AvJ. lj 

1 

198°53.9 

-11°13.9 

263°47.0 

7.2 

18°04.3 

-8.8 

59.4 

-54 

03:07 

03:56 

04:35 

18:55 

19:34 

20:24 

2 

213°54.0 

-11° 14.8 

278° 13.2 

7.2 

17°55.4 

-9.0 

59.4 

-56 

02:55 

03:48 

04:29 

19:01 

19:42 

20:36 

3 

228°54.1 

-11°15.7 

292°39.5 

7.3 

17°46.4 

-9.1 

59.5 

-58 

02:41 

03:39 

04:23 

19:07 

19:52 

20:51 

4 

243° 54.2 

-11°16.5 

307° 05.8 

7.3 

17°37.3 

-9.2 

59.5 

-60 

02:24 

03:29 

04:16 

19:14 

20:02 

21:08 

5 

258°54.3 

-11° 17.4 

321°32.1 

7.3 

17°28.0 

-9.3 

59.5 








6 

273° 54.4 

-11°18.3 

335°58.4 

7.4 

17° 18.6 

-9.4 

59.5 



Moonrise 



Moonset 


7 

288° 54.4 

-11°19.2 

350° 24.8 

7.4 

17°09.1 

-9.6 

59.6 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

303°54.5 

-11°20.1 

4°51.2 

7.4 

16°59.5 

-9.7 

59.6 

72 

— 

22:48 

— 

— 

17:49 

17:13 

9 

318°54.6 

-11°20.9 

19° 17.6 

7.4 

16°49.8 

-9.8 

59.6 

70 

20:47 

23:19 


17:50 

17:15 

16:57 

10 

333° 54.7 

-11°21.8 

33° 44.1 

7.5 

16°40.0 

-9.9 

59.6 

68 

21:35 

23:42 

— 

17:01 

16:51 

16:44 

11 

348° 54.8 

-11°22.7 

48°10.6 

7.5 

16°30.0 

-10.0 

59.7 

66 

22:06 

23:60 

— 

16:30 

16:32 

16:33 

12 

3°54.9 

-11°23.6 

62°37.1 

7.5 

16° 19.9 

-10.1 

59.7 

64 

22:29 


00:14 

16:06 

16:17 

16:23 

13 

18°55.0 

-11°24.4 

77° 03.6 

7.6 

16°09.8 

-10.2 

59.7 

62 

22:47 


00:26 

15:48 

16:04 

16:15 

14 

33°55.1 

-11°25.3 

91°30.2 

7.6 

15°59.5 

-10.3 

59.7 

60 

23:02 


00:36 

15:32 

15:53 

16:08 

15 

48°55.1 

-11°26.2 

105°56.8 

7.6 

15°49.1 

-10.4 

59.8 

58 

23:14 


00:45 

15:19 

15:43 

16:02 

16 

63°55.2 

-11°27.1 

120°23.5 

7.7 

15°38.6 

-10.5 

59.8 

56 

23:25 


00:52 

15:07 

15:35 

15:57 

17 

78°55.3 

-11°27.9 

134° 50.1 

7.7 

15°28.0 

-10.7 

59.8 

54 

23:35 


00:59 

14:57 

15:27 

15:52 

18 

93°55.4 

-11°28.8 

149° 16.8 

7.7 

15° 17.3 

-10.8 

59.8 

52 

23:43 


01:05 

14:48 

15:21 

15:47 

19 

108°55.5 

-11°29.7 

163°43.6 

7.7 

15°06.5 

-10.9 

59.9 

50 

23:51 

— 

01:11 

14:40 

15:14 

15:43 

20 

123°55.6 

-11°30.6 

178° 10.3 

7.8 

14°55.6 

-11.0 

59.9 

45 

— 

00:07 

01:23 

14:23 

15:01 

15:34 

21 

138°55.7 

-11°31.4 

192°37.1 

7.8 

14°44.6 

-11.1 

59.9 

40 

— 

00:20 

01:33 

14:09 

14:50 

15:27 

22 

153°55.7 

-11°32.3 

207° 04.0 

7.8 

14°33.5 

-11.2 

59.9 

35 

— 

00:32 

01:41 

13:57 

14:41 

15:21 

23 

168°55.8 

-11°33.2 

221°30.8 

7.9 

14°22.2 

-11.3 

60.0 

30 

— 

00:41 

01:48 

13:46 

14:32 

15:15 


SD. —16.1 

Q_ 

II 

o 

io 

S.D. — 16.2 

20 


00:58 

02:01 

13:28 

14:18 

15:05 


10 

00:14 

01:13 

02:12 

13:12 

14:05 

14:56 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

00:30 

01:27 

02:22 

12:57 

13:53 

14:48 









-10 

00:46 

01:40 

02:32 

12:42 

13:41 

14:40 

0 

183°55.9 

-ll u 34.1 

235 u 57.7 

7.9 

14° 10.9 

-11.4 

60.0 

-20 

01:03 

01:55 

02:43 

12:26 

13:28 

14:31 

1 

198°56.0 

-11°34.9 

250°24.6 

7.9 

13°59.5 

-11.5 

60.0 








2 

213°56.1 

-11°35.8 

264°51.6 

8.0 

13°48.0 

-11.6 

60.0 

-30 

01:23 

02:11 

02:56 

12:07 

13:13 

14:20 

3 

228°56.2 

-11°36.7 

279° 18.6 

8.0 

13°36.4 

-11.6 

60.0 

-35 

01:35 

02:21 

03:03 

11:56 

13:04 

14:14 









-40 

01:48 

02:32 

03:11 

11:43 

12:54 

14:07 

4 

243° 56.2 

-11°37.6 

293°45.6 

8.0 

13°24.7 

-11.7 

60.1 

-45 

02:04 

02:45 

03:20 

11:29 

12:43 

13:59 

5 

258°56.3 

-11°38.4 

308° 12.6 

8.1 

13°12.9 

-11.8 

60.1 

-50 

02:23 

03:00 

03:32 

11:10 

12:28 

13:50 

6 

273° 56.4 

-11°39.3 

322°39.7 

8.1 

13°01.1 

-11.9 

60.1 








7 

288°56.5 

-11°40.2 

337° 06.8 

8.1 

12°49.1 

-12.0 

60.1 

-52 

02:32 

03:08 

03:37 

11:01 

12:21 

13:45 

8 

303°56.6 

-11°41.0 

351°33.9 

8.1 

12°37.1 

-12.1 

60.1 

-54 

02:42 

03:16 

03:42 

10:52 

12:14 

13:40 

9 

318°56.7 

-11°41.9 

6°01.1 

8.2 

12°24.9 

-12.2 

60.2 

-56 

-58 

02:53 

03:06 

03:25 

03:35 

03:49 

03:56 

10:41 

10:28 

12:06 

11:56 

13:35 

13:28 

10 

333°56.7 

-11°42.8 

20°28.3 

8.2 

12°12.7 

-12.3 

60.2 








11 

348°56.8 

-11°43.6 

34° 55.5 

8.2 

12°00.4 

-12.3 

60.2 

-60 

03:22 

03:46 

04:04 

10:13 

11:45 

13:21 

12 

3°56.9 

-11°44.5 

49°22.8 

8.3 

11°48.0 

-12.4 

60.2 








13 

18°57.0 

-11°45.4 

63°50.1 

8.3 

11°35.5 

-12.5 

60.2 



Sun 



Moon 


14 

33°57.1 

-11°46.3 

78° 17.4 

8.3 

11°23.0 

-12.6 

60.3 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

48°57.1 

-11°47.1 

92°44.7 

8.4 

11° 10.4 

-12.7 

60.3 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

63°57.2 

-11°48.0 

107° 12.1 

8.4 

10°57.7 

-12.7 

60.3 

22 

15:26 

15:31 

11:44 

06:43 

19:11 

24(39%) 

17 

78°57.3 

-11°48.9 

121°39.5 

8.4 

10°44.9 

-12.8 

60.3 

23 

15:35 

15:39 

11:44 

07:39 

20:07 

25(28%) 

18 

93°57.4 

-11°49.7 

136°06.9 

8.4 

10°32.0 

-12.9 

60.3 

24 

15:44 

15:48 

11:44 

08:35 

21:02 

26(19%) 

19 

108°57.5 

-11°50.6 

150°34.3 

8.5 

10°19.1 

-13.0 

60.3 








20 

123°57.5 

-11°51.5 

165°01.8 

8.5 

10°06.1 

-13.0 

60.4 








21 

138°57.6 

-11°52.3 

179° 29.3 

8.5 

9°53.0 

-13.1 

60.4 








22 

153°57.7 

-11°53.2 

193°56.8 

8.5 

9°39.9 

-13.2 

60.4 








23 

168°57.8 

-11°54.1 

208° 24.4 

8.6 

9°26.7 

-13.2 

60.4 









SD.—16.1 

d—-0.9 

S.D.—16.4 
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October 25, 26 ,27 (Fri., Sat., Sun.) 



Aries 

Venus 

Mars 

Jupiter 

Satu 

rn 


Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

33°05.6 

165°17.4 

-17°48.0 

200°22.4 

-4°30.7 

131°44.4 

-22°59.4 

106°50.2 

-22°27.1 

Alpheratz 

357°38.7 

29°12.1 

1 

48°08.1 

180°16.8 

-17°48.9 

215°23.4 

-4°31.3 

146°46.4 

-22°59.4 

121°52.5 

-22°27.1 

Ankaa 

353°11.0 

-42° 12.0 

2 

63° 10.5 

195°16.1 

-17°49.8 

230°24.4 

-4°32.0 

161°48.4 

-22°59.5 

136°54.8 

-22°27.1 

Schedar 

349°35.1 

56°38.8 

3 

78° 13.0 

210° 15.5 

-17°50.8 

245°25.3 

-4°32.6 

176°50.4 

-22°59.5 

151°57.2 

-22°27.1 

Diphda 

348°51.1 

-17°52.7 

4 

93° 15.4 

225° 14.8 

-17°51.7 

260°26.3 

-4°33.2 

191°52.3 

-22°59.5 

166°59.5 

-22°27.1 

Achernar 

335°22.9 

-57°08.3 

5 

108° 17.9 

240° 14.1 

-17°52.6 

275°27.3 

-4°33.9 

206°54.3 

-22°59.5 

182°01.8 

-22°27.0 

Hamal 

327°55.5 

23°33.3 

6 

123°20.4 

255°13.5 

-17°53.6 

290°28.2 

-4°34.5 

221°56.3 

-22°59.6 

197°04.1 

-22°27.0 

Polaris 

315°25.9 

89°20.7 

7 

138°22.8 

270° 12.8 

-17°54.5 

305°29.2 

-4°35.2 

236°58.2 

-22°59.6 

212°06.4 

-22°27.0 

Akamar 

315°14.6 

-40° 13.6 

8 

153°25.3 

285°12.2 

-17°55.4 

320°30.2 

-4°35.8 

252°00.2 

-22°59.6 

227°08.7 

-22°27.0 

Menkar 

314°10.2 

4°10.0 

9 

168°27.8 

300° 11.5 

-17°56.4 

335°31.1 

-4°36.5 

267°02.2 

-22°59.7 

242° 11.0 

-22°27.0 

Mirfak 

308°33.7 

49°55.7 

10 

183°30.2 

315°10.9 

-17°57.3 

350°32.1 

-4°37.1 

282°04.1 

-22°59.7 

257° 13.3 

-22°27.0 

Aldebaran 

290°44.1 

16°32.9 

11 

198°32.7 

330° 10.2 

-17°58.2 

5°33.1 

-4° 37.7 

297°06.1 

-22°59.7 

272° 15.6 

-22°27.0 

Rigel 

281°07.6 

-8° 10.7 

12 

213°35.2 

345°09.6 

-17°59.1 

20°34.0 

-4°38.4 

312°08.1 

-22°59.8 

287° 17.9 

-22°27.0 

Capella 

280°27.7 

46°00.9 

13 

228°37.6 

0°08.9 

-18°00.0 

35°35.0 

-4°39.0 

327°10.1 

-22°59.8 

302°20.2 

-22°26.9 

Bellatrix 

278°27.1 

6°22.0 

14 

243°40.1 

15°08.2 

-18°01.0 

50°36.0 

-4°39.7 

342° 12.0 

-22°59.8 

317°22.5 

-22°26.9 

Elnath 

278°06.9 

28°37.3 

15 

258°42.6 

30°07.6 

-18°01.9 

65°36.9 

-4°40.3 

357° 14.0 

-22°59.9 

332°24.8 

-22°26.9 

Alnilam 

275°41.8 

-1° 11.4 

16 

273°45.0 

45°06.9 

-18°02.8 

80°37.9 

-4°40.9 

12°16.0 

-22°59.9 

347° 27.1 

-22°26.9 

Betelgeuse 

270°56.4 

7°24.6 

17 

288°47.5 

60°06.3 

-18°03.7 

95°38.9 

-4°41.6 

27° 17.9 

-22°59.9 

2°29.4 

-22°26.9 

Canopus 

263°54.0 

-52°42.2 

18 

303°49.9 

75°05.6 

-18°04.7 

110°39.8 

-4°42.2 

42°19.9 

-22°60.0 

17°31.8 

-22°26.9 

Sirius 

258°29.7 

-16°44.3 

19 

318°52.4 

90° 04.9 

-18°05.6 

125°40.8 

-4°42.9 

57°21.9 

-22°60.0 

32° 34.1 

-22°26.9 

Adara 

255°09.0 

-28°59.8 

20 

333°54.9 

105°04.3 

-18°06.5 

140°41.8 

-4°43.5 

72°23.8 

-23°00.0 

47°36.4 

-22°26.8 

Procyon 

244° 55.1 

5°10.6 

21 

348°57.3 

120°03.6 

-18°07.4 

155°42.7 

-4°44.2 

87°25.8 

-23°00.1 

62°38.7 

-22°26.8 

Pollux 

243°22.3 

27°58.6 

22 

3°59.8 

135°03.0 

-18°08.3 

170°43.7 

-4°44.8 

102°27.8 

-23°00.1 

77°41.0 

-22°26.8 

Avior 

234° 16.3 

-59°34.0 

23 

19°02.3 

150°02.3 

-18°09.2 

185°44.7 

-4°45.4 

117°29.7 

-23°00.1 

92°43.3 

-22°26.8 

Suhail 

222°49.4 

-43°30.4 

Mer. 

pass.:21:44 

v-0.7 d-0.9 

' m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 

m-1.8 

v2.3 dO.O m0.6 

Miaplacidus 

221°39.1 

-69°47.5 


Alphard 

217°51.9 

-8°44.5 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











n i iKKo 

1 QP°P 

°oo c 

0 

34 u 04.7 

165 u 01.6 

-18 u 10.2 

200“45.6 

-4“ 46.1 

132 u 31.7 

-23°00.2 

107 u 45.6 

-22 u 26.8 

uuDne 

±yo ‘to.o 

ionOon a 

Ol jo.O 

1 A O A "7 A 

1 

49°07.2 

180°01.0 

-18°11.1 

215°46.6 

-4° 46.7 

147°33.7 

-23°00.2 

122°47.9 

-22°26.8 

Denebola 

182 29.4 

14 2/.9 

2 

64°09.7 

195°00.3 

-18°12.0 

230°47.6 

-4° 47.4 

162°35.6 

-23°00.2 

137°50.2 

-22°26.8 

Gienah 

175°48.1 

i "70 One n 

-17°38.8 

coOin a 

3 

79°12.1 

209°59.6 

-18°12.9 

245°48.5 

-4° 48.0 

177°37.6 

-23°00.3 

152°52.5 

-22°26.8 

Acrux 

1/3 05.2 

-63 12.2 

4 

94° 14.6 

224°59.0 

-18°13.8 

260°49.5 

-4° 48.6 

192°39.6 

-23°00.3 

167°54.8 

-22°26.7 

Gacrux 

171°56.6 

-57° 13.1 

5 

109° 17.0 

239°58.3 

-18° 14.7 

275°50.5 

-4° 49.3 

207°41.5 

-23°00.3 

182°57.1 

-22°26.7 

Alioth 

166° 17.4 

55°51.2 

6 

124° 19.5 

254°57.6 

-18°15.6 

290°51.4 

-4° 49.9 

222°43.5 

-23°00.4 

197°59.4 

-22°26.7 

Spica 

158°27.0 

1 rnOrrn 

-11°15.6 

/inOin a 

7 

139°22.0 

269°57.0 

-18°16.5 

305°52.4 

-4°50.6 

237°45.5 

-23°00.4 

213°01.7 

-22°26.7 

Alcaid 

152 55.9 

49 13.0 

8 

154°24.4 

284°56.3 

-18° 17.4 

320°53.4 

-4°51.2 

252°47.4 

-23°00.4 

228°04.0 

-22°26.7 

Hadar 

148°42.4 

i a o Ono n 

-60°27.9 

nr O A“7 O 

9 

169°26.9 

299°55.6 

-18°18.3 

335°54.3 

-4°51.8 

267°49.4 

-23°00.4 

243°06.3 

-22°26.7 

Menkent 

148 02.9 

i / rOrn n 

-36 27.8 

i no ac o 

10 

184°29.4 

314°55.0 

-18°19.3 

350°55.3 

-4°52.5 

282°51.4 

-23°00.5 

258°08.6 

-22°26.7 

Arcturus 

145 52.0 

19 05.3 

11 

199°31.8 

329°54.3 

-18°20.2 

5°56.3 

-4°53.1 

297°53.3 

-23°00.5 

273° 10.9 

-22°26.7 

Rigil Kent. 

139°46.5 

-60° 54.8 

12 

214°34.3 

344°53.6 

-18°21.1 

20°57.2 

-4°53.8 

312°55.3 

-23°00.5 

288° 13.2 

-22°26.6 

Zubenelg. 

137°01.0 

-16°07.2 

13 

229°36.8 

359°53.0 

-18°22.0 

35°58.2 

-4°54.4 

327°57.3 

-23°00.6 

303° 15.5 

-22°26.6 

Kochab 

137°21.2 

i ncO r\~7 ~7 

74° 04.6 

AC O a A A 

14 

244°39.2 

14°52.3 

-18°22.9 

50°59.2 

-4°55.0 

342°59.2 

-23°00.6 

318°17.8 

-22°26.6 

Alphecca 

126 0 /./ 
i i no ni n 

26 39.2 

acOao a 

15 

259°41.7 

29°51.6 

-18°23.8 

66°00.1 

-4°55.7 

358°01.2 

-23°00.6 

333°20.1 

-22°26.6 

Antares 

112 21.2 

-26 28.4 

16 

274°44.2 

44°50.9 

-18°24.7 

81°01.1 

-4°56.3 

13°03.2 

-23°00.7 

348°22.4 

-22°26.6 

Atria 

107°19.6 

i nno r\- 7 o 

-69°03.8 

1 C O A A O 

17 

289°46.6 

59°50.3 

-18°25.6 

96°02.0 

-4°57.0 

28°05.1 

-23°00.7 

3°24.7 

-22°26.6 

Sa bi k 

102 0/.8 

-15 44.8 

A “7 o A“7 A 

18 

304°49.1 

74°49.6 

-18°26.5 

111°03.0 

-4°57.6 

43°07.1 

-23°00.7 

18°27.0 

-22°26.6 

Shaula 

96° 16.3 

r\ r~ O r\r\ —j 

-37 07.0 

1 A OOA A 

19 

319°51.5 

89°48.9 

-18°27.4 

126°04.0 

-4°58.2 

58°09.1 

-23°00.8 

33°29.3 

-22°26.6 

Rasalhague 

96 02.7 

nno a a a 

12 33.0 

20 

334°54.0 

104°48.3 

-18°28.3 

141°04.9 

-4°58.9 

73°11.0 

-23°00.8 

48°31.6 

-22°26.5 

Eta min 

90 44.4 

51°29.5 

21 

349°56.5 

119°47.6 

-18°29.2 

156°05.9 

-4°59.5 

88° 13.0 

-23°00.8 

63°33.9 

-22°26.5 

Kaus Aust. 

83°38.2 

ono9C A 

-34°22.4 

OOO AO A 

22 

4°58.9 

134°46.9 

-18°30.1 

171°06.9 

-5°00.2 

103° 14.9 

-23°00.9 

78°36.2 

-22°26.5 

Vega 

80 36.2 

38 48.4 

23 

20°01.4 

149°46.2 

-18°31.0 

186°07.8 

-5°00.8 

118°16.9 

-23°00.9 

93°38.5 

-22°26.5 

Nunki 

Altair 

75°53.1 

62°04.1 

-26° 16.3 
8°55.4 

Mer. 

pass.:21:40 

v-0.7 d-0.9 

' m-3.8 

vl.O d-0.6 ml.8 | 

v2.0 d-0.0 

m-1.8 
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Peacock 

53°12.4 

-56°40.4 





















Deneb 

49°28.5 

45°21.4 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°58.1 

0 

35°03.9 

164“ 45.6 

-18°31.9 

201 u 08.8 

-5“01.5 

133° 18.9 

-23 u 00.9 

108°40.8 

-22 u 26.5 

Alnair 

27°38.1 

-46°52.1 

1 

50°06.3 

179°44.9 

-18°32.7 

216°09.8 

-5°02.1 

148°20.8 

-23°01.0 

123°43.1 

-22°26.5 

Fomalhaut 

15°19.0 

-29°31.1 

2 

65°08.8 

194° 44.2 

-18°33.6 

231°10.7 

-5°02.7 

163°22.8 

-23°01.0 

138°45.5 

-22°26.5 

Scheat 

13°49.0 

28°11.5 

3 

80° 11.3 

209°43.5 

-18°34.5 

246°11.7 

-5°03.4 

178°24.8 

-23°01.0 

153°47.8 

-22°26.4 

Markab 

13°33.8 

15°18.8 

4 

95°13.7 

224° 42.8 

-18°35.4 

261°12.7 

-5°04.0 

193°26.7 

-23°01.0 

168°50.1 

-22°26.4 

2019/10/ 

SHA 

Mer.pass 

5 

110°16.2 

239°42.2 

-18°36.3 

276° 13.6 

-5°04.6 

208°28.7 

-23°01.1 

183°52.4 

-22°26.4 


132°11.8 

12:59 

6 

125°18.6 

254°41.5 

-18°37.2 

291°14.6 

-5°05.3 

223°30.7 

-23°01.1 

198°54.7 

-22°26.4 

Mars 

167° 16.8 

10:38 

7 

140°21.1 

269°40.8 

-18°38.1 

306° 15.5 

-5°05.9 

238°32.6 

-23°01.1 

213°57.0 

-22°26.4 

J u piter 

98°38.8 

15:11 

8 

155°23.6 

284° 40.1 

-18°39.0 

321°16.5 

-5°06.6 

253°34.6 

-23°01.2 

228°59.3 

-22°26.4 

Saturn 

73 °44 6 

16:50 

9 

170°26.0 

299°39.4 

-18°39.9 

336° 17.5 

-5°07.2 

268°36.5 

-23°01.2 

244°01.5 

-22°26.4 




10 

185°28.5 

314°38.8 

-18°40.7 

351°18.4 

-5°07.8 

283°38.5 

-23°01.2 

259°03.8 

-22°26.4 

2019/10/ 

SHA 

Mer.pass 

11 

200°31.0 

329°38.1 

-18°41.6 

6°19.4 

-5°08.5 

298°40.5 

-23°01.3 

274° 06.1 

-22°26.3 

Venus 

130°56.9 

13:00 

12 

215°33.4 

344° 37.4 

-18°42.5 

21°20.4 

-5°09.1 

313°42.4 

-23°01.3 

289°08.4 

-22°26.3 

Mars 

166°40.9 

10:36 

13 

230°35.9 

359°36.7 

-18°43.4 

36°21.3 

-5°09.8 

328°44.4 

-23°01.3 

304° 10.7 

-22°26.3 

Jupiter 

98° 27.0 

15:08 

14 

245°38.4 

14°36.0 

-18°44.3 

51°22.3 

-5° 10.4 

343°46.3 

-23°01.4 

319°13.0 

-22°26.3 

Saturn 

73°40.9 

16:46 

15 

260°40.8 

29°35.3 

-18°45.2 

66°23.3 

-5° 11.0 

358°48.3 

-23°01.4 

334° 15.3 

-22°26.3 

2019/10/ 

SHA 

Mer.pass 

16 

275°43.3 

44° 34.7 

-18°46.0 

81°24.2 

-5° 11.7 

13°50.3 

-23°01.4 

349° 17.6 

-22°26.3 

Venus 

129°41.7 

13:02 

17 

290°45.8 

59°34.0 

-18°46.9 

96°25.2 

-5°12.3 

28°52.2 

-23°01.5 

4°19.9 

-22°26.3 

Mars 

166°04.9 

10:35 

18 

305°48.2 

74° 33.3 

-18°47.8 

111°26.1 

-5°13.0 

43°54.2 

-23°01.5 

19°22.2 

-22°26.2 

Jupiter 

98°15.0 

15:05 

19 

320°50.7 

89°32.6 

-18°48.7 

126°27.1 

-5° 13.6 

58°56.1 

-23°01.5 

34°24.5 

-22°26.2 

Saturn 

73° 37.0 

16:43 

20 

335°53.1 

104°31.9 

-18°49.6 

141°28.1 

-5° 14.2 

73°58.1 

-23°01.5 

49°26.8 

-22°26.2 

! Horizontal oaralax 


21 

350°55.6 

119°31.2 

-18°50.4 

156°29.0 

-5° 14.9 

89°00.1 

-23°01.6 

64°29.1 

-22°26.2 


r 

Venus; 

0.1 

22 

5°58.1 

134° 30.5 

-18°51.3 

171°30.0 

-5° 15.5 

104°02.0 

-23°01.6 

79°31.4 

-22°26.2 


Mars: 

0.1 

23 

21°00.5 

149°29.8 

-18°52.2 

186°31.0 

-5° 16.2 

119°04.0 

-23°01.6 

94°33.7 

-22°26.2 
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vl.O d-0.6 ml.8 

v2.0 d-0.0 

m-1.8 

v2.3 dO.O m0.6 





200 



2019 October 25 to Oct. 27 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

183°57.8 

-11°54.9 

222 u 52.0 

8.6 

9°13.4 

-13.3 

60.4 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

198° 57.9 

-11°55.8 

237° 19.6 

8.6 

9°00.1 

-13.4 

60.4 

72 

05:41 

07:01 

08:19 

15:07 

16:26 

17:45 

2 

213°58.0 

-11°56.7 

251°47.2 

8.6 

8°46.7 

-13.4 

60.5 

70 

05:39 

06:51 

08:00 

15:26 

16:35 

17:47 

3 

228°58.1 

-11°57.5 

266° 14.9 

8.7 

8°33.3 

-13.5 

60.5 

68 

05:38 

06:43 

07:45 

15:42 

16:43 

17:48 

4 

243° 58.1 

-11°58.4 

280°42.5 

8.7 

8° 19.8 

-13.5 

60.5 

66 

05:37 

06:37 

07:32 

15:54 

16:50 

17:50 

5 

258° 58.2 

-11°59.2 

295° 10.2 

8.7 

8°06.2 

-13.6 

60.5 

64 

05:36 

06:31 

07:22 

16:05 

16:55 

17:51 

6 

273°58.3 

-12°00.1 

309°37.9 

8.7 

7°52.6 

-13.7 

60.5 

62 

05:34 

06:26 

07:13 

16:13 

17:00 

17:52 

7 

288° 58.4 

-12°01.0 

324° 05.7 

8.7 

7°38.9 

-13.7 

60.5 

60 

05:33 

06:22 

07:06 

16:21 

17:05 

17:53 

8 

303°58.4 

-12°01.8 

338° 33.4 

8.8 

7°25.2 

-13.8 

60.5 

58 

05:32 

06:18 

06:59 

16:28 

17:09 

17:55 

9 

318° 58.5 

-12°02.7 

353°01.2 

8.8 

7°11.4 

-13.8 

60.5 

56 

05:31 

06:15 

06:53 

16:34 

17:12 

17:56 

10 

333°58.6 

-12°03.6 

7° 29.0 

8.8 

6°57.5 

-13.9 

60.5 

54 

05:30 

06:11 

06:48 

16:39 

17:16 

17:57 

11 

348° 58.7 

-12°04.4 

21°56.8 

8.8 

6°43.7 

-13.9 

60.6 

52 

05:29 

06:08 

06:43 

16:44 

17:19 

17:58 

12 

3°58.7 

-12°05.3 

36° 24.7 

8.8 

6°29.7 

-14.0 

60.6 

50 

05:28 

06:06 

06:39 

16:48 

17:21 

17:59 

13 

18°58.8 

-12°06.1 

50°52.5 

8.9 

6°15.8 

-14.0 

60.6 

45 

05:25 

05:60 

06:30 

16:58 

17:28 

18:02 

14 

33°58.9 

-12°07.0 

65°20.4 

8.9 

6°01.7 

-14.0 

60.6 

40 

05:22 

05:54 

06:22 

17:06 

17:33 

18:05 

15 

48° 58.9 

-12°07.9 

79° 48.3 

8.9 

5°47.7 

-14.1 

60.6 

35 

05:20 

05:49 

06:15 

17:12 

17:38 

18:08 

16 

63°59.0 

-12°08.7 

94° 16.2 

8.9 

5°33.6 

-14.1 

60.6 

30 

05:17 

05:45 

06:09 

17:18 

17:43 

18:11 

17 

78°59.1 

-12°09.6 

108° 44.1 

8.9 

5°19.4 

-14.2 

60.6 

20 

05:10 

05:36 

05:59 

17:29 

17:52 

18:17 

18 

93°59.2 

-12°10.5 

123°12.1 

8.9 

5°05.3 

-14.2 

60.6 

10 

05:03 

05:28 

05:49 

17:38 

17:60 

18:25 

19 

108° 59.2 

-12°11.3 

137°40.0 

9.0 

4°51.1 

-14.2 

60.6 

0 

04:55 

05:19 

05:41 

17:47 

18:09 

18:33 

20 

123°59.3 

-12° 12.2 

152°08.0 

9.0 

4°36.8 

-14.3 

60.6 

-10 

04:45 

05:10 

05:32 

17:56 

18:18 

18:43 

21 

138°59.4 

-12°13.0 

166°36.0 

9.0 

4°22.5 

-14.3 

60.6 

-20 

04:33 

04:59 

05:22 

18:06 

18:29 

18:56 

22 

153°59.4 

-12° 13.9 

181°04.0 

9.0 

4°08.2 

-14.3 

60.6 

-30 

04:17 

04:46 

05:11 

18:17 

18:42 

19:12 

23 

168°59.5 

-12°14.7 

195°32.0 

9.0 

3°53.9 

-14.3 

60.7 

-35 

04:07 

04:38 

05:05 

18:24 

18:50 

19:22 


SD. —16.1 

d—-0.9 

S.D. —16.5 

-40 

03:54 

04:29 

04:57 

18:31 

19:00 

19:35 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

03:39 

03:19 

03:09 

02:58 

02:45 

02:30 

02:10 

04:17 

04:03 

03:56 

03:49 

03:40 

03:30 

03:19 

04:49 

04:38 

04:33 

04:28 

04:22 

04:15 

04:08 

18:40 

18:51 

18:56 

19:01 

19:07 

19:14 

19:22 

19:12 

19:26 

19:33 

19:41 

19:50 

19:60 

20:11 

19:50 

20:10 

20:20 

20:32 

20:45 

21:01 

21:21 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

183°59.6 
198° 59.6 
213°59.7 
228° 59.8 
243° 59.9 

-12° 15.6 
-12° 16.5 
-12° 17.3 
-12°18.2 
-12° 19.0 

210°00.0 
224° 28.0 
238°56.1 
253° 24.1 
267° 52.2 

9.0 

9.0 

9.0 

9.1 

9.1 

3°39.5 

3°25.1 

3°10.7 

2°56.3 

2°41.8 

-14.4 

-14.4 

-14.4 

-14.4 

-14.5 

60.7 

60.7 

60.7 

60.7 

60.7 









5 

258°59.9 

-12°19.9 

282°20.2 

9.1 

2°27.4 

-14.5 

60.7 








6 

273°60.0 

-12°20.7 

296°48.3 

9.1 

2°12.9 

-14.5 

60.7 



Moonrise 



Moonset 


7 

289°00.1 

-12°21.6 

311° 16.4 

9.1 

1°58.4 

-14.5 

60.7 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

304°00.1 

-12°22.5 

325°44.5 

9.1 

1°43.9 

-14.5 

60.7 

72 

01:18 

03:35 

05:50 

16:50 

16:29 

16:08 

9 

319°00.2 

-12°23.3 

340° 12.6 

9.1 

1°29.3 

-14.5 

60.7 

70 

01:32 

03:39 

05:44 

16:43 

16:30 

16:16 

10 

334° 00.3 

-12°24.2 

354° 40.7 

9.1 

1°14.8 

-14.5 

60.7 

68 

01:44 

03:42 

05:40 

16:37 

16:30 

16:23 

11 

349° 00.3 

-12°25.0 

9°08.8 

9.1 

1°00.2 

-14.6 

60.7 

66 

01:53 

03:45 

05:36 

16:32 

16:30 

16:29 

12 

4°00.4 

-12°25.9 

23°36.9 

9.1 

0°45.7 

-14.6 

60.7 

64 

02:01 

03:47 

05:33 

16:27 

16:31 

16:34 

13 

19°00.4 

-12°26.7 

38°05.0 

9.1 

0°31.1 

-14.6 

60.7 

62 

02:07 

03:49 

05:30 

16:24 

16:31 

16:39 

14 

34°00.5 

-12°27.6 

52°33.1 

9.1 

0° 16.5 

-14.6 

60.7 

60 

02:13 

03:51 

05:28 

16:21 

16:31 

16:42 

15 

49°00.6 

-12°28.4 

67°01.2 

9.1 

0°02.0 

-14.6 

60.7 

58 

02:18 

03:52 

05:26 

16:18 

16:32 

16:46 

16 

64°00.6 

-12°29.3 

81°29.3 

9.1 

-0°12.6 

-14.6 

60.7 

56 

02:22 

03:53 

05:24 

16:15 

16:32 

16:49 

17 

79°00.7 

-12°30.1 

95° 57.4 

9.1 

-0°27.2 

-14.6 

60.7 

54 

02:26 

03:54 

05:23 

16:13 

16:32 

16:52 

18 

94°00.8 

-12°31.0 

110°25.6 

9.1 

-0°41.7 

-14.6 

60.7 

52 

02:30 

03:56 

05:21 

16:11 

16:32 

16:54 

19 

109°00.8 

-12°31.8 

124° 53.7 

9.1 

-0°56.3 

-14.6 

60.7 

50 

02:33 

03:56 

05:20 

16:09 

16:33 

16:56 

20 

124°00.9 

-12°32.7 

139°21.8 

9.1 

-1°10.9 

-14.6 

60.7 

45 

02:40 

03:59 

05:17 

16:04 

16:33 

17:01 

21 

139°01.0 

-12°33.5 

153°49.9 

9.1 

-1°25.4 

-14.5 

60.7 

40 

02:46 

04:00 

05:15 

16:01 

16:33 

17:06 

22 

154°01.0 

-12°34.4 

168° 18.0 

9.1 

-1°39.9 

-14.5 

60.7 

35 

02:51 

04:02 

05:13 

15:58 

16:33 

17:09 

23 

169°01.1 

-12°35.3 

182°46.1 

9.1 

-1°54.5 

-14.5 

60.7 

30 

02:56 

04:03 

05:11 

15:55 

16:34 

17:12 


SD. —16.1 

d—-0.9 

S.D. —16.5 

20 

03:03 

04:06 

05:08 

15:50 

16:34 

17:18 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

03:10 

03:16 

03:23 

03:29 

03:37 

03:41 

03:46 

03:52 

03:58 

04:01 

04:05 

04:09 

04:13 

04:17 

04:08 

04:10 

04:11 

04:14 

04:16 

04:17 

04:19 

04:21 

04:23 

04:24 

04:25 

04:26 

04:27 

04:29 

05:05 

05:02 

05:00 

04:57 

04:55 

04:53 

04:51 

04:49 

04:46 

04:45 

04:44 

04:43 

04:41 

04:40 

15:46 

15:42 

15:37 

15:33 

15:28 

15:25 

15:21 

15:17 

15:13 

15:10 

15:08 

15:05 

15:02 

14:59 

16:34 

16:35 

16:35 

16:35 

16:35 

16:35 

16:36 

16:36 

16:36 

16:36 

16:36 

16:36 

16:36 

16:36 

17:23 

17:28 

17:32 

17:37 

17:43 

17:46 

17:50 

17:54 

17:59 

18:02 

18:04 

18:07 

18:10 

18:14 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

184°01.1 

199°01.2 

214°01.3 

229°01.3 

244°01.4 

259°01.4 

274°01.5 

289°01.6 

304°01.6 

319°01.7 

334°01.7 

349°01.8 

-12 u 36.1 

-12°37.0 

-12°37.8 

-12°38.6 

-12°39.5 

-12°40.3 

-12°41.2 

-12°42.0 

-12°42.9 

-12°43.7 

-12°44.6 

-12°45.4 

197 u 14.2 
211°42.3 
226° 10.4 
240° 38.5 
255°06.5 
269° 34.6 
284°02.7 
298° 30.7 
312°58.8 
327° 26.8 
341°54.8 
356°22.8 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.0 

9.0 

9.0 

9.0 

9.0 

-2°09.0 
-2°23.5 
-2°37.9 
-2°52.4 
-3°06.8 
-3°21.3 
-3°35.7 
-3°50.0 
-4° 04.4 
-4° 18.7 
-4°33.0 
-4° 47.2 

-14.5 

-14.5 

-14.5 

-14.5 

-14.4 

-14.4 

-14.4 

-14.4 

-14.3 

-14.3 

-14.3 

-14.2 

60.6 

60.6 

60.6 

60.6 

60.6 

60.6 

60.6 

60.6 

60.6 

60.6 

60.6 

60.5 








12 

4°01.9 

-12°46.3 

10°50.8 

9.0 

-5°01.5 

-14.2 

60.5 








13 

19°01.9 

-12°47.1 

25° 18.8 

9.0 

-5°15.6 

-14.2 

60.5 



Sun 



Moon 


14 

34° 02.0 

-12°48.0 

39°46.8 

9.0 

-5°29.8 

-14.1 

60.5 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

49°02.0 

-12°48.8 

54° 14.7 

9.0 

-5°43.9 

-14.1 

60.5 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

64° 02.1 

-12°49.7 

68°42.7 

8.9 

-5°58.0 

-14.1 

60.5 

25 

15:51 

15:55 

11:44 

09:28 

21:55 

27(10%) 

17 

79°02.1 

-12°50.5 

83° 10.6 

8.9 

-6°12.0 

-14.0 

60.5 

26 

15:58 

16:01 

11:43 

10:22 

22:48 

28(4%) 

18 

94°02.2 

-12°51.3 

97° 38.5 

8.9 

-6°26.0 

-14.0 

60.5 

27 

16:04 

16:07 

11:43 

11:15 

23:41 

29(1%) 

19 

109°02.2 

-12°52.2 

112°06.4 

8.9 

-6°39.9 

-13.9 

60.4 








20 

124°02.3 

-12°53.0 

126°34.3 

8.9 

-6°53.8 

-13.9 

60.4 








21 

139°02.4 

-12°53.9 

141°02.2 

8.9 

-7°07.7 

-13.8 

60.4 








22 

154°02.4 

-12°54.7 

155°30.1 

8.8 

-7°21.5 

-13.8 

60.4 








23 

169°02.5 

-12°55.6 

169° 57.9 

8.8 

-7°35.2 

-13.7 

60.4 









SD. —16.1 

d=-0.8 

S.D. —16.5 









201 



Saturn 


Stars 


October 28, 29 ,30 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

36°03.0 

164°29.2 

-18°53.1 

201°31.9 

-5°16.8 

134°05.9 

-23°01.7 

109°36.0 

-22°26.2 

Alpheratz 

357°38.7 

29°12.1 

1 

51°05.5 

179°28.5 

-18°53.9 

216°32.9 

-5°17.4 

149°07.9 

-23°01.7 

124°38.3 

-22°26.1 

Ankaa 

353°11.0 

-42° 12.1 

2 

66°07.9 

194°27.8 

-18°54.8 

231°33.8 

-5°18.1 

164°09.9 

-23°01.7 

139°40.6 

-22°26.1 

Schedar 

349°35.1 

56°38.8 

3 

81° 10.4 

209°27.1 

-18°55.7 

246°34.8 

-5°18.7 

179°11.8 

-23°01.8 

154°42.9 

-22°26.1 

Diphda 

348°51.1 

-17°52.8 

4 

96° 12.9 

224°26.4 

-18°56.5 

261°35.8 

-5°19.4 

194° 13.8 

-23°01.8 

169°45.2 

-22°26.1 

Achernar 

335°22.9 

-57°08.3 

5 

111° 15.3 

239°25.7 

-18°57.4 

276°36.7 

-5°20.0 

209° 15.7 

-23°01.8 

184° 47.5 

-22°26.1 

Hamal 

327°55.5 

23°33.3 

6 

126° 17.8 

254°25.0 

-18°58.3 

291°37.7 

-5°20.6 

224° 17.7 

-23°01.9 

199°49.8 

-22°26.1 

Polaris 

315°25.4 

89°20.7 

7 

141°20.3 

269°24.3 

-18°59.2 

306°38.7 

-5°21.3 

239° 19.7 

-23°01.9 

214°52.1 

-22°26.1 

Akamar 

315°14.6 

-40° 13.6 

8 

156°22.7 

284°23.6 

-19°00.0 

321°39.6 

-5°21.9 

254°21.6 

-23°01.9 

229°54.4 

-22°26.0 

Menkar 

314°10.2 

4°10.0 

9 

171°25.2 

299°22.9 

-19°00.9 

336°40.6 

-5°22.5 

269°23.6 

-23°01.9 

244° 56.7 

-22°26.0 

Mirfak 

308°33.7 

49°55.7 

10 

186°27.6 

314°22.2 

-19°01.8 

351°41.5 

-5°23.2 

284° 25.5 

-23°02.0 

259°59.0 

-22°26.0 

Aldebaran 

290°44.1 

16°32.9 

11 

201°30.1 

329°21.5 

-19°02.6 

6°42.5 

-5°23.8 

299°27.5 

-23°02.0 

275°01.3 

-22°26.0 

Rigel 

281°07.6 

-8° 10.7 

12 

216°32.6 

344°20.8 

-19°03.5 

21°43.5 

-5°24.5 

314°29.4 

-23°02.0 

290°03.6 

-22°26.0 

Capella 

280°27.7 

46°00.9 

13 

231°35.0 

359°20.1 

-19°04.3 

36°44.4 

-5°25.1 

329°31.4 

-23°02.1 

305°05.9 

-22°26.0 

Bellatrix 

278°27.1 

6°22.0 

14 

246° 37.5 

14°19.5 

-19°05.2 

51°45.4 

-5°25.7 

344 0 33.4 

-23°02.1 

320°08.2 

-22°26.0 

Elnath 

278°06.9 

28°37.3 

15 

261°40.0 

29°18.8 

-19°06.1 

66°46.3 

-5°26.4 

359°35.3 

-23° 02.1 

335° 10.5 

-22°26.0 

Alnilam 

275°41.7 

-1° 11.4 

16 

276°42.4 

44° 18.1 

-19°06.9 

81°47.3 

-5°27.0 

14°37.3 

-23°02.2 

350°12.8 

-22°25.9 

Betelgeuse 

270°56.4 

7°24.6 

17 

291°44.9 

59° 17.4 

-19°07.8 

96°48.3 

-5°27.6 

29°39.2 

-23°02.2 

5°15.1 

-22°25.9 

Canopus 

263°53.9 

-52°42.2 

18 

306°47.4 

74° 16.7 

-19°08.6 

111°49.2 

-5°28.3 

44°41.2 

-23°02.2 

20°17.3 

-22°25.9 

Sirius 

258°29.7 

-16°44.3 

19 

321°49.8 

89° 16.0 

-19°09.5 

126°50.2 

-5°28.9 

59°43.1 

-23°02.3 

35°19.6 

-22°25.9 

Adara 

255°09.0 

-28°59.8 

20 

336°52.3 

104° 15.3 

-19°10.4 

141°51.2 

-5°29.6 

74°45.1 

-23°02.3 

50°21.9 

-22°25.9 

Procyon 

244°55.0 

5°10.6 

21 

351°54.7 

119° 14.6 

-19°11.2 

156°52.1 

-5°30.2 

89°47.0 

-23°02.3 

65°24.2 

-22°25.9 

Pollux 

243°22.3 

27°58.6 

22 

6°57.2 

134° 13.9 

-19°12.1 

171°53.1 

-5°30.8 

104°49.0 

-23°02.3 

80°26.5 

-22°25.9 

Avior 

234° 16.3 

-59°34.0 

23 

21°59.7 

149° 13.2 

-19°12.9 

186°54.0 

-5°31.5 

119°51.0 

-23°02.4 

95°28.8 

-22°25.8 

Suhail 

222°49.3 

-43°30.4 

Mer.pass.:21:32 | 

v-0.7 d-0.9 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 

m-1.8 

v2.3 dO.O m0.6 

Miaplacidus 

221°39.0 

-69°47.5 


Alphard 

217°51.9 

-8°44.5 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











n i iKKo 


fii ° oo a 

0 

37°02.1 

164 u 12.5 

-19 u 13.8 

201 u 55.0 

-5°32.1 

134 u 52.9 

-23 u 02.4 

110 u 31.1 

-22 u 25.8 

uuDne 

±yo ‘tO. i 

ionOnn a 

Ol 00.0 

1 A O A "7 A 

1 

52°04.6 

179°11.8 

-19° 14.6 

216°56.0 

-5°32.8 

149°54.9 

-23°02.4 

125°33.4 

-22°25.8 

Denebola 

182 29.4 

14 2/.9 

2 

67° 07.1 

194°11.0 

-19°15.5 

231°56.9 

-5°33.4 

164° 56.8 

-23°02.5 

140°35.7 

-22°25.8 

Gienah 

175°48.1 

i "70One i 

-17°38.8 

COOlAA 

3 

82°09.5 

209° 10.3 

-19° 16.3 

246°57.9 

-5°34.0 

179°58.8 

-23°02.5 

155°38.0 

-22°25.8 

Acrux 

1/3 05.1 

-63 12.2 

4 

97° 12.0 

224°09.6 

-19°17.2 

261°58.8 

-5°34.7 

195°00.7 

-23°02.5 

170°40.3 

-22°25.8 

Gacrux 

171°56.6 

-57° 13.1 

5 

112° 14.5 

239°08.9 

-19° 18.0 

276°59.8 

-5°35.3 

210°02.7 

-23°02.6 

185°42.6 

-22°25.8 

Alioth 

166° 17.4 

55°51.2 

6 

127° 16.9 

254°08.2 

-19° 18.9 

292°00.8 

-5°35.9 

225°04.6 

-23°02.6 

200°44.9 

-22°25.7 

Spica 

158°27.0 

1 rnOrr a 

-11°15.6 

A AO 1 A A 

7 

142° 19.4 

269°07.5 

-19° 19.7 

307°01.7 

-5°36.6 

240°06.6 

-23°02.6 

215°47.2 

-22°25.7 

Alcaid 

152 55.9 

49 13.0 

8 

157°21.9 

284°06.8 

-19°20.6 

322°02.7 

-5°37.2 

255°08.6 

-23°02.7 

230°49.4 

-22°25.7 

Hadar 

148°42.4 

1 A O OAO A 

-60°27.8 

Or O A“7 O 

9 

172° 24.3 

299°06.1 

-19°21.4 

337°03.6 

-5°37.8 

270° 10.5 

-23°02.7 

245°51.7 

-22°25.7 

Menkent 

148 02.9 

1 / rO c A A 

-36 27.8 

1 aO AC O 

10 

187°26.8 

314°05.4 

-19°22.2 

352°04.6 

-5°38.5 

285° 12.5 

-23°02.7 

260°54.0 

-22°25.7 

Arcturus 

145 52.0 

19 05.3 

11 

202°29.2 

329°04.7 

-19°23.1 

7°05.6 

-5°39.1 

300° 14.4 

-23°02.7 

275°56.3 

-22°25.7 

Rigil Kent. 

139°46.5 

-60° 54.8 

12 

217°31.7 

344 0 04.0 

-19°23.9 

22°06.5 

-5°39.8 

315°16.4 

-23°02.8 

290°58.6 

-22°25.7 

Zubenelg. 

137°01.0 

-16°07.2 

13 

232° 34.2 

359°03.3 

-19°24.8 

37°07.5 

-5°40.4 

330° 18.3 

-23°02.8 

306°00.9 

-22°25.6 

Kochab 

137°21.2 

1 AfiO A"7 ~7 

74° 04.6 

A C. O A A A 

14 

247° 36.6 

14°02.6 

-19°25.6 

52°08.4 

-5°41.0 

345° 20.3 

-23°02.8 

321°03.2 

-22°25.6 

Alphecca 

126 0 /./ 
i i no ai a 

26 39.2 

acOao a 

15 

262°39.1 

29°01.9 

-19°26.5 

67°09.4 

-5°41.7 

0°22.2 

-23°02.9 

336°05.5 

-22°25.6 

Antares 

112 21.2 

-26 28.4 

16 

277°41.6 

44°01.1 

-19°27.3 

82° 10.3 

-5°42.3 

15°24.2 

-23°02.9 

351°07.8 

-22°25.6 

Atria 

107°19.6 

1 A A O A "7 O 

-69°03.7 

1 C O A A O 

17 

292°44.0 

59°00.4 

-19°28.1 

97°11.3 

-5°42.9 

30°26.1 

-23°02.9 

6°10.1 

-22°25.6 

Sa bi k 

102 0/.8 

-15 44.o 

07 O A“7 A 

18 

307° 46.5 

73°59.7 

-19°29.0 

112°12.3 

-5°43.6 

45°28.1 

-23°03.0 

21° 12.4 

-22°25.6 

Shaula 

96° 16.3 

r\ r~ O aa “7 

-37 07.0 

1 A OOA A 

19 

322°49.0 

88°59.0 

-19°29.8 

127° 13.2 

-5°44.2 

60°30.0 

-23°03.0 

36° 14.7 

-22°25.5 

Rasalhague 

96 02.7 

aaO a a a 

12 33.0 

20 

337°51.4 

103°58.3 

-19°30.6 

142° 14.2 

-5°44.9 

75°32.0 

-23°03.0 

51°16.9 

-22°25.5 

Eta min 

90 44.4 

51°29.5 

21 

352°53.9 

118°57.6 

-19°31.5 

157°15.1 

-5°45.5 

90°33.9 

-23°03.0 

66°19.2 

-22°25.5 

Kaus Aust. 

83°38.3 

oaOoco 

-34°22.4 

OOO A O A 

22 

7°56.4 

133°56.9 

-19°32.3 

172°16.1 

-5°46.1 

105°35.9 

-23° 03.1 

81°21.5 

-22°25.5 

Vega 

80 36.3 

38 48.4 

23 

22°58.8 

148°56.2 

-19°33.1 

187° 17.1 

-5°46.8 

120°37.8 

-23°03.1 

96°23.8 

-22°25.5 

Nunki 

Altair 

75°53.1 

62°04.2 

-26° 16.3 
8°55.4 

Mer.pass.:21:28 | 

v-0.7 d-0.9 m-3.8 

vl.O d-0.6 ml.8 

v2.0 d-0.0 

00 

i — i 

E 

v2.3 dO.O m0.6 

Peacock 

53°12.4 

-56°40.4 





















Deneb 

49°28.5 

45°21.4 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°58.1 

0 

38°01.3 

163 u 55.4 

-19“34.0 

202 u 18.0 

-5°47.4 

135 u 39.8 

-23“03.1 

lll u 26.1 

-22 u 25.5 

Alnair 

27°38.1 

-46°52.1 

1 

53°03.7 

178°54.7 

-19°34.8 

217°19.0 

-5°48.0 

150°41.7 

-23°03.2 

126°28.4 

-22°25.5 

Fomalhaut 

15°19.0 

-29°31.1 

2 

68°06.2 

193°54.0 

-19°35.6 

232° 19.9 

-5°48.7 

165°43.7 

-23°03.2 

141°30.7 

-22°25.4 

Scheat 

13°49.0 

28°11.5 

3 

83°08.7 

208°53.3 

-19°36.5 

247° 20.9 

-5°49.3 

180°45.6 

-23°03.2 

156°33.0 

-22°25.4 

Markab 

13°33.8 

15°18.8 

4 

98°11.1 

223°52.6 

-19°37.3 

262°21.9 

-5°49.9 

195°47.6 

-23°03.3 

171°35.3 

-22°25.4 

2019/10/ 

SHA 

Mer.pass 

5 

113° 13.6 

238°51.9 

-19°38.1 

277°22.8 

-5°50.6 

210°49.5 

-23°03.3 

186°37.5 

-22°25.4 


128°26.2 

13:03 

6 

128° 16.1 

253°51.1 

-19°38.9 

292°23.8 

-5°51.2 

225°51.5 

-23°03.3 

201°39.8 

-22°25.4 

Mars 

165°28.9 

10:33 

7 

143° 18.5 

268°50.4 

-19°39.8 

307°24.7 

-5°51.8 

240°53.4 

-23°03.3 

216°42.1 

-22°25.4 

J u piter 

98°02.9 

15:02 

8 

158°21.0 

283°49.7 

-19°40.6 

322°25.7 

-5°52.5 

255°55.4 

-23°03.4 

231°44.4 

-22°25.4 

Saturn 

73°33 0 

16:39 

9 

173°23.5 

298°49.0 

-19°41.4 

337°26.6 

-5°53.1 

270°57.3 

-23°03.4 

246°46.7 

-22°25.3 




10 

188°25.9 

313°48.3 

-19°42.2 

352°27.6 

-5°53.8 

285°59.3 

-23°03.4 

261°49.0 

-22°25.3 

2019/10/ 

SHA 

Mer.pass 

11 

203°28.4 

328°47.5 

-19°43.0 

7°28.6 

-5°54.4 

301°01.2 

-23°03.5 

276°51.3 

-22°25.3 

Venus 

127°10.3 

13:04 

12 

218°30.8 

343°46.8 

-19°43.9 

22°29.5 

-5°55.0 

316°03.2 

-23°03.5 

291°53.6 

-22°25.3 

Mars 

164°52.9 

10:32 

13 

233° 33.3 

358°46.1 

-19°44.7 

37°30.5 

-5°55.7 

331°05.1 

-23°03.5 

306°55.9 

-22°25.3 

Jupiter 

97°50.8 

14:59 

14 

248°35.8 

13°45.4 

-19°45.5 

52°31.4 

-5°56.3 

346° 07.1 

-23°03.6 

321°58.1 

-22°25.3 

Saturn 

73°29.0 

16:35 

15 

263°38.2 

28°44.6 

-19°46.3 

67°32.4 

-5°56.9 

1°09.0 

-23°03.6 

337°00.4 

-22°25.3 

2019/10/ 

SHA 

Mer.pass 

16 

278°40.7 

43°43.9 

-19°47.1 

82°33.3 

-5°57.6 

16°11.0 

-23°03.6 

352°02.7 

-22°25.2 

Venus 

125°54.2 

13:05 

17 

293°43.2 

58°43.2 

-19°48.0 

97°34.3 

-5°58.2 

31°12.9 

-23°03.6 

7°05.0 

-22°25.2 

Mars 

164° 16.7 

10:30 

18 

308°45.6 

73°42.5 

-19°48.8 

112°35.3 

-5°58.8 

46° 14.9 

-23°03.7 

22°07.3 

-22°25.2 

Jupiter 

97°38.5 

14:55 

19 

323°48.1 

88°41.7 

-19°49.6 

127°36.2 

-5°59.5 

61°16.8 

-23°03.7 

37°09.6 

-22°25.2 

Saturn 

73°24.8 

16:32 

20 

338°50.6 

103°41.0 

-19°50.4 

142°37.2 

-6°00.1 

76° 18.8 

-23°03.7 

52°11.9 

-22°25.2 

I Horizontal naralax 


21 

353°53.0 

118°40.3 

-19°51.2 

157°38.1 

-6°00.7 

91°20.7 

-23°03.8 

67° 14.2 

-22°25.2 


r 

Venus; 

0.1 

22 

8°55.5 

133°39.6 

-19°52.0 

172°39.1 

-6°01.4 

106°22.7 

-23°03.8 

82°16.4 

-22°25.1 


Mars: 

0.1 

23 

23°58.0 

148°38.8 

-19°52.8 

187°40.0 

-6°02.0 

121°24.6 

-23°03.8 

97° 18.7 

-22°25.1 




Mer.pass.:21:24 
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October 31, 01 ,02 (Thu., Fri., Sat.) 



Aries 

Venus 

Mars 

Jupiter 

Satu 

rn 


Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

39°00.4 

163°38.1 

-19°53.6 

202°41.0 

-6°02.6 

136°26.6 

-23°03.8 

112°21.0 

-22°25.1 

Alpheratz 

357°38.7 

29°12.1 

1 

54°02.9 

178° 37.4 

-19°54.4 

217°41.9 

-6°03.3 

151°28.5 

-23°03.9 

127°23.3 

-22°25.1 

Ankaa 

353°11.0 

-42° 12.1 

2 

69°05.3 

193°36.7 

-19°55.2 

232°42.9 

-6°03.9 

166°30.5 

-23°03.9 

142°25.6 

-22°25.1 

Schedar 

349°35.1 

56°38.8 

3 

84° 07.8 

208°35.9 

-19°56.1 

247°43.9 

-6°04.6 

181°32.4 

-23°03.9 

157°27.9 

-22°25.1 

Diphda 

348°51.1 

-17°52.8 

4 

99° 10.3 

223°35.2 

-19°56.9 

262°44.8 

-6°05.2 

196°34.4 

-23°04.0 

172°30.2 

-22°25.1 

Achernar 

335°22.9 

-57°08.3 

5 

114° 12.7 

238° 34.5 

-19°57.7 

277°45.8 

-6°05.8 

211°36.3 

-23°04.0 

187°32.4 

-22°25.0 

Hamal 

327°55.5 

23°33.3 

6 

129° 15.2 

253°33.7 

-19°58.5 

292°46.7 

-6°06.5 

226°38.3 

-23°04.0 

202° 34.7 

-22°25.0 

Polaris 

315°24.8 

89°20.7 

7 

144° 17.7 

268°33.0 

-19°59.3 

307°47.7 

-6°07.1 

241°40.2 

-23°04.1 

217°37.0 

-22°25.0 

Akamar 

315°14.6 

-40° 13.6 

8 

159°20.1 

283°32.3 

-20°00.1 

322°48.6 

-6°07.7 

256°42.1 

-23°04.1 

232°39.3 

-22°25.0 

Menkar 

314°10.2 

4°10.0 

9 

174°22.6 

298°31.5 

-20°00.9 

337°49.6 

-6°08.4 

271°44.1 

-23°04.1 

247°41.6 

-22°25.0 

Mirfak 

308°33.6 

49°55.7 

10 

189°25.1 

313°30.8 

-20°01.7 

352°50.6 

-6°09.0 

286°46.0 

-23°04.1 

262°43.9 

-22°25.0 

Aldebaran 

290°44.1 

16°32.9 

11 

204° 27.5 

328° 30.1 

-20°02.5 

7°51.5 

-6°09.6 

301°48.0 

-23°04.2 

277°46.1 

-22°24.9 

Rigel 

281°07.6 

-8° 10.7 

12 

219°30.0 

343° 29.3 

-20°03.3 

22°52.5 

-6° 10.3 

316°49.9 

-23°04.2 

292°48.4 

-22°24.9 

Capella 

280°27.7 

46°00.9 

13 

234°32.5 

358°28.6 

-20°04.1 

37°53.4 

-6° 10.9 

331°51.9 

-23°04.2 

307°50.7 

-22°24.9 

Bellatrix 

278°27.1 

6°22.0 

14 

249° 34.9 

13°27.9 

-20°04.9 

52°54.4 

-6°11.5 

346°53.8 

-23°04.3 

322°53.0 

-22°24.9 

Elnath 

278°06.9 

28°37.3 

15 

264° 37.4 

28° 27.1 

-20°05.7 

67°55.3 

-6° 12.2 

1°55.8 

-23°04.3 

337°55.3 

-22°24.9 

Alnilam 

275°41.7 

-1° 11.4 

16 

279°39.8 

43°26.4 

-20°06.4 

82°56.3 

-6°12.8 

16°57.7 

-23°04.3 

352°57.6 

-22°24.9 

Betelgeuse 

270°56.4 

7°24.6 

17 

294° 42.3 

58°25.7 

-20°07.2 

97°57.2 

-6°13.4 

31°59.7 

-23°04.3 

7°59.9 

-22°24.9 

Canopus 

263°53.9 

-52°42.2 

18 

309°44.8 

73°24.9 

-20°08.0 

112°58.2 

-6° 14.1 

47°01.6 

-23°04.4 

23°02.1 

-22°24.8 

Sirius 

258°29.6 

-16°44.3 

19 

324°47.2 

88° 24.2 

-20°08.8 

127°59.1 

-6° 14.7 

62°03.5 

-23°04.4 

38°04.4 

-22°24.8 

Adara 

255°08.9 

-28°59.8 

20 

339°49.7 

103° 23.4 

-20°09.6 

143°00.1 

-6° 15.3 

77°05.5 

-23°04.4 

53°06.7 

-22°24.8 

Procyon 

244°55.0 

5°10.6 

21 

354°52.2 

118°22.7 

-20° 10.4 

158°01.1 

-6°16.0 

92°07.4 

-23°04.5 

68°09.0 

-22°24.8 

Pollux 

243°22.2 

27°58.6 

22 

9°54.6 

133°22.0 

-20°11.2 

173°02.0 

-6°16.6 

107°09.4 

-23°04.5 

83° 11.3 

-22°24.8 

Avior 

234° 16.2 

-59°34.0 

23 

24° 57.1 

148°21.2 

-20° 12.0 

188°03.0 

-6°17.2 

122° 11.3 

-23°04.5 

98° 13.6 

-22°24.8 

Suhail 

222°49.3 

-43°30.4 

Mer.pass.:21:20 | 

v-0.7 d-0.8 

» m-3.8 

vl.O d-0.6 ml.8 

vl.9 d-0.0 

m-1.8 

v2.3 dO.O m0.6 

Miaplacidus 

221°39.0 

-69°47.5 


Alphard 

217°51.9 

-8°44.5 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°39.0 

11°52.3 











IT 11 q 


ci°opc 

0 

39 u 59.6 

163 u 20.5 

-20 u 12.8 

203 u 03.9 

-6“17.9 

137 u 13.3 

-23 u 04.6 

113 u 15.8 

-22 u 24.7 

uuDne 

±yo ‘to. i 

ionOon a 

Ox jo. D 

1 A O «T7 O 

1 

55°02.0 

178° 19.7 

-20° 13.5 

218°04.9 

-6° 18.5 

152°15.2 

-23°04.6 

128° 18.1 

-22°24.7 

Denebola 

182 29.4 

14 2 /.8 

2 

70°04.5 

193°19.0 

-20° 14.3 

233°05.8 

-6°19.1 

167° 17.1 

-23°04.6 

143°20.4 

-22°24.7 

Gienah 

175°48.1 

i "70 One i 

-17°38.8 

3 

85°07.0 

208° 18.3 

-20° 15.1 

248° 06.8 

-6° 19.8 

182° 19.1 

-23°04.6 

158°22.7 

-22°24.7 

Acrux 

1/3 05.1 

-63 12.2 

4 

100°09.4 

223° 17.5 

-20° 15.9 

263° 07.7 

-6°20.4 

197°21.0 

-23°04.7 

173°25.0 

-22°24.7 

Gacrux 

171°56.6 

-57° 13.1 

5 

115°11.9 

238° 16.8 

-20° 16.7 

278° 08.7 

-6°21.0 

212°23.0 

-23°04.7 

188°27.2 

-22°24.7 

Alioth 

166° 17.4 

55°51.2 

6 

130° 14.3 

253° 16.0 

-20° 17.5 

293°09.6 

-6°21.7 

227°24.9 

-23°04.7 

203°29.5 

-22°24.6 

Spica 

158°27.0 

1 rnOrrn 

-11°15.6 

/inOlO n 

7 

145° 16.8 

268° 15.3 

-20° 18.2 

308° 10.6 

-6°22.3 

242°26.9 

-23°04.8 

218°31.8 

-22°24.6 

Alcaid 

152 55.9 

49 13.0 

8 

160° 19.3 

283° 14.5 

-20° 19.0 

323°11.5 

-6°22.9 

257°28.8 

-23°04.8 

233° 34.1 

-22°24.6 

Hadar 

148°42.4 

i a o Ono n 

-60°27.8 

ocO n "7 o 

9 

175°21.7 

298° 13.8 

-20° 19.8 

338° 12.5 

-6°23.6 

272°30.7 

-23°04.8 

248° 36.4 

-22°24.6 

Menkent 

148 02.9 

i / rOrn n 

-36 27.8 

mO nc o 

10 

190°24.2 

313°13.1 

-20°20.6 

353° 13.5 

-6°24.2 

287°32.7 

-23°04.8 

263°38.6 

-22°24.6 

Arcturus 

145 52.0 

19 05.3 

11 

205°26.7 

328° 12.3 

-20°21.3 

8° 14.4 

-6° 24.8 

302° 34.6 

-23°04.9 

278°40.9 

-22°24.6 

Rigil Kent. 

139°46.5 

-60° 54.8 

12 

220°29.1 

343°11.6 

-20°22.1 

23° 15.4 

-6°25.5 

317°36.6 

-23°04.9 

293°43.2 

-22°24.6 

Zubenelg. 

137°01.0 

-16°07.2 

13 

235°31.6 

358° 10.8 

-20°22.9 

38° 16.3 

-6° 26.1 

332°38.5 

-23°04.9 

308°45.5 

-22°24.5 

Kochab 

137°21.2 

i ncO r\~7 ~7 

74° 04.6 

nco on n 

14 

250° 34.1 

13°10.1 

-20°23.7 

53° 17.3 

-6°26.7 

347°40.5 

-23°05.0 

323°47.8 

-22°24.5 

Alphecca 

126 0 /./ 
i i no ni o 

26 39.2 

ncOno a 

15 

265°36.5 

28°09.3 

-20° 24.4 

68° 18.2 

-6°27.4 

2°42.4 

-23°05.0 

338°50.1 

-22°24.5 

Antares 

112 21.2 

-26 28.4 

16 

280°39.0 

43°08.6 

-20°25.2 

83° 19.2 

-6°28.0 

17°44.3 

-23°05.0 

353°52.3 

-22°24.5 

Atria 

107°19.6 

i nno r\- 7 o 

-69°03.7 

1 C O A A O 

17 

295°41.5 

58°07.8 

-20°26.0 

98°20.1 

-6°28.6 

32°46.3 

-23°05.0 

8°54.6 

-22°24.5 

Sa bi k 

102 0/.8 

-15 44.8 

07 O n -7 n 

18 

310°43.9 

73° 07.1 

-20° 26.7 

113°21.1 

-6°29.2 

47°48.2 

-23°05.1 

23°56.9 

-22°24.5 

Shaula 

96° 16.3 

r\ /- O r\r\ —j 

-37 07.0 

mO 00 n 

19 

325°46.4 

88°06.3 

-20°27.5 

128°22.0 

-6°29.9 

62°50.2 

-23°05.1 

38°59.2 

-22°24.4 

Rasalhague 

96 02.7 

nnO a a c 

12 33.0 

20 

340°48.8 

103°05.6 

-20°28.3 

143°23.0 

-6°30.5 

77°52.1 

-23°05.1 

54°01.5 

-22°24.4 

Eta min 

9U 44.5 

51°29.5 

21 

355°51.3 

118°04.8 

-20°29.0 

158°23.9 

-6°31.1 

92°54.0 

-23°05.2 

69°03.7 

-22°24.4 

Kaus Aust. 

83°38.3 

ono9C O 

-34°22.4 

OOO A O A 

22 

10°53.8 

133°04.1 

-20°29.8 

173°24.9 

-6°31.8 

107°56.0 

-23°05.2 

84°06.0 

-22°24.4 

Vega 

80 36.3 

38 48.4 

23 

25°56.2 

148°03.3 

-20°30.6 

188°25.8 

-6°32.4 

122°57.9 

-23°05.2 

99°08.3 

-22°24.4 

Nunki 

Altair 

75°53.1 

62°04.2 

-26° 16.3 
8°55.4 

Mer.pass.:21:16 | 

v-0.7 d-0.8 

» m-3.8 

vl.O d-0.6 ml.8 

vl.9 d-0.0 

m-1.8 

v2.3 dO.O m0.6 

Peacock 

53°12.4 

-56°40.4 





















Deneb 

49°28.6 

45°21.4 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°58.1 

0 

40°58.7 

163 u 02.6 

-20°31.3 

203 u 26.8 

-6“33.0 

137 u 59.9 

-23°05.2 

114° 10.6 

-22 u 24.4 

Alnair 

27°38.1 

-46°52.1 

1 

56°01.2 

178°01.8 

-20°32.1 

218°27.7 

-6°33.7 

153°01.8 

-23°05.3 

129° 12.8 

-22°24.3 

Fomalhaut 

15°19.0 

-29°31.1 

2 

71°03.6 

193°01.0 

-20°32.9 

233°28.7 

-6° 34.3 

168°03.7 

-23°05.3 

144° 15.1 

-22°24.3 

Scheat 

13°49.0 

28°11.5 

3 

86°06.1 

208°00.3 

-20°33.6 

248° 29.6 

-6° 34.9 

183°05.7 

-23°05.3 

159° 17.4 

-22°24.3 

Markab 

13°33.8 

15°18.8 

4 

101°08.6 

222°59.5 

-20° 34.4 

263°30.6 

-6°35.6 

198°07.6 

-23°05.4 

174° 19.7 

-22°24.3 

2019/10/ 

SHA 

Mer.pass 

5 

116° 11.0 

237°58.8 

-20°35.1 

278°31.5 

-6°36.2 

213°09.6 

-23°05.4 

189°22.0 

-22°24.3 

VJ J .z) X VJ / 

124°37.7 

13:06 

6 

131° 13.5 

252°58.0 

-20°35.9 

293°32.5 

-6°36.8 

228° 11.5 

-23°05.4 

204° 24.2 

-22°24.3 

Mars 

163°40 6 

10:29 

7 

146° 15.9 

267°57.3 

-20° 36.7 

308° 33.4 

-6°37.5 

243° 13.4 

-23°05.4 

219°26.5 

-22°24.2 

J u piter 

97°26.2 

14:52 

8 

161° 18.4 

282°56.5 

-20°37.4 

323° 34.4 

-6°38.1 

258° 15.4 

-23°05.5 

234° 28.8 

-22°24.2 

Saturn 

73°20.6 

16:28 

9 

176°20.9 

297°55.8 

-20°38.2 

338° 35.4 

-6°38.7 

273° 17.3 

-23°05.5 

249°31.1 

-22°24.2 




10 

191°23.3 

312°55.0 

-20°38.9 

353°36.3 

-6°39.3 

288° 19.2 

-23°05.5 

264° 33.4 

-22°24.2 

2019/11/ 

SHA 

Mer.pass 

11 

206°25.8 

327° 54.2 

-20° 39.7 

8°37.3 

-6°40.0 

303°21.2 

-23°05.6 

279°35.6 

-22°24.2 

Venus 

123°20.9 

13:07 

12 

221°28.3 

342° 53.5 

-20°40.4 

23°38.2 

-6°40.6 

318°23.1 

-23°05.6 

294°37.9 

-22°24.2 

Mars 

163°04.4 

10:27 

13 

236°30.7 

357°52.7 

-20°41.2 

38°39.2 

-6°41.2 

333°25.1 

-23°05.6 

309°40.2 

-22°24.2 

Jupiter 

97°13.7 

14:49 

14 

251°33.2 

12°52.0 

-20°41.9 

53°40.1 

-6°41.9 

348° 27.0 

-23°05.6 

324°42.5 

-22°24.1 

Saturn 

73°16.3 

16:24 

15 

266°35.7 

27°51.2 

-20°42.7 

68°41.1 

-6°42.5 

3°28.9 

-23°05.7 

339°44.7 

-22°24.1 

2019/11/ 

SHA 

Mer.pass 

16 

281°38.1 

42°50.4 

-20°43.4 

83°42.0 

-6°43.1 

18°30.9 

-23°05.7 

354°47.0 

-22°24.1 

Venus 

122°03.9 

13:08 

17 

296°40.6 

57°49.7 

-20°44.2 

98°43.0 

-6°43.8 

33°32.8 

-23°05.7 

9°49.3 

-22°24.1 

Mars 

162°28.1 

10:26 

18 

311°43.1 

72°48.9 

-20°44.9 

113°43.9 

-6°44.4 

48°34.8 

-23°05.7 

24°51.6 

-22°24.1 

Jupiter 

97°01.2 

14:46 

19 

326°45.5 

87°48.1 

-20°45.6 

128°44.9 

-6°45.0 

63°36.7 

-23°05.8 

39°53.8 

-22°24.1 

Saturn 

73°11.9 

16:21 

20 

341°48.0 

102°47.4 

-20°46.4 

143°45.8 

-6°45.7 

78°38.6 

-23°05.8 

54°56.1 

-22°24.0 

1 Horizontal naralax 


21 

356°50.4 

117°46.6 

-20°47.1 

158°46.8 

-6°46.3 

93°40.6 

-23°05.8 

69°58.4 

-22°24.0 


r 

Venus; 

0.1 

22 

11°52.9 

132°45.9 

-20°47.9 

173°47.7 

-6°46.9 

108°42.5 

-23°05.9 

85°00.7 

-22°24.0 


Mars: 

0.1 

23 

26°55.4 

147°45.1 

-20°48.6 

188°48.7 

-6°47.5 

123°44.4 

-23°05.9 

100°02.9 

-22°24.0 




Mer.pass.:21:12 | 

v-0.8 d-0.8 

1 m-3.8 

vl.O d-0.6 ml.8 

vl.9 d-0.0 

m-1.8 

v2.3 dO.O m0.6 
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2019 October 31 to Nov. 02 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

184°05.5 

-13 J 56.1 

144°55.2 

7.5 

-20 u 26.9 

-6.5 

58.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

199°05.5 

-13°56.9 

159°21.7 

7.5 

-20°33.3 

-6.3 

58.2 

72 

06:05 

07:28 

08:55 

14:31 

15:58 

17:20 

2 

214°05.6 

-13°57.7 

173°48.3 

7.5 

-20°39.6 

-6.2 

58.1 

70 

06:01 

07:15 

08:29 

14:57 

16:11 

17:25 

3 

229°05.6 

-13°58.5 

188° 14.8 

7.5 

-20°45.7 

-6.1 

58.1 

68 

05:57 

07:04 

08:09 

15:17 

16:21 

17:28 

4 

244° 05.6 

-13°59.3 

202°41.3 

7.5 

-20°51.7 

-5.9 

58.1 

66 

05:54 

06:56 

07:54 

15:32 

16:30 

17:31 

5 

259°05.6 

-14°00.1 

217°07.9 

7.5 

-20°57.5 

-5.8 

58.0 

64 

05:52 

06:48 

07:41 

15:45 

16:38 

17:34 

6 

274° 05.7 

-14°01.0 

231°34.4 

7.5 

-21°03.3 

-5.7 

58.0 

62 

05:49 

06:42 

07:30 

15:56 

16:44 

17:37 

7 

289°05.7 

-14°01.8 

246°00.9 

7.5 

-21°08.9 

-5.5 

58.0 

60 

05:47 

06:36 

07:21 

16:05 

16:50 

17:39 

8 

304° 05.7 

-14°02.6 

260° 27.5 

7.5 

-21°14.3 

-5.4 

57.9 

58 

05:45 

06:31 

07:13 

16:13 

16:55 

17:42 

9 

319°05.8 

-14°03.4 

274°54.0 

7.6 

-21°19.6 

-5.3 

57.9 

56 

05:42 

06:27 

07:06 

16:20 

16:60 

17:44 

10 

334° 05.8 

-14°04.2 

289°20.6 

7.6 

-21°24.8 

-5.1 

57.8 

54 

05:41 

06:22 

06:60 

16:27 

17:04 

17:46 

11 

349° 05.8 

-14°05.0 

303°47.2 

7.6 

-21°29.9 

-5.0 

57.8 

52 

05:39 

06:19 

06:54 

16:32 

17:08 

17:48 

12 

4°05.8 

-14°05.8 

318° 13.7 

7.6 

-21°34.8 

-4.9 

57.8 

50 

05:37 

06:15 

06:49 

16:37 

17:11 

17:50 

13 

19°05.9 

-14°06.6 

332°40.3 

7.6 

-21°39.6 

-4.7 

57.7 

45 

05:33 

06:07 

06:38 

16:49 

17:19 

17:54 

14 

34°05.9 

-14°07.4 

347° 06.9 

7.6 

-21°44.2 

-4.6 

57.7 

40 

05:29 

06:00 

06:29 

16:58 

17:26 

17:58 

15 

49° 05.9 

-14°08.3 

1°33.5 

7.6 

-21°48.8 

-4.5 

57.7 

35 

05:25 

05:54 

06:21 

17:06 

17:32 

18:02 

16 

64°05.9 

-14°09.1 

16°00.1 

7.6 

-21°53.2 

-4.3 

57.6 

30 

05:21 

05:49 

06:14 

17:13 

17:38 

18:06 

17 

79°06.0 

-14°09.9 

30°26.7 

7.6 

-21°57.4 

-4.2 

57.6 

20 

05:12 

05:39 

06:01 

17:26 

17:48 

18:14 

18 

94°06.0 

-14°10.7 

44°53.4 

7.7 

-22°01.5 

-4.0 

57.5 

10 

05:04 

05:29 

05:50 

17:37 

17:58 

18:23 

19 

109°06.0 

-14°11.5 

59°20.0 

7.7 

-22°05.5 

-3.9 

57.5 

0 

04:54 

05:19 

05:40 

17:47 

18:08 

18:33 

20 

124°06.0 

-14°12.3 

73°46.7 

7.7 

-22°09.3 

-3.8 

57.5 

-10 

04:43 

05:08 

05:30 

17:58 

18:19 

18:45 

21 

139°06.1 

-14°13.1 

88° 13.4 

7.7 

-22°13.0 

-3.6 

57.4 

-20 

04:29 

04:56 

05:19 

18:09 

18:32 

18:59 

22 

154°06.1 

-14°13.9 

102°40.1 

7.7 

-22°16.6 

-3.5 

57.4 

-30 

04:11 

04:40 

05:06 

18:22 

18:47 

19:17 

23 

169°06.1 

-14° 14.7 

117° 06.9 

7.7 

-22°20.1 

-3.4 

57.4 

-35 

03:59 

04:31 

04:58 

18:30 

18:57 

19:29 


SD.=16.1 

Q_ 

II 

O 

oo 

S.D. —15.9 

-40 

03:45 

04:20 

04:49 

18:38 

19:08 

19:43 


-45 

03:28 

04:07 

04:39 

18:49 

19:21 

20:01 

Fri 

GHA 


GHA 



d 

HP 

-50 

03:05 

03:51 

04:27 

19:01 

19:37 

20:24 
















0 

184°06.1 

-14° 15.5 

131°33.6 

7.8 

-22°23.4 

-3.2 

57.3 







. oo 

1 

199°06.1 

-14°16.3 

146°00.4 

7.8 

-22°26.5 

-3.1 

57.3 

-54 

02:41 

03:34 

04:15 

19:13 

19:54 

20:49 

2 

214°06.2 

-14° 17.1 

160°27.2 

7.8 

-22°29.6 

-3.0 

57.3 

-56 

02:25 

03:24 

04:08 

19:21 

20:05 

21:04 

3 

229°06.2 

-14° 17.9 

174°54.0 

7.8 

-22°32.5 

-2.8 

57.2 

-58 

02:06 

03:13 

04:00 

19:29 

20:16 

21:24 

4 

244° 06.2 

-14°18.7 

189°20.8 

7.9 

-22°35.2 

-2.7 

57.2 

-60 

01:42 

02:59 

03:51 

19:38 

20:30 

21:50 

5 

259°06.2 

-14°19.5 

203°47.7 

7.9 

-22°37.9 

-2.6 

57.1 








6 

274°06.2 

-14°20.4 

218° 14.6 

7.9 

-22°40.4 

-2.4 

57.1 



Moonrise 



Moonset 


7 

289°06.3 

-14°21.2 

232°41.5 

7.9 

-22°42.7 

-2.3 

57.1 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

304° 06.3 

-14°22.0 

247°08.5 

8.0 

-22°45.0 

-2.2 

57.0 

72 







9 

319°06.3 

-14°22.8 

261°35.5 

8.0 

-22°47.1 

-2.0 

57.0 

70 







10 

334° 06.3 

-14°23.6 

276°02.5 

8.0 

-22°49.0 

-1.9 

57.0 

68 

14:30 



15:10 



11 

349° 06.3 

-14°24.4 

290°29.5 

8.1 

-22°50.8 

-1.8 

56.9 

66 

13:05 

14:38 

15:27 

16:35 

16:58 

18:00 

12 

4°06.4 

-14°25.2 

304°56.6 

8.1 

-22°52.5 

-1.6 

56.9 

64 

12:28 

13:47 

14:39 

17:13 

17:49 

18:48 

13 

19°06.4 

-14°26.0 

319°23.7 

8.1 

-22°54.1 

-1.5 

56.8 

62 

12:01 

13:15 

14:08 

17:40 

18:20 

19:19 

14 

34°06.4 

-14°26.8 

333°50.8 

8.2 

-22°55.5 

-1.4 

56.8 

60 

11:41 

12:52 

13:45 

18:01 

18:44 

19:42 

15 

49°06.4 

-14°27.6 

348° 18.0 

8.2 

-22°56.8 

-1.2 

56.8 

58 

11:24 

12:33 

13:26 

18:18 

19:03 

20:00 

16 

64°06.4 

-14°28.4 

2°45.2 

8.2 

-22°58.0 

-1.1 

56.7 

56 

11:09 

12:17 

13:11 

18:33 

19:19 

20:16 

17 

79°06.4 

-14°29.2 

17° 12.5 

8.3 

-22°59.1 

-1.0 

56.7 

54 

10:57 

12:03 

12:57 

18:45 

19:32 

20:29 

18 

94°06.4 

-14°30.0 

31°39.8 

8.3 

-22°60.0 

-0.8 

56.7 

52 

10:46 

11:52 

12:45 

18:56 

19:44 

20:41 

19 

109°06.5 

-14°30.8 

46°07.1 

8.3 

-23°00.7 

-0.7 

56.6 

50 

10:37 

11:41 

12:35 

19:06 

19:55 

20:51 

20 

124°06.5 

-14°31.6 

60°34.5 

8.4 

-23°01.4 

-0.6 

56.6 

45 

10:17 

11:19 

12:13 

19:27 

20:17 

21:12 

21 

139°06.5 

-14°32.4 

75°01.9 

8.4 

-23°01.9 

-0.5 

56.6 

40 

10:00 

11:02 

11:56 

19:44 

20:35 

21:30 

22 

154°06.5 

-14°33.2 

89°29.3 

8.5 

-23°02.3 

-0.3 

56.5 

35 

09:47 

10:47 

11:41 

19:58 

20:50 

21:44 

23 

169°06.5 

-14°34.0 

103°56.8 

8.5 

-23°02.6 

-0.2 

56.5 

30 

09:35 

10:34 

11:28 

20:10 

21:03 

21:57 


SD.=16.1 

Q_ 

II 

O 

oo 

S.D. —15.6 

20 

09:14 

10:12 

11:06 

20:31 

21:25 

22:18 


10 

08:57 

09:53 

10:47 

20:50 

21:44 

22:37 


GHA 


GHA 



d 

HP 























0 

1 

184° 06.5 
199°06.5 

-14 ,J 34.7 

-14°35.5 

118° 24.4 
132°52.0 

8.6 

8.6 

-23°02.7 

-23°02.7 

-0.1 

0.1 

56.5 

56.4 

-20 

08:06 

08:59 

09:53 

21:42 

22:39 

23:30 

2 

214°06.6 

-14°36.3 

147° 19.6 

8.7 

-23°02.6 

0.2 

56.4 

-30 

07:47 

08:37 

09:31 

22:04 

23:00 

23:52 

3 

229°06.6 

-14°37.1 

161°47.3 

8.7 

-23°02.3 

0.3 

56.4 

-35 

07:35 

08:25 

09:18 

22:16 

23:13 


4 

244° 06.6 

-14°37.9 

176°15.0 

8.7 

-23°02.0 

0.4 

56.3 

-45 

07 06 

07-53 

0846 

aZTjo 

22-47 

23 46 


5 

259° 06.6 

-14°38.7 

190°42.7 

8.8 

-23°01.5 

0.6 

56.3 

-50 

0647 

07-32 

08 24 

23 08 


00 08 

6 

274°06.6 

-14°39.5 

205° 10.6 

8.8 

-23°00.8 

0.7 

56.3 








7 

289°06.6 

-14°40.3 

219°38.4 

8.9 

-23°00.1 

0.8 

56.2 

-52 

06:38 

07:21 

08:13 

23:18 


00:18 

8 

304° 06.6 

-14°41.1 

234°06.3 

8.9 

-22°59.2 

0.9 

56.2 

-54 

06:28 

07:10 

08:02 

23:29 


00:30 

9 

319°06.6 

-14°41.9 

248° 34.3 

9.0 

-22°58.2 

1.1 

56.2 

-58 

06 03 

0642 

07-33 

23 57 


00 59 

10 

334° 06.7 

-14°42.7 

263°02.3 

9.0 

-22°57.1 

1.2 

56.1 








11 

349° 06.7 

-14°43.5 

277° 30.4 

9.1 

-22°55.9 

1.3 

56.1 

-60 

05:48 

06:24 

07:14 


00:15 

01:18 

12 

4°06.7 

-14°44.3 

291°58.5 

9.1 

-22°54.5 

1.4 

56.1 








13 

19°06.7 

-14°45.1 

306°26.7 

9.2 

-22°53.0 

1.5 

56.0 



Sun 



Moon 


14 

34° 06.7 

-14°45.9 

320°54.9 

9.3 

-22°51.4 

1.7 

56.0 

Day 

Eqn. 

ot 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

49° 06.7 

-14°46.6 

335°23.2 

9.3 

-22°49.7 

1.8 

56.0 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

64° 06.7 

-14°47.4 

349°51.5 

9.4 

-22°47.9 

1.9 

55.9 

31 

16:22 

16:23 

11:43 

14:53 

02:25 

3(14%) 

17 

79°06.7 

-14°48.2 

4° 19.9 

9.4 

-22°45.9 

2.0 

55.9 

1 

16:24 

16:25 

11:43 

15:48 

03:21 

4(22%) 

18 

94° 06.7 

-14°49.0 

18°48.4 

9.5 

-22°43.8 

2.1 

55.9 

2 

16:26 

16:27 

11:43 

16:42 

04:15 

5(31%) 

19 

109°06.7 

-14°49.8 

33° 16.9 

9.5 

-22°41.6 

2.3 

55.8 








20 

124°06.7 

-14°50.6 

47° 45.5 

9.6 

-22°39.3 

2.4 

55.8 








21 

139°06.7 

-14°51.4 

62° 14.1 

9.7 

-22°36.9 

2.5 

55.8 








22 

154°06.7 

-14°52.2 

76°42.8 

9.7 

-22°34.3 

2.6 

55.8 








23 

169°06.8 

-14°53.0 

91° 11.5 

9.8 

-22°31.7 

2.7 

55.7 









SD. —16.1 

Q_ 

II 

O 

CO 

S.D. —15.4 
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Saturn 


Stars 


November 03, 04 ,05 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

41°57.8 

162°44.3 

-20°49.4 

203°49.6 

-6°48.2 

138°46.4 

-23°05.9 

115°05.2 

-22°24.0 

Alpheratz 

357°38.7 

29°12.1 

1 

57°00.3 

177°43.6 

-20°50.1 

218°50.6 

-6°48.8 

153°48.3 

-23°05.9 

130°07.5 

-22°24.0 

Ankaa 

353°11.0 

-42° 12.1 

2 

72°02.8 

192°42.8 

-20°50.8 

233°51.5 

-6°49.4 

168°50.2 

-23°06.0 

145°09.8 

-22°23.9 

Schedar 

349°35.1 

56°38.8 

3 

87°05.2 

207°42.0 

-20°51.6 

248°52.5 

-6°50.1 

183°52.2 

-23°06.0 

160°12.0 

-22°23.9 

Diphda 

348°51.1 

-17°52.8 

4 

102° 07.7 

222°41.3 

-20°52.3 

263°53.4 

-6°50.7 

198°54.1 

-23°06.0 

175° 14.3 

-22°23.9 

Achernar 

335°22.9 

-57°08.3 

5 

117° 10.2 

237°40.5 

-20° 53.0 

278°54.4 

-6°51.3 

213°56.0 

-23°06.1 

190°16.6 

-22°23.9 

Hamal 

327°55.5 

23°33.3 

6 

132° 12.6 

252°39.7 

-20°53.8 

293°55.3 

-6°52.0 

228°58.0 

-23°06.1 

205°18.9 

-22°23.9 

Polaris 

315°24.4 

89°20.7 

7 

147° 15.1 

267°38.9 

-20° 54.5 

308°56.3 

-6°52.6 

243°59.9 

-23°06.1 

220°21.1 

-22°23.9 

Akamar 

315°14.6 

-40° 13.6 

8 

162° 17.6 

282°38.2 

-20°55.2 

323°57.2 

-6°53.2 

259°01.9 

-23°06.1 

235°23.4 

-22°23.8 

Menkar 

314°10.2 

4°10.0 

9 

177°20.0 

297°37.4 

-20°56.0 

338°58.1 

-6°53.8 

274°03.8 

-23°06.2 

250°25.7 

-22°23.8 

Mirfak 

308°33.6 

49°55.8 

10 

192°22.5 

312°36.6 

-20°56.7 

353°59.1 

-6°54.5 

289°05.7 

-23°06.2 

265°28.0 

-22°23.8 

Aldebaran 

290°44.1 

16°32.9 

11 

207° 24.9 

327°35.9 

-20° 57.4 

9°00.0 

-6°55.1 

304°07.7 

-23°06.2 

280°30.2 

-22°23.8 

Rigel 

281°07.6 

-8°10.7 

12 

222°27.4 

342°35.1 

-20°58.1 

24°01.0 

-6°55.7 

319°09.6 

-23°06.2 

295°32.5 

-22°23.8 

Capella 

280°27.6 

46°00.9 

13 

237°29.9 

357°34.3 

-20° 58.9 

39°01.9 

-6°56.4 

334° 11.5 

-23°06.3 

310°34.8 

-22°23.8 

Bellatrix 

278°27.1 

6°22.0 

14 

252°32.3 

12°33.6 

-20° 59.6 

54°02.9 

-6°57.0 

349° 13.5 

-23°06.3 

325° 37.1 

-22°23.7 

Elnath 

278°06.8 

28°37.3 

15 

267° 34.8 

27°32.8 

-21°00.3 

69°03.8 

-6°57.6 

4° 15.4 

-23°06.3 

340°39.3 

-22°23.7 

Alnilam 

275°41.7 

-1° 11.4 

16 

282° 37.3 

42°32.0 

-21°01.0 

84°04.8 

-6°58.2 

19° 17.3 

-23°06.4 

355°41.6 

-22°23.7 

Betelgeuse 

270°56.4 

7°24.6 

17 

297° 39.7 

57°31.2 

-21°01.8 

99°05.7 

-6°58.9 

34° 19.3 

-23°06.4 

10°43.9 

-22°23.7 

Canopus 

263°53.9 

-52°42.2 

18 

312°42.2 

72°30.5 

-21°02.5 

114°06.7 

-6°59.5 

49°21.2 

-23°06.4 

25°46.2 

-22°23.7 

Sirius 

258°29.6 

-16°44.3 

19 

327°44.7 

87°29.7 

-21°03.2 

129°07.6 

-7°00.1 

64°23.1 

-23°06.4 

40°48.4 

-22°23.6 

Adara 

255°08.9 

-28°59.8 

20 

342° 47.1 

102°28.9 

-21°03.9 

144°08.6 

-7°00.8 

79°25.1 

-23°06.5 

55°50.7 

-22°23.6 

Procyon 

244°55.0 

5°10.6 

21 

357°49.6 

117°28.1 

-21°04.6 

159°09.5 

-7°01.4 

94° 27.0 

-23°06.5 

70°53.0 

-22°23.6 

Pollux 

243°22.2 

27°58.6 

22 

12°52.1 

132°27.4 

-21°05.4 

174° 10.5 

-7°02.0 

109°28.9 

-23°06.5 

85°55.2 

-22°23.6 

Avior 

234° 16.2 

-59°34.1 

23 

27°54.5 

147°26.6 

-21°06.1 

189°11.4 

-7°02.6 

124° 30.9 

-23°06.5 

100°57.5 

-22°23.6 

Suhail 

222°49.3 

-43° 30.4 

Mer.pass.:21:08 | 

v-0.8 d-0.7 m-3.8 

v0.9 d-0.6 ml.8 
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Miaplacidus 

221°38.9 

-69°47.5 


Alphard 

217°51.9 

-8°44.5 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.9 

11°52.3 











n i iKbo 


C1 0 90C 

0 

42 u 57.0 

162 u 25.8 

-21 u 06.8 

204 u 12.4 

-7 U 03.3 

139 u 32.8 

-23 u 06.6 

115 u 59.8 

-22 u 23.6 

uuDne 

±yo ‘to. / 

i onO nn a 

OJ. jo. D 

1 A O r\- 7 o 

1 

57°59.4 

177°25.0 

-21°07.5 

219°13.3 

-7°03.9 

154° 34.7 

-23°06.6 

131°02.1 

-22°23.5 

Denebola 

182 2y.4 

14 2/.o 

2 

73°01.9 

192°24.2 

-21°08.2 

234° 14.3 

-7°04.5 

169°36.7 

-23°06.6 

146°04.3 

-22°23.5 

Gienah 

175°48.1 

i "70 One i 

-17°38.8 

COOlOA 

3 

88°04.4 

207°23.5 

-21°08.9 

249° 15.2 

-7°05.2 

184°38.6 

-23°06.7 

161°06.6 

-22°23.5 

Acrux 

1/3 05.1 

-63 12.2 

4 

103°06.8 

222°22.7 

-21°09.6 

264° 16.2 

-7°05.8 

199°40.5 

-23°06.7 

176°08.9 

-22°23.5 

Gacrux 

171°56.6 

-57° 13.1 

5 

118°09.3 

237°21.9 

-21° 10.4 

279° 17.1 

-7°06.4 

214°42.5 

-23°06.7 

191°11.1 

-22°23.5 

Alioth 

166° 17.4 

55°51.2 

6 

133° 11.8 

252°21.1 

-21°11.1 

294° 18.1 

-7°07.0 

229°44.4 

-23°06.7 

206° 13.4 

-22°23.5 

Spica 

158°27.0 

1rnOrrn 

-11°15.6 

ziaOio n 

7 

148° 14.2 

267°20.3 

-21° 11.8 

309° 19.0 

-7°07.7 

244°46.3 

-23°06.8 

221°15.7 

-22°23.4 

Alcaid 

152 55.9 

40 13.0 

8 

163° 16.7 

282° 19.6 

-21° 12.5 

324° 19.9 

-7°08.3 

259°48.2 

-23°06.8 

236° 18.0 

-22°23.4 

Hadar 

148°42.4 

1 A O O AO A 

-60°27.8 

ncO A"7 O 

9 

178° 19.2 

297° 18.8 

-21° 13.2 

339°20.9 

-7°08.9 

274° 50.2 

-23°06.8 

251°20.2 

-22°23.4 

Menkent 

148 02.9 

-36 27.8 

mO ne o 

10 

193°21.6 

312°18.0 

-21° 13.9 

354°21.8 

-7°09.5 

289°52.1 

-23°06.8 

266°22.5 

-22°23.4 

Arcturus 

145 51.9 

19 05.3 

11 

208° 24.1 

327° 17.2 

-21° 14.6 

9°22.8 

-7°10.2 

304° 54.0 

-23°06.9 

281°24.8 

-22°23.4 

Rigil Kent. 

139°46.5 

-60° 54.8 

12 

223°26.5 

342° 16.4 

-21°15.3 

24°23.7 

-7°10.8 

319°56.0 

-23°06.9 

296°27.0 

-22°23.4 

Zubenelg. 

137°00.9 

-16°07.2 

13 

238°29.0 

357° 15.6 

-21° 16.0 

39°24.7 

-7°11.4 

334° 57.9 

-23°06.9 

311°29.3 

-22°23.3 

Kochab 

137°21.2 

1 r\—7 —7 

74° 04.6 

oc O on a 

14 

253°31.5 

12° 14.9 

-21°16.7 

54°25.6 

-7°12.1 

349°59.8 

-23°07.0 

326°31.6 

-22°23.3 

Alphecca 

126 07.7 

i i no ai n 

26 39.2 

acOao a 

15 

268°33.9 

27° 14.1 

-21° 17.4 

69°26.6 

-7°12.7 

5°01.8 

-23°07.0 

341°33.9 

-22°23.3 

Antares 

112 21.2 

-26 28.4 

16 

283°36.4 

42° 13.3 

-21° 18.1 

84°27.5 

-7°13.3 

20°03.7 

-23°07.0 

356°36.1 

-22°23.3 

Atria 

107°19.6 

1 no O r\- 7 o 

-69°03.7 

1 C O A A O 

17 

298°38.9 

57° 12.5 

-21°18.8 

99°28.5 

-7°13.9 

35°05.6 

-23°07.0 

11°38.4 

-22°23.3 

Sa bi k 

102 0/.8 

-15 44.o 

07O n-7 n 

18 

313°41.3 

72°11.7 

-21° 19.5 

114°29.4 

-7° 14.6 

50°07.6 

-23°07.1 

26°40.7 

-22°23.3 

Shaula 

96° 16.3 

AC O An —7 

-37 07.0 

iaO 00 n 

19 

328°43.8 

87° 10.9 

-21°20.2 

129°30.3 

-7°15.2 

65°09.5 

-23°07.1 

41°42.9 

-22°23.2 

Rasalhague 

96 02.7 

nnO a a c 

12 33.0 

20 

343°46.3 

102°10.1 

-21°20.9 

144°31.3 

-7°15.8 

80°11.4 

-23°07.1 

56°45.2 

-22°23.2 

Eta min 

y0 44.5 

51°29.5 

21 

358°48.7 

117°09.3 

-21°21.6 

159°32.2 

-7° 16.4 

95° 13.3 

-23°07.1 

71°47.5 

-22°23.2 

Kaus Aust. 

83°38.3 

onooc o 

-34°22.4 

OOO A O A 

22 

13°51.2 

132°08.6 

-21°22.3 

174°33.2 

-7°17.1 

110°15.3 

-23°07.2 

86°49.7 

-22°23.2 

Vega 

80 36.3 

38 48.4 

23 

28°53.7 

147°07.8 

-21°23.0 

189°34.1 

-7° 17.7 

125° 17.2 

-23°07.2 

101°52.0 

-22°23.2 

Nunki 

Altair 

75°53.1 

62°04.2 

-26° 16.3 
8°55.4 

Mer.pass.:21:04 | 

v-0.8 d-0.7 m-3.8 
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00 

i — 1 
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Peacock 

53°12.5 

-56°40.4 





















Deneb 

49°28.6 

45°21.4 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°58.1 

0 

43°56.1 

162 u 07.0 

-21 u 23.6 

204 u 35.1 

-7 U 18.3 

140 u 19.1 

-23 u 07.2 

116 u 54.3 

-22 u 23.1 

Alnair 

27°38.1 

-46°52.1 

1 

58°58.6 

177°06.2 

-21°24.3 

219°36.0 

-7°18.9 

155°21.1 

-23°07.3 

131°56.5 

-22°23.1 

Fomalhaut 

15°19.0 

-29°31.1 

2 

74°01.0 

192°05.4 

-21°25.0 

234°37.0 

-7°19.6 

170° 23.0 

-23°07.3 

146°58.8 

-22°23.1 

Scheat 

13°49.0 

28°11.5 

3 

89°03.5 

207°04.6 

-21°25.7 

249°37.9 

-7°20.2 

185° 24.9 

-23°07.3 

162°01.1 

-22°23.1 

Markab 

13°33.8 

15°18.8 

4 

104° 06.0 

222°03.8 

-21°26.4 

264°38.9 

-7°20.8 

200°26.8 

-23°07.3 

177°03.4 

-22°23.1 

2019/II/ 

SHA 

Mer.pass 

5 

119°08.4 

237°03.0 

-21°27.1 

279°39.8 

-7°21.5 

215°28.8 

-23°07.4 

192°05.6 

-22°23.1 


120°46.5 

13:10 

6 

134° 10.9 

252°02.2 

-21°27.8 

294°40.7 

-7°22.1 

230°30.7 

-23°07.4 

207°07.9 

-22°23.0 

Mars 

161°51.8 

10:24 

7 

149° 13.4 

267°01.4 

-21°28.4 

309°41.7 

-7°22.7 

245°32.6 

-23°07.4 

222° 10.2 

-22°23.0 

J u piter 

96°48.5 

14:43 

8 

164° 15.8 

282°00.6 

-21°29.1 

324°42.6 

-7°23.3 

260°34.6 

-23°07.4 

237° 12.4 

-22°23.0 

Saturn 

73°07.4 

16:17 

9 

179° 18.3 

296°59.8 

-21°29.8 

339°43.6 

-7°24.0 

275°36.5 

-23°07.5 

252° 14.7 

-22°23.0 




10 

194°20.8 

311°59.1 

-21°30.5 

354°44.5 

-7°24.6 

290°38.4 

-23°07.5 

267° 17.0 

-22°23.0 

2019/11/ 

SHA 

Mer.pass 

11 

209°23.2 

326°58.3 

-21°31.2 

9°45.5 

-7°25.2 

305°40.3 

-23°07.5 

282° 19.2 

-22°23.0 

Venus 

119°28.8 

13:11 

12 

224° 25.7 

341°57.5 

-21°31.8 

24°46.4 

-7°25.8 

320°42.3 

-23°07.5 

297°21.5 

-22°22.9 

Mars 

161° 15.4 

10:23 

13 

239°28.2 

356°56.7 

-21°32.5 

39°47.3 

-7°26.5 

335°44.2 

-23°07.6 

312°23.8 

-22°22.9 

Jupiter 

96°35.8 

14:40 

14 

254° 30.6 

11°55.9 

-21°33.2 

54°48.3 

-7°27.1 

350°46.1 

-23°07.6 

327°26.0 

-22°22.9 

Saturn 

73°02.8 

16:14 

15 

269°33.1 

26°55.1 

-21°33.9 

69°49.2 

-7°27.7 

5°48.1 

-23°07.6 

342°28.3 

-22°22.9 

2019/11/ 

SHA 

Mer.pass 

16 

284°35.5 

41°54.3 

-21°34.5 

84°50.2 

-7°28.3 

20°50.0 

-23°07.6 

357°30.6 

-22°22.9 

Venus 

118°10.9 

13:12 

17 

299°38.0 

56°53.5 

-21°35.2 

99°51.1 

-7°29.0 

35°51.9 

-23°07.7 

12°32.8 

-22°22.8 

Mars 

160°39.0 

10:21 

18 

314°40.5 

71°52.7 

-21°35.9 

114°52.1 

-7°29.6 

50°53.8 

-23°07.7 

27°35.1 

-22°22.8 

Jupiter 

96°23.0 

14:37 

19 

329°42.9 

86°51.9 

-21°36.6 

129°53.0 

-7°30.2 

65°55.8 

-23°07.7 

42°37.4 

-22°22.8 

Saturn 

72°58.2 

16:10 

20 

344°45.4 

101°51.1 

-21°37.2 

144°54.0 

-7°30.8 

80°57.7 

-23°07.8 

57°39.6 

-22°22.8 

1 Horizontal naralax 


21 

359°47.9 

116°50.3 

-21°37.9 

159°54.9 

-7°31.5 

95°59.6 

-23°07.8 

72°41.9 

-22°22.8 


r 

Venus; 

0.1 

22 

14°50.3 

131°49.5 

-21°38.6 

174°55.8 

-7°32.1 

111°01.5 

-23°07.8 

87°44.2 

-22°22.8 


Mars: 

0.1 

23 

29°52.8 

146°48.7 

-21°39.2 

189°56.8 

-7°32.7 

126°03.5 

-23°07.8 

102°46.4 

-22°22.7 
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2019 November 03 to Nov. 05 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

184°06.8 

-14 u 53.7 

105 u 40.3 

9.8 

-22 u 28.9 

2.8 

55.7 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

199°06.8 

-14°54.5 

120°09.2 

9.9 

-22°26.0 

2.9 

55.7 

72 

06:17 

07:41 

09:14 

14:12 

15:44 

17:09 

2 

214°06.8 

-14°55.3 

134°38.1 

10.0 

-22°23.0 

3.1 

55.6 

70 

06:11 

07:27 

08:44 

14:42 

15:59 

17:14 

3 

229°06.8 

-14°56.1 

149°07.1 

10.0 

-22° 19.9 

3.2 

55.6 

68 

06:07 

07:15 

08:22 

15:04 

16:11 

17:19 

4 

244°06.8 

-14°56.9 

163°36.1 

10.1 

-22° 16.7 

3.3 

55.6 

66 

06:03 

07:05 

08:05 

15:21 

16:21 

17:23 

5 

259°06.8 

-14°57.7 

178°05.2 

10.1 

-22° 13.4 

3.4 

55.5 

64 

05:59 

06:57 

07:51 

15:35 

16:29 

17:27 

6 

274°06.8 

-14°58.4 

192°34.4 

10.2 

-22°09.9 

3.5 

55.5 

62 

05:56 

06:49 

07:39 

15:47 

16:37 

17:30 

7 

289°06.8 

-14°59.2 

207°03.6 

10.3 

-22°06.4 

3.6 

55.5 

60 

05:53 

06:43 

07:29 

15:57 

16:43 

17:33 

8 

304°06.8 

-15°00.0 

221°32.9 

10.3 

-22°02.7 

3.7 

55.5 

58 

05:51 

06:37 

07:20 

16:06 

16:49 

17:36 

9 

319°06.8 

-15°00.8 

236°02.3 

10.4 

-21°59.0 

3.8 

55.4 

56 

05:48 

06:32 

07:13 

16:14 

16:54 

17:38 

10 

334°06.8 

-15°01.6 

250°31.7 

10.5 

-21°55.1 

3.9 

55.4 

54 

05:46 

06:28 

07:06 

16:21 

16:58 

17:41 

11 

349°06.8 

-15°02.4 

265°01.2 

10.5 

-21°51.1 

4.0 

55.4 

52 

05:43 

06:24 

06:60 

16:27 

17:03 

17:43 

12 

4°06.8 

-15°03.1 

279°30.7 

10.6 

-21°47.1 

4.1 

55.4 

50 

05:41 

06:20 

06:54 

16:32 

17:07 

17:45 

13 

19°06.8 

-15°03.9 

294°00.3 

10.6 

-21°42.9 

4.2 

55.3 

45 

05:36 

06:11 

06:42 

16:45 

17:15 

17:50 

14 

34°06.8 

-15°04.7 

308°30.0 

10.7 

-21°38.6 

4.3 

55.3 

40 

05:32 

06:04 

06:32 

16:55 

17:23 

17:55 

15 

49°06.8 

-15°05.5 

322°59.7 

10.8 

-21°34.2 

4.4 

55.3 

35 

05:27 

05:57 

06:23 

17:03 

17:30 

17:60 

16 

64°06.8 

-15°06.3 

337°29.5 

10.8 

-21°29.7 

4.5 

55.3 

30 

05:23 

05:51 

06:16 

17:11 

17:36 

18:04 

17 

79°06.8 

-15°07.0 

351°59.4 

10.9 

-21°25.1 

4.6 

55.2 

20 

05:14 

05:40 

06:03 

17:24 

17:47 

18:13 

18 

94°06.8 

-15°07.8 

6°29.4 

11.0 

-21°20.4 

4.7 

55.2 

10 

05:04 

05:29 

05:51 

17:36 

17:58 

18:23 

19 

109°06.8 

-15°08.6 

20°59.3 

11.0 

-21°15.6 

4.8 

55.2 

0 

04:54 

05:19 

05:40 

17:47 

18:08 

18:33 

20 

124°06.8 

-15°09.4 

35°29.4 

11.1 

-21°10.7 

4.9 

55.2 

-10 

04:42 

05:07 

05:29 

17:58 

18:20 

18:46 

21 

139°06.8 

-15°10.2 

49°59.5 

11.2 

-21°05.7 

5.0 

55.1 

-20 

04:27 

04:54 

05:17 

18:10 

18:33 

19:01 

22 

154°06.8 

-15° 10.9 

64°29.7 

11.2 

-21°00.7 

5.1 

55.1 

-30 

04:08 

04:38 

05:03 

18:24 

18:50 

19:20 

23 

169°06.8 

-15°11.7 

78°60.0 

11.3 

-20°55.5 

5.2 

55.1 

-35 

03:56 

04:28 

04:55 

18:32 

18:60 

19:32 


SD. —16.1 

Q_ 

II 

O 

OD 

S.D. —15.2 

-40 

03:41 

04:17 

04:46 

18:42 

19:11 

19:47 


-45 

03:22 

04:03 

04:35 

18:53 

19:25 

20:06 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:58 

03:45 

04:22 

19:06 

19:43 

20:30 











r\o.o-7 

rvL-i is 

10-19 

1 Q-R9 


0 

184°06.8 

-15° 12.5 

93°30.3 

11.4 

-20°50.2 

5.3 

55.1 

-0^ 

UZ. ‘tO 

Uj . j i 

U^t. ID 

±y. iz 

iy.DZ 

ZU.^fO 

1 

199°06.8 

-15° 13.3 

108°00.7 

11.4 

-20°44.8 

5.4 

55.0 

-54 

02:32 

03:27 

04:09 

19:19 

20:01 

20:57 

2 

214°06.8 

-15° 14.0 

122°31.2 

11.5 

-20°39.4 

5.5 

55.0 

-56 

02:15 

03:17 

04:01 

19:27 

20:12 

21:15 

3 

229°06.8 

-15° 14.8 

137°01.7 

11.6 

-20°33.8 

5.6 

55.0 

-58 

01:54 

03:04 

03:53 

19:36 

20:25 

21:37 

4 

244°06.8 

-15° 15.6 

151°32.3 

11.6 

-20°28.1 

5.7 

55.0 

-60 

01:26 

02:49 

03:43 

19:46 

20:40 

22:06 

5 

259°06.8 

-15° 16.4 

166°02.9 

11.7 

-20°22.4 

5.8 

54.9 








6 

274°06.8 

-15° 17.1 

180°33.6 

11.7 

-20° 16.5 

5.9 

54.9 



Moonrise 



Moonset 


7 

289°06.8 

-15° 17.9 

195°04.4 

11.8 

-20° 10.6 

6.0 

54.9 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

304°06.7 

-15° 18.7 

209°35.3 

11.9 

-20°04.6 

6.1 

54.9 

72 

— 


17:14 

— 

— 

21:17 

9 

319°06.7 

-15° 19.4 

224°06.2 

11.9 

-19°58.5 

6.2 

54.9 

70 

— 

17:11 

16:34 

— 

19:44 

21:56 

10 

334°06.7 

-15°20.2 

238°37.2 

12.0 

-19°52.3 

6.2 

54.8 

68 

16:42 

16:18 

16:06 

18:31 

20:36 

22:22 

11 

349°06.7 

-15°21.0 

253°08.2 

12.1 

-19°46.0 

6.3 

54.8 

66 

15:41 

15:45 

15:45 

19:32 

21:09 

22:42 

12 

4°06.7 

-15°21.8 

267°39.3 

12.1 

-19°39.6 

6.4 

54.8 

64 

15:06 

15:21 

15:28 

20:06 

21:32 

22:58 

13 

19°06.7 

-15°22.5 

282° 10.5 

12.2 

-19°33.2 

6.5 

54.8 

62 

14:41 

15:01 

15:14 

20:31 

21:51 

23:12 

14 

34°06.7 

-15°23.3 

296°41.7 

12.3 

-19°26.6 

6.6 

54.8 

60 

14:21 

14:46 

15:02 

20:51 

22:06 

23:23 

15 

49°06.7 

-15°24.1 

311°13.0 

12.3 

-19°20.0 

6.7 

54.7 

58 

14:05 

14:32 

14:52 

21:07 

22:19 

23:32 

16 

64°06.7 

-15°24.8 

325°44.4 

12.4 

-19°13.3 

6.8 

54.7 

56 

13:51 

14:21 

14:43 

21:20 

22:30 

23:41 

17 

79°06.7 

-15°25.6 

340° 15.8 

12.5 

-19°06.5 

6.8 

54.7 

54 

13:39 

14:10 

14:35 

21:32 

22:40 

23:48 

18 

94°06.7 

-15°26.4 

354°47.3 

12.5 

-18°59.6 

6.9 

54.7 

52 

13:28 

14:01 

14:28 

21:43 

22:48 

23:55 

19 

109°06.7 

-15°27.1 

9°18.8 

12.6 

-18°52.7 

7.0 

54.7 

50 

13:19 

13:53 

14:21 

21:52 

22:56 

— 

20 

124°06.6 

-15°27.9 

23°50.5 

12.6 

-18°45.7 

7.1 

54.7 

45 

12:58 

13:36 

14:07 

22:11 

23:12 

— 

21 

139°06.6 

-15°28.7 

38°22.1 

12.7 

-18°38.5 

7.2 

54.6 

40 

12:42 

13:22 

13:56 

22:27 

23:26 

— 

22 

154°06.6 

-15°29.4 

52°53.9 

12.8 

-18°31.3 

7.2 

54.6 

35 

12:28 

13:10 

13:46 

22:41 

23:37 

— 

23 

169°06.6 

-15°30.2 

67°25.7 

12.8 

-18°24.1 

7.3 

54.6 

30 

12:16 

12:59 

13:37 

22:52 

23:47 

— 


SD. —16.1 

Q_ 

II 

o 

03 

S.D. —15.0 

20 

11:56 

12:41 

13:22 

23:12 


00:04 


10 

11:38 

12:25 

13:09 

23:29 


00:19 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

11:21 

12:10 

12:56 

23:45 


00:33 









-10 

11:04 

11:55 

12:44 


00:01 

00:46 

0 

184°06.6 

-15°31.0 

81 u 57.5 

12.9 

-18°16.7 

7.4 

54.6 

-20 

10:46 

11:39 

12:31 


00:18 

01:01 

1 

199°06.6 

-15°31.7 

96°29.5 

13.0 

-18°09.3 

7.5 

54.6 








2 

214°06.6 

-15°32.5 

111°01.4 

13.0 

-18°01.8 

7.5 

54.6 

-30 

10:26 

11:21 

12:15 

_:_ 

00:37 

01:18 

3 

229°06.6 

-15°33.3 

125°33.5 

13.1 

-17°54.2 

7.6 

54.5 

-35 

10:14 

11:10 

12:07 

00:04 

00:49 

01:27 









-40 

09:60 

10:58 

11:56 

00:19 

01:02 

01:38 

4 

244°06.6 

-15°34.0 

140°05.6 

13.1 

-17°46.6 

7.7 

54.5 

-45 

09:43 

10:43 

11:44 

00:35 

01:17 

01:51 

5 

259°06.5 

-15°34.8 

154°37.8 

13.2 

-17°38.8 

7.8 

54.5 

-50 

09:23 

10:25 

11:30 

00:56 

01:35 

02:07 

6 

274°06.5 

-15°35.6 

169°10.0 

13.3 

-17°31.0 

7.8 

54.5 








7 

289°06.5 

-15°36.3 

183°42.3 

13.3 

-17° 23.2 

7.9 

54.5 

-52 

09:13 

10:17 

11:23 

01:06 

01:44 

02:14 

8 

304°06.5 

-15°37.1 

198° 14.6 

13.4 

-17°15.2 

8.0 

54.5 

-54 

09:02 

10:07 

11:15 

01:17 

01:54 

02:22 









-56 

08:49 

09:57 

11:07 

01:30 

02:05 

02:31 

9 

319°06.5 

-15°37.8 

212°47.0 

13.4 

-17°07.2 

8.0 

54.4 

-58 

08:35 

09:44 

10:57 

01:45 

02:18 

02:41 

10 

334°06.5 

-15°38.6 

227° 19.5 

13.5 

-16°59.1 

8.1 

54.4 








11 

349°06.5 

-15°39.4 

241°52.0 

13.5 

-16°51.0 

8.2 

54.4 

-60 

08:18 

09:30 

10:46 

02:02 

02:32 

02:53 

12 

4°06.4 

-15° 40.1 

256°24.5 

13.6 

-16°42.8 

8.3 

54.4 








13 

19°06.4 

-15°40.9 

270°57.2 

13.7 

-16°34.5 

8.3 

54.4 



Sun 



Moon 


14 

34°06.4 

-15°41.6 

285°29.8 

13.7 

-16°26.1 

8.4 

54.4 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

49°06.4 

-15°42.4 

300°02.6 

13.8 

-16°17.7 

8.5 

54.4 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

64°06.4 

-15°43.2 

314°35.4 

13.8 

-16°09.2 

8.5 

54.4 

3 

16:27 

16:27 

11:43 

17:33 

05:07 

6(41%) 

17 

79°06.4 

-15°43.9 

329°08.2 

13.9 

-16°00.6 

8.6 

54.3 

4 

16:27 

16:27 

11:43 

18:21 

05:57 

7(51%) 

18 

94°06.3 

-15°44.7 

343°41.1 

13.9 

-15°52.0 

8.7 

54.3 

5 

16:26 

16:26 

11:43 

19:07 

06:44 

8(60%) 

19 

109°06.3 

-15°45.4 

358° 14.0 

14.0 

-15°43.3 

8.7 

54.3 








20 

124°06.3 

-15°46.2 

12°47.0 

14.0 

-15°34.6 

8.8 

54.3 








21 

139°06.3 

-15°46.9 

27° 20.1 

14.1 

-15°25.8 

8.8 

54.3 








22 

154°06.3 

-15°47.7 

41°53.2 

14.1 

-15°16.9 

8.9 

54.3 








23 

169°06.2 

-15°48.5 

56°26.4 

14.2 

-15°08.0 

9.0 

54.3 









SD.—16.1 

Q- 

II 

O 

03 

S.D.—14.9 
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Saturn 


Stars 


November 06, 07 ,08 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

44°55.3 

161°47.9 

-21°39.9 

204° 57.7 

-7°33.3 

141°05.4 

-23°07.9 

117°48.7 

-22°22.7 

Alpheratz 

357°38.8 

29°12.1 

1 

59°57.7 

176°47.1 

-21°40.6 

219°58.7 

-7°34.0 

156°07.3 

-23°07.9 

132°50.9 

-22°22.7 

Ankaa 

353°11.0 

-42° 12.1 

2 

75°00.2 

191°46.3 

-21°41.2 

234°59.6 

-7°34.6 

171°09.2 

-23°07.9 

147°53.2 

-22°22.7 

Schedar 

349° 35.1 

56°38.9 

3 

90°02.6 

206°45.5 

-21°41.9 

250°00.5 

-7°35.2 

186° 11.2 

-23°07.9 

162°55.5 

-22°22.7 

Diphda 

348°51.1 

-17°52.8 

4 

105°05.1 

221°44.7 

-21°42.5 

265°01.5 

-7°35.8 

201° 13.1 

-23°08.0 

177°57.7 

-22°22.6 

Achernar 

335°22.9 

-57°08.4 

5 

120°07.6 

236°43.9 

-21°43.2 

280°02.4 

-7°36.4 

216° 15.0 

-23°08.0 

193°00.0 

-22°22.6 

Hamal 

327°55.5 

23°33.4 

6 

135°10.0 

251°43.1 

-21°43.9 

295°03.4 

-7°37.1 

231° 16.9 

-23°08.0 

208°02.3 

-22°22.6 

Polaris 

315°24.3 

89°20.8 

7 

150°12.5 

266°42.3 

-21°44.5 

310°04.3 

-7°37.7 

246° 18.9 

-23°08.0 

223°04.5 

-22°22.6 

Akamar 

315° 14.6 

-40° 13.6 

8 

165°15.0 

281°41.4 

-21°45.2 

325°05.3 

-7°38.3 

261°20.8 

-23°08.1 

238°06.8 

-22°22.6 

Menkar 

314°10.2 

4°10.0 

9 

180° 17.4 

296°40.6 

-21°45.8 

340° 06.2 

-7°38.9 

276° 22.7 

-23°08.1 

253°09.1 

-22°22.6 

Mirfak 

308°33.6 

49°55.8 

10 

195°19.9 

311°39.8 

-21°46.5 

355°07.1 

-7°39.6 

291°24.6 

-23°08.1 

268°11.3 

-22°22.5 

Aldebaran 

290° 44.1 

16°32.9 

11 

210°22.4 

326°39.0 

-21°47.1 

10°08.1 

-7°40.2 

306° 26.6 

-23°08.1 

283° 13.6 

-22°22.5 

Rigel 

281°07.6 

-8° 10.7 

12 

225°24.8 

341°38.2 

-21°47.8 

25°09.0 

-7°40.8 

321°28.5 

-23°08.2 

298° 15.9 

-22°22.5 

Capella 

280° 27.6 

46°00.9 

13 

240°27.3 

356°37.4 

-21°48.4 

40° 10.0 

-7°41.4 

336° 30.4 

-23°08.2 

313°18.1 

-22°22.5 

Bellatrix 

278° 27.1 

6°22.0 

14 

255°29.8 

11°36.6 

-21°49.1 

55° 10.9 

-7°42.1 

351°32.3 

-23°08.2 

328°20.4 

-22°22.5 

Elnath 

278°06.8 

28°37.3 

15 

270°32.2 

26°35.8 

-21°49.7 

70° 11.8 

-7°42.7 

6°34.3 

-23°08.2 

343°22.6 

-22°22.4 

Alnilam 

275°41.7 

-1° 11.4 

16 

285° 34.7 

41°35.0 

-21°50.4 

85° 12.8 

-7°43.3 

21°36.2 

-23°08.3 

358°24.9 

-22°22.4 

Betelgeuse 

270°56.3 

7°24.6 

17 

300° 37.1 

56°34.2 

-21°51.0 

100° 13.7 

-7°43.9 

36°38.1 

-23°08.3 

13°27.2 

-22°22.4 

Canopus 

263°53.9 

-52°42.2 

18 

315°39.6 

71°33.4 

-21°51.7 

115° 14.7 

-7°44.6 

51°40.0 

-23°08.3 

28°29.4 

-22°22.4 

Sirius 

258°29.6 

-16°44.3 

19 

330°42.1 

86°32.6 

-21°52.3 

130° 15.6 

-7°45.2 

66°42.0 

-23°08.3 

43°31.7 

-22°22.4 

Adara 

255°08.9 

-28°59.8 

20 

345° 44.5 

101°31.7 

-21°53.0 

145° 16.5 

-7°45.8 

81°43.9 

-23°08.4 

58°34.0 

-22°22.4 

Procyon 

244° 55.0 

5°10.6 

21 

0°47.0 

116°30.9 

-21°53.6 

160° 17.5 

-7°46.4 

96°45.8 

-23°08.4 

73°36.2 

-22°22.3 

Pollux 

243°22.2 

27°58.6 

22 

15°49.5 

131°30.1 

-21°54.3 

175° 18.4 

-7°47.0 

111°47.7 

-23°08.4 

88°38.5 

-22°22.3 

Avior 

234° 16.2 

-59°34.1 

23 

30°51.9 

146°29.3 

-21°54.9 

190° 19.4 

-7°47.7 

126°49.6 

-23°08.4 

103°40.7 

-22°22.3 

Suhail 

222°49.3 

-43°30.4 

Mer.pass.:20:56 

v-0.8 d-0.7 m-3.8 | 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 m-1.7 | 

v2.3 dO.O m0.6 

Miaplacidus 

221°38.9 

-69°47.5 


Alphard 

217°51.8 

-8°44.5 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.9 

11°52.3 













ci°opc 

0 

45 u 54.4 

161 u 28.5 

-21 u 55.5 

205 u 20.3 

-7°48.3 

141 u 51.6 

-23“08.5 

118 u 43.0 

-22 u 22.3 

uuDne 

±yo ‘to.o 

ionOnn a 

OJL jo. D 

1 A O r \-7 O 

1 

60°56.9 

176°27.7 

-21°56.2 

220°21.2 

-7°48.9 

156°53.5 

-23°08.5 

133°45.3 

-22°22.3 

Denebola 

182 2y.4 

14 2 . 1 . 8 

2 

75°59.3 

191°26.9 

-21°56.8 

235°22.2 

-7°49.5 

171°55.4 

-23°08.5 

148°47.5 

-22°22.2 

Gienah 

175°48.0 

i "70 One r> 

-17°38.8 

COOlOA 

3 

91°01.8 

206°26.1 

-21°57.4 

250°23.1 

-7° 50.2 

186° 57.3 

-23°08.6 

163°49.8 

-22°22.2 

Acrux 

1/3 05.U 

-63 12.2 

4 

106°04.3 

221°25.2 

-21°58.1 

265°24.1 

-7° 50.8 

201°59.3 

-23°08.6 

178°52.1 

-22°22.2 

Gacrux 

171°56.5 

-57° 13.1 

5 

121°06.7 

236°24.4 

-21°58.7 

280°25.0 

-7°51.4 

217°01.2 

-23°08.6 

193°54.3 

-22°22.2 

Alioth 

166° 17.3 

55°51.2 

6 

136°09.2 

251°23.6 

-21°59.3 

295°25.9 

-7°52.0 

232°03.1 

-23°08.6 

208°56.6 

-22°22.2 

Spica 

158°27.0 

1rnOrrn 

-11°15.6 

4ao io n 

7 

151°11.6 

266°22.8 

-21°60.0 

310°26.9 

-7°52.6 

247° 05.0 

-23°08.7 

223°58.8 

-22°22.2 

Alcaid 

152 55.9 

40 13.0 

8 

166° 14.1 

281°22.0 

-22°00.6 

325°27.8 

-7°53.3 

262°06.9 

-23°08.7 

239°01.1 

-22°22.1 

Hadar 

148°42.4 

1 A O OAO A 

-60°27.8 

AcO A "7 O 

9 

181°16.6 

296°21.2 

-22°01.2 

340° 28.8 

-7°53.9 

277° 08.9 

-23°08.7 

254°03.4 

-22°22.1 

Menkent 

148 02.9 

-36 27.8 

i r»o nc o 

10 

196° 19.0 

311°20.3 

-22°01.9 

355°29.7 

-7°54.5 

292° 10.8 

-23°08.7 

269°05.6 

-22°22.1 

Arcturus 

145 51.9 

19 05.3 

11 

211°21.5 

326°19.5 

-22°02.5 

10°30.6 

-7° 55.1 

307° 12.7 

-23°08.8 

284°07.9 

-22°22.1 

Rigil Kent. 

139°46.5 

-60° 54.8 

12 

226°24.0 

341°18.7 

-22°03.1 

25°31.6 

-7° 55.7 

322° 14.6 

-23°08.8 

299°10.1 

-22°22.1 

Zubenelg. 

137°00.9 

-16°07.2 

13 

241°26.4 

356°17.9 

-22°03.7 

40°32.5 

-7° 56.4 

337° 16.5 

-23°08.8 

314° 12.4 

-22°22.0 

Kochab 

137°21.2 

1 ocO r\—7 —7 

74° 04.6 

14 

256°28.9 

11°17.1 

-22°04.4 

55°33.5 

-7°57.0 

352° 18.5 

-23°08.8 

329° 14.7 

-22°22.0 

Alphecca 

126 07.7 

i i no ai n 

26 39.1 

ocOoo A 

15 

271°31.4 

26°16.2 

-22°05.0 

70° 34.4 

-7°57.6 

7° 20.4 

-23°08.9 

344° 16.9 

-22°22.0 

Antares 

112 21.2 

-26 28.4 

16 

286°33.8 

41°15.4 

-22°05.6 

85°35.3 

-7°58.2 

22°22.3 

-23°08.9 

359°19.2 

-22°22.0 

Atria 

107°19.6 

1 no O r\- 7 o 

-69°03.7 

1 C O A A O 

17 

301°36.3 

56°14.6 

-22°06.2 

100°36.3 

-7° 58.9 

37° 24.2 

-23°08.9 

14°21.4 

-22°22.0 

Sa bi k 

102 0/.8 

-15 44.8 

o “7 o A-7 A 

18 

316°38.7 

71°13.8 

-22°06.9 

115°37.2 

-7° 59.5 

52°26.1 

-23°08.9 

29°23.7 

-22°21.9 

Shaula 

96° 16.3 

AC O An —7 

-37 07.0 

iaOo a n 

19 

331°41.2 

86°13.0 

-22°07.5 

130°38.1 

-8°00.1 

67° 28.1 

-23°09.0 

44°26.0 

-22°21.9 

Rasalhague 

96 02.7 

nnO a a c 

12 33.0 

20 

346°43.7 

101°12.1 

-22°08.1 

145°39.1 

-8°00.7 

82° 30.0 

-23°09.0 

59°28.2 

-22°21.9 

Eta min 

y0 44.5 

51°29.5 

21 

1°46.1 

116°11.3 

-22°08.7 

160°40.0 

-8°01.3 

97°31.9 

-23°09.0 

74°30.5 

-22°21.9 

Kaus Aust. 

83°38.3 

onooc o 

-34°22.4 

ooo AO A 

22 

16°48.6 

131°10.5 

-22°09.3 

175°41.0 

-8°02.0 

112°33.8 

-23°09.0 

89°32.7 

-22°21.9 

Vega 

80 36.3 

38 48.4 

23 

31°51.1 

146°09.7 

-22°09.9 

190°41.9 

-8°02.6 

127°35.7 

-23°09.1 

104°35.0 

-22°21.9 

Nunki 

Altair 

75°53.1 

62°04.2 

-26° 16.3 
8°55.4 

Mer.pass.:20:52 

v-0.8 d-0.6 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 m-1.7 | 

v2.3 dO.O m0.6 

Peacock 

53°12.5 

-56°40.4 





















Deneb 

49°28.6 

45°21.4 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°58.1 

0 

46°53.5 

161°08.8 

-22 u 10.6 

205"42.8 

-8°03.2 

142 u 37.7 

-23°09.1 

119 u 37.3 

-22 u 21.8 

Alnair 

27°38.1 

-46°52.1 

1 

61°56.0 

176°08.0 

-22°11.2 

220° 43.8 

-8°03.8 

157°39.6 

-23°09.1 

134°39.5 

-22°21.8 

Fomalhaut 

15°19.1 

-29°31.2 

2 

76°58.5 

191°07.2 

-22°11.8 

235° 44.7 

-8°04.4 

172°41.5 

-23°09.1 

149°41.8 

-22°21.8 

Scheat 

13°49.0 

28°11.5 

3 

92°00.9 

206° 06.4 

-22° 12.4 

250°45.6 

-8°05.1 

187°43.4 

-23°09.1 

164°44.0 

-22°21.8 

Markab 

13°33.9 

15°18.8 

4 

107°03.4 

221°05.5 

-22° 13.0 

265°46.6 

-8°05.7 

202°45.3 

-23°09.2 

179°46.3 

-22°21.8 

2019/II/ 

SHA 

Mer.pass 

5 

122°05.9 

236°04.7 

-22° 13.6 

280° 47.5 

-8°06.3 

217°47.3 

-23°09.2 

194°48.5 

-22°21.7 


116°52.6 

13:14 

6 

137°08.3 

251°03.9 

-22° 14.2 

295°48.5 

-8°06.9 

232°49.2 

-23°09.2 

209°50.8 

-22°21.7 

Mars 

160°02 5 

10:20 

7 

152° 10.8 

266° 03.1 

-22° 14.8 

310°49.4 

-8°07.5 

247°51.1 

-23°09.2 

224°53.1 

-22°21.7 

J u piter 

96°10.1 

14:34 

8 

167° 13.2 

281°02.2 

-22° 15.4 

325°50.3 

-8°08.2 

262° 53.0 

-23°09.3 

239°55.3 

-22°21.7 

Saturn 

72°53.4 

16:06 

9 

182° 15.7 

296°01.4 

-22° 16.0 

340°51.3 

-8°08.8 

277°54.9 

-23°09.3 

254°57.6 

-22°21.7 




10 

197° 18.2 

311°00.6 

-22° 16.6 

355°52.2 

-8°09.4 

292°56.8 

-23°09.3 

269°59.8 

-22°21.6 

2019/11/ 

SHA 

Mer.pass 

11 

212°20.6 

325°59.7 

-22° 17.2 

10°53.1 

-8° 10.0 

307°58.8 

-23°09.3 

285°02.1 

-22°21.6 

Venus 

115°34.1 

13:15 

12 

227°23.1 

340°58.9 

-22° 17.8 

25° 54.1 

-8° 10.6 

323°00.7 

-23°09.4 

300°04.4 

-22°21.6 

Mars 

159°25.9 

10:18 

13 

242°25.6 

355°58.1 

-22° 18.4 

40°55.0 

-8°11.3 

338°02.6 

-23°09.4 

315°06.6 

-22°21.6 

Jupiter 

95°57.2 

14:31 

14 

257°28.0 

10°57.3 

-22° 19.0 

55°55.9 

-8°11.9 

353° 04.5 

-23°09.4 

330°08.9 

-22°21.6 

Saturn 

72°48.6 

16:03 

15 

272°30.5 

25°56.4 

-22° 19.6 

70°56.9 

-8°12.5 

8°06.4 

-23°09.4 

345°11.1 

-22°21.5 

2019/11/ 

SHA 

Mer.pass 

16 

287°33.0 

40°55.6 

-22°20.2 

85°57.8 

-8°13.1 

23°08.3 

-23°09.5 

0° 13.4 

-22°21.5 

Venus 

114°15.3 

13:16 

17 

302°35.4 

55°54.8 

-22°20.8 

100°58.7 

-8° 13.7 

38° 10.3 

-23°09.5 

15°15.6 

-22°21.5 

Mars 

158°49.3 

10:17 

18 

317°37.9 

70°53.9 

-22°21.4 

115°59.7 

-8° 14.3 

53° 12.2 

-23°09.5 

30° 17.9 

-22°21.5 

Jupiter 

95° 44.1 

14:28 

19 

332°40.3 

85°53.1 

-22°22.0 

131°00.6 

-8° 15.0 

68° 14.1 

-23°09.5 

45°20.1 

-22°21.5 

Saturn 

72°43.7 

15:59 

20 

347°42.8 

100°52.3 

-22°22.6 

146°01.6 

-8° 15.6 

83° 16.0 

-23°09.6 

60°22.4 

-22°21.4 

1 Horizontal naralax 


21 

2°45.3 

115°51.4 

-22°23.2 

161°02.5 

-8° 16.2 

98° 17.9 

-23°09.6 

75°24.7 

-22°21.4 


r 

Venus; 

0.1 

22 

17°47.7 

130°50.6 

-22°23.8 

176°03.4 

-8°16.8 

113°19.8 

-23°09.6 

90°26.9 

-22°21.4 


Mars: 

0.1 

23 

32°50.2 

145°49.8 

-22° 24.4 

191°04.4 

-8° 17.4 

128°21.8 

-23°09.6 

105°29.2 

-22°21.4 




Mer.pass.:20:49 

v-0.8 d-0.6 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 m-1.7 | 

v2.3 dO.O m0.6 
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2019 November 06 to Nov. 08 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

184“06.2 

-15°49.2 

70 u 59.6 

14.2 

-14 u 59.0 

9.0 

54.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

199°06.2 

-15°50.0 

85°32.8 

14.3 

-14°49.9 

9.1 

54.3 

72 

06:28 

07:55 

09:35 

13:51 

15:31 

16:57 

2 

214°06.2 

-15°50.7 

100°06.1 

14.3 

-14°40.8 

9.1 

54.3 

70 

06:22 

07:39 

08:60 

14:26 

15:47 

17:04 

3 

229°06.2 

-15°51.5 

114°39.5 

14.4 

-14°31.7 

9.2 

54.3 

68 

06:16 

07:25 

08:35 

14:51 

16:01 

17:10 

4 

244° 06.1 

-15°52.2 

129°12.9 

14.4 

-14°22.4 

9.3 

54.2 

66 

06:11 

07:14 

08:16 

15:10 

16:12 

17:15 

5 

259°06.1 

-15°53.0 

143°46.3 

14.5 

-14°13.1 

9.3 

54.2 

64 

06:07 

07:05 

08:00 

15:26 

16:21 

17:19 

6 

274° 06.1 

-15°53.7 

158° 19.8 

14.5 

-14°03.8 

9.4 

54.2 

62 

06:03 

06:57 

07:48 

15:39 

16:29 

17:23 

7 

289°06.1 

-15°54.5 

172°53.4 

14.6 

-13° 54.4 

9.4 

54.2 

60 

05:60 

06:50 

07:37 

15:50 

16:36 

17:27 

8 

304° 06.1 

-15°55.2 

187°26.9 

14.6 

-13°45.0 

9.5 

54.2 

58 

05:57 

06:44 

07:27 

15:59 

16:43 

17:30 

9 

319°06.0 

-15°56.0 

202°00.6 

14.7 

-13°35.5 

9.5 

54.2 

56 

05:54 

06:38 

07:19 

16:08 

16:48 

17:33 

10 

334°06.0 

-15°56.7 

216°34.2 

14.7 

-13°25.9 

9.6 

54.2 

54 

05:51 

06:33 

07:12 

16:15 

16:53 

17:36 

11 

349°06.0 

-15°57.5 

231°08.0 

14.7 

-13° 16.3 

9.6 

54.2 

52 

05:48 

06:29 

07:05 

16:22 

16:58 

17:38 

12 

4°06.0 

-15°58.2 

245°41.7 

14.8 

-13°06.6 

9.7 

54.2 

50 

05:46 

06:24 

06:59 

16:28 

17:02 

17:41 

13 

19°05.9 

-15°59.0 

260° 15.5 

14.8 

-12°56.9 

9.7 

54.2 

45 

05:40 

06:15 

06:46 

16:41 

17:12 

17:47 

14 

34°05.9 

-15°59.7 

274° 49.3 

14.9 

-12°47.1 

9.8 

54.2 

40 

05:35 

06:07 

06:35 

16:51 

17:20 

17:52 

15 

49°05.9 

-16°00.5 

289°23.2 

14.9 

-12°37.3 

9.8 

54.2 

35 

05:30 

05:60 

06:26 

17:01 

17:27 

17:57 

16 

64°05.9 

-16°01.2 

303°57.2 

14.9 

-12°27.5 

9.9 

54.2 

30 

05:25 

05:53 

06:18 

17:09 

17:34 

18:02 

17 

79°05.8 

-16°02.0 

318°31.1 

15.0 

-12°17.5 

9.9 

54.2 

20 

05:15 

05:41 

06:04 

17:23 

17:46 

18:12 

18 

94°05.8 

-16°02.7 

333°05.1 

15.0 

-12°07.6 

10.0 

54.2 

10 

05:05 

05:30 

05:52 

17:35 

17:57 

18:22 

19 

109°05.8 

-16°03.5 

347° 39.1 

15.1 

-11°57.6 

10.0 

54.2 

0 

04:54 

05:19 

05:40 

17:47 

18:09 

18:34 

20 

124°05.8 

-16°04.2 

2°13.2 

15.1 

-11°47.5 

10.1 

54.2 

-10 

04:41 

05:06 

05:28 

17:59 

18:21 

18:47 

21 

139°05.7 

-16°05.0 

16°47.3 

15.1 

-11°37.4 

10.1 

54.2 

-20 

04:25 

04:52 

05:16 

18:12 

18:35 

19:03 

22 

154°05.7 

-16°05.7 

31°21.5 

15.2 

-11°27.3 

10.2 

54.1 

-30 

04:05 

04:35 

05:01 

18:27 

18:52 

19:23 

23 

169°05.7 

-16°06.4 

45°55.7 

15.2 

-11° 17.1 

10.2 

54.1 

-35 

03:52 

04:25 

04:52 

18:35 

19:03 

19:36 


SD.—16.1 

Q_ 

II 

o 

CO 

S.D. —14.8 

-40 

03:37 

04:13 

04:43 

18:45 

19:15 

19:51 


-45 

03:17 

03:58 

04:31 

18:57 

19:30 

20:11 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:52 

03:40 

04:17 

19:11 

19:49 

20:37 










nO-'RQ 

moi 

ha- i n 

IQ.IO 

1 Q-RQ 

on-Ri 

0 

184°05.6 

-16°07.2 

60°29.9 

15.2 

-11°06.8 

10.3 

54.1 

-0^ 

uz.oy 

Uj.jI 

U*t. 1U 

±y. ±o 

ly.Do 

ZU.Dl 

1 

199°05.6 

-16°07.9 

75° 04.1 

15.3 

-10°56.5 

10.3 

54.1 

-54 

02:23 

03:21 

04:03 

19:25 

20:08 

21:06 

2 

214°05.6 

-16°08.7 

89°38.4 

15.3 

-10°46.2 

10.3 

54.1 

-56 

02:05 

03:09 

03:55 

19:34 

20:20 

21:25 

3 

229°05.6 

-16°09.4 

104° 12.7 

15.3 

-10°35.8 

10.4 

54.1 

-58 

01:41 

02:56 

03:46 

19:43 

20:34 

21:50 

4 

244°05.5 

-16°10.2 

118°47.1 

15.4 

-10°25.4 

10.4 

54.1 

-60 

01:07 

02:40 

03:35 

19:54 

20:50 

22:26 

5 

259°05.5 

-16°10.9 

133°21.4 

15.4 

-10°15.0 

10.5 

54.1 








6 

274°05.5 

-16°11.6 

147°55.8 

15.4 

-10°04.5 

10.5 

54.1 



Moonrise 



Moonset 


7 

289°05.4 

-16°12.4 

162°30.3 

15.4 

-9° 54.0 

10.6 

54.1 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

304°05.4 

-16°13.1 

177°04.7 

15.5 

-9°43.4 

10.6 

54.1 

72 

16:36 

16:13 

15:54 

23:25 

— 

01:16 

9 

319°05.4 

-16°13.9 

191°39.2 

15.5 

-9°32.8 

10.6 

54.1 

70 

16:15 

16:01 

15:49 

23:45 

— 

01:26 

10 

334°05.3 

-16°14.6 

206° 13.7 

15.5 

-9°22.1 

10.7 

54.1 

68 

15:58 

15:51 

15:44 


00:01 

01:35 

11 

349°05.3 

-16°15.3 

220°48.3 

15.6 

-9° 11.4 

10.7 

54.1 

66 

15:44 

15:43 

15:41 


00:13 

01:41 

12 

4°05.3 

-16°16.1 

235°22.8 

15.6 

-9°00.7 

10.7 

54.1 

64 

15:33 

15:36 

15:38 


00:23 

01:47 

13 

19°05.2 

-16°16.8 

249°57.4 

15.6 

-8°49.9 

10.8 

54.1 

62 

15:23 

15:30 

15:35 


00:32 

01:52 

14 

34°05.2 

-16°17.5 

264°32.0 

15.6 

-8°39.1 

10.8 

54.1 

60 

15:15 

15:24 

15:32 


00:40 

01:56 

15 

49°05.2 

-16°18.3 

279°06.7 

15.6 

-8°28.3 

10.9 

54.1 

58 

15:07 

15:20 

15:30 


00:46 

01:60 

16 

64° 05.1 

-16°19.0 

293°41.3 

15.7 

-8° 17.4 

10.9 

54.1 

56 

15:01 

15:15 

15:28 


00:52 

02:03 

17 

79°05.1 

-16°19.8 

308° 16.0 

15.7 

-8°06.5 

10.9 

54.1 

54 

14:55 

15:12 

15:27 


00:57 

02:06 

18 

94° 05.1 

-16°20.5 

322°50.7 

15.7 

-7° 55.6 

11.0 

54.1 

52 

14:50 

15:08 

15:25 


01:02 

02:09 

19 

109°05.0 

-16°21.2 

337°25.4 

15.7 

-7° 44.6 

11.0 

54.1 

50 

14:45 

15:05 

15:24 

00:01 

01:06 

02:11 

20 

124°05.0 

-16°22.0 

352°00.2 

15.7 

-7° 33.6 

11.0 

54.1 

45 

14:34 

14:58 

15:21 

00:14 

01:15 

02:16 

21 

139°05.0 

-16°22.7 

6°34.9 

15.8 

-7° 22.6 

11.0 

54.2 

40 

14:26 

14:53 

15:18 

00:25 

01:23 

02:21 

22 

154°04.9 

-16°23.4 

21°09.7 

15.8 

-7° 11.5 

11.1 

54.2 

35 

14:18 

14:48 

15:16 

00:34 

01:29 

02:24 

23 

169°04.9 

-16°24.2 

35°44.5 

15.8 

-7° 00.4 

11.1 

54.2 

30 

14:12 

14:43 

15:14 

00:42 

01:35 

02:28 


SD. —16.1 

Q_ 

II 

o 

S.D. —14.8 

20 

14:00 

14:36 

15:10 

00:55 

01:45 

02:33 


10 

13:50 

14:29 

15:07 

01:07 

01:53 

02:38 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

13:41 

14:23 

15:04 

01:18 

02:01 

02:43 









-10 

13-31 

14:17 

15:01 

01:29 

02 09 

02 47 

0 

1 

184“04.9 

199°04.8 

-16°24.9 

-16°25.6 

50 u 19.3 
64° 54.1 

15.8 

15.8 

-6° 49.3 
-6°38.2 

11.1 

11.2 

54.2 

54.2 

-20 

13:21 

14:10 

14:58 

01:41 

02:17 

02:52 

2 

214°04.8 

-16°26.4 

79°29.0 

15.8 

-6°27.0 

11.2 

54.2 

-30 

13:09 

14:02 

14:55 

01:54 

02:27 

02:58 

3 

229°04.7 

-16°27.1 

94°03.8 

15.9 

-6° 15.8 

11.2 

54.2 

-35 

13:02 

13:58 

14:53 

02:01 

02:32 

03:01 









-40 

12:55 

13:53 

14:50 

02:10 

02:38 

03:04 

4 

5 

244°04.7 

259°04.7 

-16°27.8 

-16°28.5 

108°38.7 
123° 13.6 

15.9 

15.9 

-6° 04.6 
-5°53.3 

11.2 

11.3 

54.2 

54.2 

-45 

-50 

12:46 

12:35 

13:47 

13:40 

14:48 

14:45 

02:20 

02:32 

02:46 

02:54 

03:09 

03:13 

6 

274°04.6 

-16°29.3 

137°48.5 

15.9 

-5° 42.0 

11.3 

54.2 








7 

289°04.6 

-16°30.0 

152°23.4 

15.9 

-5°30.7 

11.3 

54.2 

-52 

12:30 

13:36 

14:43 

02:38 

02:58 

03:16 

8 

304°04.5 

-16°30.7 

166°58.3 

15.9 

-5° 19.4 

11.3 

54.2 

-54 

12:24 

13:33 

14:42 

02:44 

03:02 

03:18 









-56 

12:18 

13:29 

14:40 

02:51 

03:07 

03:21 

9 

319°04.5 

-16°31.5 

181°33.2 

15.9 

-5°08.0 

11.4 

54.2 

-58 

12:11 

13:24 

14:38 

02:59 

03:12 

03:24 

10 

334°04.5 

-16°32.2 

196°08.1 

15.9 

-4°56.6 

11.4 

54.2 








11 

349°04.4 

-16°32.9 

210°43.0 

15.9 

-4° 45.2 

11.4 

54.2 

-60 

12:03 

13:19 

14:36 

03:07 

03:18 

03:27 

12 

4°04.4 

-16°33.6 

225° 18.0 

15.9 

-4°33.8 

11.4 

54.2 








13 

19°04.3 

-16°34.4 

239°52.9 

15.9 

-4°22.3 

11.5 

54.2 



Sun 



Moon 


14 

34°04.3 

-16°35.1 

254°27.9 

15.9 

-4° 10.8 

11.5 

54.2 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

49°04.3 

-16°35.8 

269°02.8 

16.0 

-3° 59.3 

11.5 

54.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

64°04.2 

-16°36.5 

283°37.8 

16.0 

-3° 47.8 

11.5 

54.3 

6 

16:25 

16:24 

11:43 

19:50 

07:29 

9(69%) 

17 

79°04.2 

-16°37.3 

298° 12.7 

16.0 

-3°36.3 

11.5 

54.3 

7 

16:23 

16:21 

11:43 

20:32 

08:12 

10(78%) 

18 

94° 04.1 

-16°38.0 

312°47.7 

16.0 

-3°24.8 

11.6 

54.3 

8 

16:19 

16:18 

11:43 

21:14 

08:53 

11(85%) 

19 

109°04.1 

-16°38.7 

327°22.6 

16.0 

-3° 13.2 

11.6 

54.3 








20 

124°04.0 

-16°39.4 

341°57.6 

16.0 

-3°01.6 

11.6 

54.3 








21 

139°04.0 

-16°40.2 

356°32.6 

16.0 

-2°50.0 

11.6 

54.3 








22 

154°04.0 

-16°40.9 

11°07.5 

16.0 

-2°38.4 

11.6 

54.3 








23 

169°03.9 

-16°41.6 

25°42.5 

16.0 

-2°26.7 

11.6 

54.3 









SD. —16.1 

Q_ 

II 

o 

S.D. = 14.8 
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Saturn 


Stars 


November 09, 10 ,11 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

47°52.7 

160°48.9 

-22° 24.9 

206°05.3 

-8°18.1 

143° 23.7 

-23°09.7 

120°31.4 

-22°21.4 

Alpheratz 

357°38.8 

29°12.1 

1 

62°55.1 

175°48.1 

-22°25.5 

221°06.2 

-8°18.7 

158°25.6 

-23°09.7 

135°33.7 

-22°21.4 

Ankaa 

353°11.0 

-42° 12.1 

2 

77°57.6 

190°47.2 

-22°26.1 

236°07.2 

-8°19.3 

173°27.5 

-23°09.7 

150°35.9 

-22°21.3 

Schedar 

349° 35.1 

56°38.9 

3 

93°00.1 

205°46.4 

-22°26.7 

251°08.1 

-8°19.9 

188°29.4 

-23°09.7 

165°38.2 

-22°21.3 

Diphda 

348°51.1 

-17°52.8 

4 

108°02.5 

220°45.6 

-22°27.3 

266°09.0 

-8°20.5 

203°31.3 

-23°09.8 

180°40.4 

-22°21.3 

Achernar 

335°22.9 

-57°08.4 

5 

123°05.0 

235° 44.7 

-22°27.9 

281°10.0 

-8°21.1 

218°33.3 

-23°09.8 

195°42.7 

-22°21.3 

Hamal 

327°55.5 

23°33.4 

6 

138°07.5 

250°43.9 

-22° 28.4 

296° 10.9 

-8°21.8 

233°35.2 

-23°09.8 

210°45.0 

-22°21.3 

Polaris 

315°24.2 

89°20.8 

7 

153°09.9 

265°43.1 

-22°29.0 

311°11.8 

-8°22.4 

248° 37.1 

-23°09.8 

225°47.2 

-22°21.2 

Akamar 

315° 14.6 

-40° 13.6 

8 

168° 12.4 

280°42.2 

-22°29.6 

326° 12.8 

-8°23.0 

263°39.0 

-23°09.9 

240°49.5 

-22°21.2 

Menkar 

314°10.2 

4°10.0 

9 

183° 14.8 

295°41.4 

-22°30.2 

341° 13.7 

-8°23.6 

278°40.9 

-23°09.9 

255°51.7 

-22°21.2 

Mirfak 

308°33.6 

49°55.8 

10 

198° 17.3 

310°40.5 

-22°30.7 

356° 14.6 

-8°24.2 

293°42.8 

-23°09.9 

270°54.0 

-22°21.2 

Aldebaran 

290° 44.1 

16°32.9 

11 

213°19.8 

325°39.7 

-22°31.3 

11°15.6 

-8°24.9 

308°44.7 

-23°09.9 

285°56.2 

-22°21.2 

Rigel 

281°07.6 

-8° 10.7 

12 

228°22.2 

340° 38.9 

-22°31.9 

26° 16.5 

-8°25.5 

323°46.7 

-23°09.9 

300°58.5 

-22°21.1 

Capella 

280° 27.6 

46°00.9 

13 

243° 24.7 

355°38.0 

-22°32.5 

41° 17.4 

-8°26.1 

338°48.6 

-23° 10.0 

316°00.7 

-22°21.1 

Bellatrix 

278° 27.0 

6°22.0 

14 

258°27.2 

10°37.2 

-22°33.0 

56°18.4 

-8°26.7 

353° 50.5 

-23° 10.0 

331°03.0 

-22°21.1 

Elnath 

278°06.8 

28°37.3 

15 

273°29.6 

25°36.3 

-22° 33.6 

71°19.3 

-8°27.3 

8°52.4 

-23° 10.0 

346°05.2 

-22°21.1 

Alnilam 

275°41.7 

-1° 11.4 

16 

288°32.1 

40°35.5 

-22° 34.2 

86°20.2 

-8°27.9 

23°54.3 

-23°10.0 

1°07.5 

-22°21.1 

Betelgeuse 

270°56.3 

7°24.6 

17 

303°34.6 

55°34.7 

-22° 34.7 

101°21.2 

-8°28.6 

38°56.2 

-23°10.1 

16°09.8 

-22°21.0 

Canopus 

263°53.8 

-52°42.2 

18 

318°37.0 

70°33.8 

-22°35.3 

116°22.1 

-8°29.2 

53°58.1 

-23°10.1 

31°12.0 

-22°21.0 

Sirius 

258°29.6 

-16°44.3 

19 

333°39.5 

85°33.0 

-22°35.9 

131°23.0 

-8°29.8 

69°00.1 

-23°10.1 

46° 14.3 

-22°21.0 

Adara 

255°08.9 

-28°59.8 

20 

348°41.9 

100°32.1 

-22° 36.4 

146°24.0 

-8°30.4 

84°02.0 

-23° 10.1 

61°16.5 

-22°21.0 

Procyon 

244° 54.9 

5°10.6 

21 

3°44.4 

115°31.3 

-22°37.0 

161°24.9 

-8°31.0 

99°03.9 

-23° 10.2 

76°18.8 

-22°21.0 

Pollux 

243°22.2 

27°58.6 

22 

18°46.9 

130°30.4 

-22°37.6 

176°25.8 

-8°31.6 

114°05.8 

-23° 10.2 

91°21.0 

-22°20.9 

Avior 

234°16.1 

-59° 34.1 

23 

33°49.3 

145°29.6 

-22°38.1 

191°26.8 

-8°32.3 

129°07.7 

-23° 10.2 

106°23.3 

-22°20.9 

Suhail 

222°49.2 

-43°30.4 

Mer.pass.:20:45 | 

v-0.8 d-0.6 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 

m-1.7 

v2.3 dO.O m0.6 

Miaplacidus 

221°38.8 

-69°47.5 


Alphard 

217°51.8 

-8°44.5 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.9 

11°52.3 











n i iKbo 


fil ° oo c 

0 

48“51.8 

160 u 28.7 

-22 u 38.7 

206 u 27.7 

-8 U 32.9 

144 u 09.6 

-23 u 10.2 

121 u 25.5 

-22 u 20.9 

uuDne 

±yo ‘to.o 

OJ. jO.D 

1 A O 0"7 O 

1 

63°54.3 

175°27.9 

-22°39.2 

221°28.6 

-8°33.5 

159°11.5 

-23° 10.3 

136°27.8 

-22°20.9 

Denebola 

182 2y.3 

14 2.(.o 

2 

78°56.7 

190°27.0 

-22°39.8 

236°29.6 

-8° 34.1 

174° 13.4 

-23° 10.3 

151°30.0 

-22°20.9 

Gienah 

175°48.0 

i "70 One n 

-17°38.8 

CoOlOO 

3 

93°59.2 

205°26.2 

-22°40.4 

251°30.5 

-8°34.7 

189° 15.4 

-23°10.3 

166°32.3 

-22°20.8 

Acrux 

1/3 05.U 

-63 12.2 

4 

109°01.7 

220°25.4 

-22°40.9 

266°31.4 

-8°35.3 

204° 17.3 

-23° 10.3 

181°34.5 

-22°20.8 

Gacrux 

171°56.5 

-57° 13.1 

5 

124° 04.1 

235°24.5 

-22°41.5 

281°32.3 

-8°35.9 

219°19.2 

-23° 10.3 

196°36.8 

-22°20.8 

Alioth 

166° 17.3 

55°51.1 

6 

139°06.6 

250°23.7 

-22°42.0 

296°33.3 

-8°36.6 

234°21.1 

-23° 10.4 

211°39.0 

-22°20.8 

Spica 

158°26.9 

1rnOrrn 

-11°15.6 

/iaOio r\ 

7 

154°09.1 

265°22.8 

-22°42.6 

311°34.2 

-8°37.2 

249° 23.0 

-23° 10.4 

226°41.3 

-22°20.8 

Alcaid 

152 55.9 

40 13.0 

8 

169°11.5 

280°22.0 

-22°43.1 

326°35.1 

-8°37.8 

264° 24.9 

-23° 10.4 

241°43.5 

-22°20.7 

Hadar 

148°42.3 

i a o O no o 

-60°27.8 

9 

184° 14.0 

295°21.1 

-22°43.7 

341°36.1 

-8°38.4 

279°26.8 

-23° 10.4 

256°45.8 

-22°20.7 

Menkent 

148 02.8 

-36°27.7 

1 riO nr n 

10 

199° 16.4 

310°20.3 

-22°44.2 

356°37.0 

-8°39.0 

294° 28.7 

-23° 10.5 

271°48.0 

-22°20.7 

Arcturus 

145 51.9 

19 05.2 

11 

214°18.9 

325° 19.4 

-22°44.8 

11°37.9 

-8°39.6 

309° 30.6 

-23° 10.5 

286°50.3 

-22°20.7 

Rigil Kent. 

139°46.5 

-60° 54.7 

12 

229°21.4 

340° 18.6 

-22°45.3 

26°38.9 

-8°40.3 

324° 32.6 

-23° 10.5 

301°52.5 

-22°20.7 

Zubenelg. 

137°00.9 

-16°07.2 

13 

244°23.8 

355° 17.7 

-22°45.9 

41°39.8 

-8°40.9 

339°34.5 

-23° 10.5 

316°54.8 

-22°20.6 

Kochab 

137°21.2 

1 r\—7 —7 

74° 04.5 

oc O on i 

14 

259°26.3 

10°16.9 

-22°46.4 

56°40.7 

-8°41.5 

354° 36.4 

-23° 10.6 

331°57.0 

-22°20.6 

Alphecca 

126 07.7 

i i no o 

26 39.1 

ocOoo A 

15 

274°28.8 

25°16.0 

-22°46.9 

71°41.7 

-8°42.1 

9°38.3 

-23° 10.6 

346°59.3 

-22°20.6 

Antares 

112 21.3 

-26 28.4 

16 

289°31.2 

40° 15.2 

-22°47.5 

86°42.6 

-8°42.7 

24°40.2 

-23°10.6 

2°01.5 

-22°20.6 

Atria 

107° 19.7 

1 no O r\- 7 o 

-69°03.7 

1 C O A A O 

17 

304°33.7 

55° 14.3 

-22°48.0 

101°43.5 

-8°43.3 

39°42.1 

-23° 10.6 

17°03.8 

-22°20.6 

Sa bi k 

102 0/.8 

-15 44.8 

18 

319°36.2 

70° 13.4 

-22°48.6 

116°44.4 

-8°43.9 

54°44.0 

-23° 10.6 

32°06.0 

-22°20.5 

Shaula 

96° 16.3 

r\ /- O no “7 

-37 07.0 

10 O 00 n 

19 

334°38.6 

85°12.6 

-22°49.1 

131°45.4 

-8°44.6 

69°45.9 

-23° 10.7 

47°08.3 

-22°20.5 

Rasalhague 

96 02.7 

nnO a a c 

12 33.0 

20 

349°41.1 

100°11.7 

-22°49.6 

146°46.3 

-8°45.2 

84°47.8 

-23°10.7 

62°10.5 

-22°20.5 

Eta min 

yO 44.5 

51°29.5 

21 

4° 43.6 

115°10.9 

-22°50.2 

161°47.2 

-8°45.8 

99°49.8 

-23° 10.7 

77° 12.8 

-22°20.5 

Kaus Aust. 

83°38.3 

onooc O 

-34°22.4 

onO a O A 

22 

19°46.0 

130° 10.0 

-22°50.7 

176°48.2 

-8°46.4 

114°51.7 

-23° 10.7 

92°15.0 

-22°20.5 

Vega 

80 36.3 

38 48.4 

23 

34° 48.5 

145°09.2 

-22°51.2 

191°49.1 

-8°47.0 

129°53.6 

-23° 10.8 

107° 17.3 

-22°20.4 

Nunki 

Altair 

75°53.1 

62°04.2 

-26° 16.3 
8°55.4 

Mer.pass.:20:41 | 

v-0.8 d-0.6 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 

m-1.7 

v2.3 dO.O m0.6 

Peacock 

53°12.5 

-56°40.4 





















Deneb 

49°28.6 

45°21.4 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°58.1 

0 

49“50.9 

160°08.3 

-22 u 51.8 

206 u 50.0 

-8°47.6 

144 u 55.5 

-23 u 10.8 

122 u 19.5 

-22 u 20.4 

Alnair 

27°38.2 

-46°52.1 

1 

64°53.4 

175°07.5 

-22°52.3 

221°50.9 

-8°48.2 

159°57.4 

-23° 10.8 

137°21.8 

-22°20.4 

Fomalhaut 

15°19.1 

-29°31.2 

2 

79°55.9 

190°06.6 

-22°52.8 

236°51.9 

-8°48.8 

174°59.3 

-23° 10.8 

152°24.0 

-22°20.4 

Scheat 

13°49.0 

28°11.5 

3 

94°58.3 

205°05.7 

-22° 53.4 

251°52.8 

-8°49.5 

190°01.2 

-23° 10.8 

167°26.3 

-22°20.4 

Markab 

13°33.9 

15°18.8 

4 

110°00.8 

220°04.9 

-22°53.9 

266°53.7 

-8°50.1 

205°03.1 

-23° 10.9 

182°28.5 

-22°20.3 

2019/II/ 

SHA 

Mer.pass 

5 

125°03.3 

235°04.0 

-22° 54.4 

281°54.7 

-8°50.7 

220°05.0 

-23°10.9 

197°30.8 

-22°20.3 


112°56.3 

13:17 

6 

140°05.7 

250°03.2 

-22°54.9 

296°55.6 

-8°51.3 

235°06.9 

-23° 10.9 

212°33.0 

-22°20.3 

Mars 

158°12.6 

10:15 

7 

155°08.2 

265°02.3 

-22°55.5 

311°56.5 

-8°51.9 

250°08.8 

-23°10.9 

227°35.3 

-22°20.3 

J u piter 

95°31.0 

14:25 

8 

170° 10.7 

280°01.5 

-22°56.0 

326°57.4 

-8°52.5 

265° 10.8 

-23° 11.0 

242°37.5 

-22°20.2 

Saturn 

72°38.8 

15:56 

9 

185° 13.1 

295°00.6 

-22°56.5 

341°58.4 

-8°53.1 

280° 12.7 

-23°11.0 

257°39.8 

-22°20.2 




10 

200° 15.6 

309°59.7 

-22° 57.0 

356°59.3 

-8°53.8 

295° 14.6 

-23°11.0 

272°42.0 

-22°20.2 

2019/11/ 

SHA 

Mer.pass 

11 

215°18.0 

324°58.9 

-22°57.6 

12°00.2 

-8°54.4 

310° 16.5 

-23° 11.0 

287°44.3 

-22°20.2 

Venus 

111°36.9 

13:19 

12 

230°20.5 

339°58.0 

-22°58.1 

27°01.2 

-8°55.0 

325° 18.4 

-23° 11.0 

302°46.5 

-22°20.2 

Mars 

157°35.9 

10:14 

13 

245°23.0 

354° 57.1 

-22°58.6 

42°02.1 

-8°55.6 

340° 20.3 

-23° 11.1 

317°48.8 

-22°20.1 

Jupiter 

95°17.8 

14:22 

14 

260°25.4 

9°56.3 

-22°59.1 

57°03.0 

-8°56.2 

355°22.2 

-23° 11.1 

332°51.0 

-22°20.1 

Saturn 

72°33.7 

15:52 

15 

275°27.9 

24°55.4 

-22°59.6 

72°03.9 

-8°56.8 

10°24.1 

-23° 11.1 

347°53.3 

-22°20.1 

2019/11/ 

SHA 

Mer.pass 

16 

290°30.4 

39° 54.6 

-23°00.1 

87°04.9 

-8°57.4 

25°26.0 

-23° 11.1 

2°55.5 

-22°20.1 

Venus 

110° 17.4 

13:20 

17 

305°32.8 

54°53.7 

-23° 00.6 

102°05.8 

-8°58.0 

40° 27.9 

-23°11.2 

17°57.8 

-22°20.1 

Mars 

156°59.1 

10:12 

18 

320°35.3 

69°52.8 

-23°01.2 

117°06.7 

-8°58.7 

55°29.8 

-23° 11.2 

33°00.0 

-22°20.0 

Jupiter 

95° 04.5 

14:18 

19 

335°37.8 

84°52.0 

-23°01.7 

132°07.6 

-8°59.3 

70°31.7 

-23° 11.2 

48°02.2 

-22°20.0 

Saturn 

72°28.6 

15:48 

20 

350°40.2 

99°51.1 

-23° 02.2 

147°08.6 

-8°59.9 

85°33.6 

-23° 11.2 

63°04.5 

-22°20.0 

1 Horizontal naralax 


21 

5°42.7 

114°50.2 

-23°02.7 

162°09.5 

-9°00.5 

100°35.6 

-23° 11.2 

78°06.7 

-22°20.0 


r 

Venus; 

0.1 

22 

20°45.2 

129°49.4 

-23° 03.2 

177° 10.4 

-9°01.1 

115°37.5 

-23°11.3 

93°09.0 

-22°20.0 


Mars: 

0.1 

23 

35°47.6 

144° 48.5 

-23° 03.7 

192°11.4 

-9°01.7 

130°39.4 

-23°11.3 

108°11.2 

-22°19.9 




Mer.pass.:20:37 

v-0.9 d-0.5 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 





210 



2019 November 09 to Nov. 11 


GHA 

184 ,J 03.9 
199°03.8 
214°03.8 
229°03.7 
244° 03.7 
259°03.6 
274° 03.6 
289°03.5 
304° 03.5 
319°03.4 
334° 03.4 
349° 03.3 
4°03.3 
19°03.2 
34°03.2 
49° 03.1 
64°03.1 
79°03.0 
94°03.0 
109°02.9 
124°02.9 
139°02.8 
154°02.8 
169°02.7 
SD. —16.1 


GHA 

184°01.2 
199°01.2 
214°01.1 
229°01.1 
244°01.0 
259°00.9 
274° 00.9 
289°00.8 
304° 00.7 
319°00.7 
334° 00.6 
349° 00.5 
4°00.5 
19°00.4 
34°00.3 
49°00.3 
64°00.2 
79°00.1 
94°00.0 
108°60.0 
123°59.9 
138°59.8 
153°59.8 
168°59.7 
SD. —16.2 


Dec 

-16 u 42.3 
-16°43.0 
-16°43.8 
-16°44.5 
-16°45.2 
-16°45.9 
-16°46.6 
-16°47.3 
-16°48.1 
-16°48.8 
-16°49.5 
-16°50.2 
-16°50.9 
-16°51.6 
-16°52.4 
-16°53.1 
-16°53.8 
-16°54.5 
-16°55.2 
-16°55.9 
-16°56.6 
-16°57.3 
-16°58.0 
-16°58.8 
d—-0.7 


GHA 

40' ; 17.4 
54° 52.4 
69°27.3 
84°02.2 
98°37.2 
113°12.1 
127°47.0 
142°21.9 
156°56.8 
171°31.6 
186°06.5 
200°41.4 
215°16.2 
229°51.0 
244° 25.9 
259°00.6 
273° 35.4 
288° 10.2 
302°44.9 
317°19.7 
331°54.4 
346° 29.0 
1°03.7 
15°38.4 


Dec 
-2'15.1 
-2°03.4 
-1°51.8 
-1°40.1 
-1°28.4 
-1°16.7 
-1°04.9 
-0°53.2 
-0°41.5 
-0°29.7 
-0°18.0 
-0°06.2 
0°05.6 
0°17.3 
0°29.1 
0°40.9 
0°52.7 
1°04.5 
1°16.3 
1°28.1 
1°39.9 
1°51.7 
2°03.5 
2°15.3 
S.D. = 14.8 


sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

184°02.7 

-16°59.5 

30° 13.0 

15.6 

2°27.1 

11.8 

54.6 

1 

199°02.6 

-17°00.2 

44°47.6 

15.6 

2°38.9 

11.8 

54.6 

2 

214°02.5 

-17° 00.9 

59°22.1 

15.6 

2°50.7 

11.8 

54.6 

3 

229°02.5 

-17°01.6 

73°56.7 

15.5 

3°02.4 

11.8 

54.6 

4 

244°02.4 

-17°02.3 

88°31.2 

15.5 

3° 14.2 

11.8 

54.7 

5 

259°02.4 

-17° 03.0 

103° 05.7 

15.5 

3°26.0 

11.8 

54.7 

6 

274°02.3 

-17° 03.7 

117°40.1 

15.4 

3°37.8 

11.8 

54.7 

7 

289°02.3 

-17°04.4 

132° 14.6 

15.4 

3°49.5 

11.8 

54.7 

8 

304°02.2 

-17°05.1 

146° 49.0 

15.4 

4°01.3 

11.8 

54.7 

9 

319°02.2 

-17° 05.8 

161°23.3 

15.4 

4° 13.0 

11.7 

54.7 

10 

334°02.1 

-17° 06.5 

175°57.7 

15.3 

4°24.8 

11.7 

54.7 

11 

349°02.0 

-17°07.2 

190°32.0 

15.3 

4°36.5 

11.7 

54.8 

12 

4°02.0 

-17° 07.9 

205° 06.3 

15.3 

4°48.2 

11.7 

54.8 

13 

19°01.9 

-17°08.6 

219°40.5 

15.2 

4°59.9 

11.7 

54.8 

14 

34°01.9 

-17°09.3 

234° 14.7 

15.2 

5°11.6 

11.7 

54.8 

15 

49°01.8 

-17°10.0 

248°48.9 

15.2 

5°23.3 

11.7 

54.8 

16 

64°01.7 

-17°10.7 

263°23.0 

15.1 

5°34.9 

11.7 

54.8 

17 

79°01.7 

-17° 11.4 

277°57.1 

15.1 

5°46.6 

11.6 

54.8 

18 

94°01.6 

-17°12.1 

292°31.2 

15.0 

5°58.2 

11.6 

54.9 

19 

109°01.6 

-17° 12.8 

307° 05.2 

15.0 

6°09.8 

11.6 

54.9 

20 

124°01.5 

-17° 13.5 

321°39.2 

15.0 

6°21.4 

11.6 

54.9 

21 

139°01.4 

-17°14.2 

336° 13.1 

14.9 

6°33.0 

11.6 

54.9 

22 

154°01.4 

-17°14.9 

350°47.0 

14.9 

6°44.6 

11.6 

54.9 

23 

169°01.3 

-17° 15.6 

5°20.9 

14.8 

6°56.1 

11.5 

54.9 


SD. —16.1 

Q. 

II 

O 

S.D.—14.9 


Dec 

GHA 

V 

Dec 

d 

HP 

-17 u 16.3 

19 u 54.7 

14.8 

7°07.7 

11.5 

55.0 

-17° 17.0 

34° 28.5 

14.8 

7° 19.2 

11.5 

55.0 

-17° 17.7 

49° 02.2 

14.7 

7° 30.6 

11.5 

55.0 

-17° 18.4 

63°35.9 

14.7 

7°42.1 

11.4 

55.0 

-17°19.1 

78°09.6 

14.6 

7°53.5 

11.4 

55.0 

-17° 19.8 

92°43.2 

14.6 

8°04.9 

11.4 

55.0 

-17° 20.5 

107° 16.7 

14.5 

8°16.3 

11.4 

55.1 

-17°21.2 

121°50.2 

14.5 

8°27.7 

11.3 

55.1 

-17°21.9 

136°23.7 

14.4 

8°39.0 

11.3 

55.1 

-17° 22.6 

150°57.1 

14.4 

8°50.3 

11.3 

55.1 

-17° 23.2 

165°30.5 

14.3 

9°01.6 

11.3 

55.1 

-17° 23.9 

180°03.8 

14.3 

9°12.8 

11.2 

55.2 

-17°24.6 

194°37.0 

14.2 

9°24.0 

11.2 

55.2 

-17° 25.3 

209° 10.2 

14.2 

9°35.2 

11.2 

55.2 

-17° 26.0 

223°43.4 

14.1 

9°46.3 

11.1 

55.2 

-17°26.7 

238°16.5 

14.1 

9°57.4 

11.1 

55.2 

-17°27.4 

252°49.5 

14.0 

10°08.5 

11.1 

55.2 

-17° 28.1 

267° 22.5 

14.0 

10°19.5 

11.0 

55.3 

-17° 28.8 

281°55.5 

13.9 

10°30.5 

11.0 

55.3 

-17° 29.4 

296°28.4 

13.9 

10°41.5 

10.9 

55.3 

-17° 30.1 

311°01.2 

13.8 

10°52.4 

10.9 

55.3 

-17° 30.8 

325° 34.0 

13.7 

11°03.3 

10.9 

55.3 

-17°31.5 

340° 06.7 

13.7 

11°14.2 

10.8 

55.4 

-17° 32.2 

354°39.3 

13.6 

11°25.0 

10.8 

55.4 

d=-0.7 

S.D. —15.0 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

06:40 

08:09 

09:59 

13:27 

15:17 

16:46 

70 

06:32 

07:50 

09:17 

14:10 

15:36 

16:55 

68 

06:25 

07:36 

08:48 

14:38 

15:51 

17:01 

66 

06:19 

07:24 

08:27 

14:60 

16:03 

17:07 

64 

06:14 

07:13 

08:10 

15:17 

16:13 

17:12 

62 

06:10 

07:05 

07:56 

15:31 

16:22 

17:17 

60 

06:06 

06:57 

07:44 

15:43 

16:30 

17:21 

58 

06:02 

06:50 

07:34 

15:53 

16:37 

17:24 

56 

05:59 

06:44 

07:25 

16:02 

16:43 

17:28 

54 

05:56 

06:39 

07:17 

16:10 

16:48 

17:31 

52 

05:53 

06:34 

07:10 

16:17 

16:53 

17:34 

50 

05:50 

06:29 

07:04 

16:23 

16:58 

17:37 

45 

05:44 

06:19 

06:50 

16:37 

17:08 

17:43 

40 

05:38 

06:10 

06:39 

16:48 

17:17 

17:49 

35 

05:32 

06:03 

06:29 

16:58 

17:25 

17:55 

30 

05:27 

05:56 

06:21 

17:07 

17:32 

18:01 

20 

05:16 

05:43 

06:06 

17:22 

17:45 

18:11 

10 

05:05 

05:31 

05:53 

17:35 

17:57 

18:22 

0 

04:54 

05:19 

05:40 

17:47 

18:09 

18:34 

-10 

04:40 

05:06 

05:28 

17:60 

18:22 

18:48 

-20 

04:24 

04:51 

05:14 

18:14 

18:37 

19:04 

-30 

04:02 

04:33 

04:59 

18:29 

18:55 

19:26 

-35 

03:49 

04:22 

04:50 

18:38 

19:06 

19:39 

-40 

03:33 

04:10 

04:39 

18:49 

19:19 

19:56 

-45 

03:12 

03:54 

04:27 

19:01 

19:35 

20:17 

-50 

02:45 

03:34 

04:12 

19:16 

19:55 

20:44 

-52 

02:31 

03:25 

04:05 

19:24 

20:04 

20:58 

-54 

02:15 

03:14 

03:57 

19:32 

20:15 

21:15 

-56 

01:54 

03:02 

03:49 

19:40 

20:28 

21:36 

-58 

01:27 

02:47 

03:39 

19:51 

20:43 

22:05 

-60 

00:45 

02:30 

03:27 

20:02 

21:00 

22:51 




Moonrise 



Moonset 


Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

72 

15:36 

15:18 

14:58 

03:02 

04:48 

06:39 

70 

15:37 

15:26 

15:13 

03:05 

04:43 

06:26 

68 

15:38 

15:32 

15:25 

03:07 

04:40 

06:15 

66 

15:39 

15:37 

15:35 

03:08 

04:36 

06:06 

64 

15:39 

15:41 

15:44 

03:10 

04:34 

05:59 

62 

15:40 

15:45 

15:51 

03:11 

04:31 

05:53 

60 

15:40 

15:48 

15:57 

03:12 

04:29 

05:48 

58 

15:41 

15:51 

16:03 

03:13 

04:27 

05:43 

56 

15:41 

15:54 

16:08 

03:14 

04:26 

05:39 

54 

15:41 

15:56 

16:13 

03:15 

04:24 

05:35 

52 

15:42 

15:58 

16:17 

03:15 

04:23 

05:32 

50 

15:42 

16:00 

16:20 

03:16 

04:22 

05:29 

45 

15:42 

16:05 

16:29 

03:17 

04:19 

05:22 

40 

15:43 

16:08 

16:35 

03:18 

04:17 

05:17 

35 

15:43 

16:11 

16:41 

03:19 

04:15 

05:12 

30 

15:44 

16:14 

16:47 

03:20 

04:13 

05:08 

20 

15:44 

16:19 

16:56 

03:22 

04:11 

05:01 

10 

15:45 

16:24 

17:04 

03:23 

04:08 

04:54 

0 

15:46 

16:28 

17:11 

03:24 

04:06 

04:48 

-10 

15:46 

16:32 

17:19 

03:25 

04:03 

04:42 

-20 

15:47 

16:36 

17:27 

03:27 

04:01 

04:36 

-30 

15:48 

16:41 

17:36 

03:28 

03:58 

04:29 

-35 

15:48 

16:44 

17:42 

03:29 

03:56 

04:25 

-40 

15:49 

16:48 

17:48 

03:29 

03:54 

04:20 

-45 

15:49 

16:52 

17:55 

03:30 

03:52 

04:15 

-50 

15:50 

16:56 

18:04 

03:32 

03:50 

04:09 

-52 

15:50 

16:59 

18:08 

03:32 

03:49 

04:06 

-54 

15:51 

17:01 

18:13 

03:33 

03:47 

04:03 

-56 

15:51 

17:04 

18:18 

03:33 

03:46 

03:59 

-58 

15:52 

17:07 

18:23 

03:34 

03:44 

03:55 

-60 

15:52 

17:10 

18:30 

03:35 

03:43 

03:51 


Sun 

Eqn.of Time 
00 h 12 h 

16:15 16:13 

16:11 16:08 

16:05 16:02 


Moon 

Mer.Pass. 
Upper Lower 

21:55 09:34 

22:37 10:16 

23:22 10:59 


12(91%) 

13(96%) 

14(99%) 


Saturn 


Stars 


November 12, 13 ,14 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

50°50.1 

159°47.6 

-23°04.2 

207° 12.3 

-9°02.3 

145°41.3 

-23° 11.3 

123°13.5 

-22°19.9 

Alpheratz 

357°38.8 

29°12.1 

1 

65°52.5 

174°46.8 

-23°04.7 

222° 13.2 

-9°02.9 

160°43.2 

-23° 11.3 

138° 15.7 

-22°19.9 

Ankaa 

353°11.0 

-42° 12.1 

2 

80°55.0 

189°45.9 

-23°05.2 

237°14.1 

-9°03.5 

175°45.1 

-23° 11.4 

153°18.0 

-22°19.9 

Schedar 

349° 35.1 

56°38.9 

3 

95°57.5 

204°45.0 

-23°05.7 

252°15.1 

-9°04.2 

190°47.0 

-23° 11.4 

168°20.2 

-22°19.9 

Diphda 

348°51.1 

-17°52.8 

4 

110°59.9 

219°44.2 

-23°06.2 

267° 16.0 

-9°04.8 

205°48.9 

-23° 11.4 

183°22.5 

-22°19.8 

Achernar 

335°23.0 

-57°08.4 

5 

126°02.4 

234°43.3 

-23°06.7 

282° 16.9 

-9°05.4 

220°50.8 

-23° 11.4 

198°24.7 

-22°19.8 

Hamal 

327°55.5 

23°33.4 

6 

141°04.9 

249°42.4 

-23°07.2 

297° 17.8 

-9°06.0 

235°52.7 

-23° 11.4 

213°27.0 

-22°19.8 

Polaris 

315°24.0 

89°20.8 

7 

156°07.3 

264°41.6 

-23°07.7 

312°18.8 

-9°06.6 

250° 54.6 

-23° 11.5 

228°29.2 

-22°19.8 

Akamar 

315° 14.6 

-40° 13.6 

8 

171°09.8 

279°40.7 

-23°08.2 

327° 19.7 

-9°07.2 

265°56.5 

-23° 11.5 

243°31.4 

-22°19.7 

Menkar 

314°10.2 

4°10.0 

9 

186° 12.3 

294°39.8 

-23°08.7 

342°20.6 

-9°07.8 

280° 58.4 

-23° 11.5 

258°33.7 

-22°19.7 

Mirfak 

308°33.6 

49°55.8 

10 

201° 14.7 

309°39.0 

-23°09.2 

357°21.5 

-9°08.4 

296°00.3 

-23° 11.5 

273°35.9 

-22°19.7 

Aldebaran 

290° 44.0 

16°32.9 

11 

216°17.2 

324°38.1 

-23°09.7 

12°22.5 

-9°09.0 

311°02.2 

-23° 11.6 

288°38.2 

-22°19.7 

Rigel 

281°07.6 

-8°10.8 

12 

231°19.7 

339°37.2 

-23° 10.2 

27°23.4 

-9°09.7 

326°04.1 

-23° 11.6 

303°40.4 

-22°19.7 

Capella 

280° 27.6 

46°00.9 

13 

246°22.1 

354°36.4 

-23° 10.7 

42°24.3 

-9°10.3 

341°06.0 

-23° 11.6 

318°42.7 

-22°19.6 

Bellatrix 

278° 27.0 

6°22.0 

14 

261°24.6 

9°35.5 

-23°11.1 

57°25.2 

-9°10.9 

356°08.0 

-23° 11.6 

333°44.9 

-22°19.6 

Elnath 

278°06.8 

28°37.3 

15 

276°27.0 

24°34.6 

-23°11.6 

72°26.2 

-9°11.5 

11°09.9 

-23° 11.6 

348°47.2 

-22°19.6 

Alnilam 

275°41.7 

-1° 11.4 

16 

291°29.5 

39°33.7 

-23° 12.1 

87°27.1 

-9°12.1 

26° 11.8 

-23° 11.7 

3°49.4 

-22°19.6 

Betelgeuse 

270°56.3 

7°24.6 

17 

306°32.0 

54°32.9 

-23° 12.6 

102°28.0 

-9°12.7 

41° 13.7 

-23° 11.7 

18°51.6 

-22°19.6 

Canopus 

263°53.8 

-52°42.2 

18 

321°34.4 

69°32.0 

-23° 13.1 

117°28.9 

-9°13.3 

56° 15.6 

-23° 11.7 

33°53.9 

-22°19.5 

Sirius 

258°29.6 

-16°44.4 

19 

336°36.9 

84°31.1 

-23° 13.6 

132°29.8 

-9°13.9 

71° 17.5 

-23° 11.7 

48°56.1 

-22°19.5 

Adara 

255°08.9 

-28°59.8 

20 

351°39.4 

99°30.2 

-23° 14.1 

147°30.8 

-9° 14.5 

86° 19.4 

-23° 11.7 

63°58.4 

-22°19.5 

Procyon 

244° 54.9 

5°10.6 

21 

6°41.8 

114°29.4 

-23° 14.5 

162°31.7 

-9°15.1 

101°21.3 

-23° 11.8 

79°00.6 

-22°19.5 

Pollux 

243° 22.1 

27°58.6 

22 

21°44.3 

129°28.5 

-23° 15.0 

177°32.6 

-9°15.8 

116°23.2 

-23° 11.8 

94°02.9 

-22°19.4 

Avior 

234°16.1 

-59°34.1 

23 

36°46.8 

144°27.6 

-23° 15.5 

192°33.5 

-9° 16.4 

131°25.1 

-23° 11.8 

109°05.1 

-22°19.4 

Suhail 

222°49.2 

-43° 30.5 

Mer.pass.:20:33 

v-0.9 d-0.5 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.8 

-69°47.5 


Alphard 

217°51.8 

-8°44.5 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.9 

11°52.3 











IT 11 Klio 


fil ° OO C 

0 

51 u 49.2 

159 u 26.8 

-23 u 16.0 

207 u 34.5 

-9 U 17.0 

146 u 27.0 

-23 u 11.8 

124 u 07.3 

-22 u 19.4 

uuDne 

±yo ‘tO.O 

OJ. jo.O 

1 A O 0"7 O 

1 

66°51.7 

174°25.9 

-23° 16.4 

222°35.4 

-9° 17.6 

161°28.9 

-23° 11.9 

139°09.6 

-22°19.4 

Denebola 

182 zy.3 

14 2.(.o 

2 

81°54.1 

189°25.0 

-23° 16.9 

237°36.3 

-9° 18.2 

176° 30.8 

-23° 11.9 

154°11.8 

-22°19.4 

Gienah 

175°48.0 

i "70 One r> 

-17°38.8 

CoOlOO 

3 

96°56.6 

204° 24.1 

-23° 17.4 

252°37.2 

-9° 18.8 

191°32.7 

-23° 11.9 

169° 14.1 

-22°19.3 

Acrux 

1/3 05.U 

-63 12.2 

4 

111°59.1 

219°23.2 

-23° 17.9 

267°38.2 

-9° 19.4 

206° 34.6 

-23° 11.9 

184° 16.3 

-22°19.3 

Gacrux 

171°56.5 

-57° 13.1 

5 

127°01.5 

234°22.4 

-23° 18.3 

282°39.1 

-9°20.0 

221°36.5 

-23° 11.9 

199°18.6 

-22°19.3 

Alioth 

166° 17.3 

55°51.1 

6 

142°04.0 

249°21.5 

-23° 18.8 

297°40.0 

-9°20.6 

236°38.4 

-23° 12.0 

214°20.8 

-22°19.3 

Spica 

158°26.9 

1rnOrrn 

-11°15.6 

/inOlo n 

7 

157°06.5 

264°20.6 

-23° 19.3 

312°40.9 

-9°21.2 

251°40.3 

-23° 12.0 

229°23.0 

-22°19.3 

Alcaid 

152 55.9 

40 12.y 

8 

172°08.9 

279° 19.7 

-23° 19.7 

327°41.8 

-9°21.8 

266°42.2 

-23° 12.0 

244°25.3 

-22°19.2 

Hadar 

148°42.3 

i a o O no o 

-60°27.8 

9 

187° 11.4 

294° 18.9 

-23°20.2 

342°42.8 

-9°22.4 

281°44.1 

-23° 12.0 

259°27.5 

-22°19.2 

Menkent 

148 02.8 

-36°27.7 

inOnrr-» 

10 

202° 13.9 

309° 18.0 

-23°20.7 

357°43.7 

-9°23.1 

296°46.0 

-23° 12.0 

274°29.8 

-22°19.2 

Arcturus 

145 51.9 

10 05.2 

11 

217°16.3 

324°17.1 

-23°21.1 

12°44.6 

-9°23.7 

311°47.9 

-23° 12.1 

289°32.0 

-22°19.2 

Rigil Kent. 

139°46.5 

-60° 54.7 

12 

232° 18.8 

339° 16.2 

-23°21.6 

27°45.5 

-9° 24.3 

326°49.8 

-23° 12.1 

304°34.3 

-22°19.1 

Zubenelg. 

137°00.9 

-16°07.2 

13 

247°21.3 

354°15.3 

-23°22.1 

42°46.5 

-9° 24.9 

341°51.7 

-23° 12.1 

319°36.5 

-22°19.1 

Kochab 

137°21.2 

1 r \—7 —7 

74° 04.5 

04 O on i 

14 

262°23.7 

9°14.5 

-23°22.5 

57°47.4 

-9°25.5 

356° 53.6 

-23° 12.1 

334°38.7 

-22°19.1 

Alphecca 

126 07.7 

i i no o 

26 39.1 

otOooo 

15 

277°26.2 

24°13.6 

-23°23.0 

72°48.3 

-9°26.1 

11°55.5 

-23° 12.1 

349°41.0 

-22°19.1 

Antares 

112 21.3 

-26 28.3 

16 

292°28.6 

39°12.7 

-23°23.4 

87°49.2 

-9°26.7 

26° 57.4 

-23° 12.2 

4°43.2 

-22°19.1 

Atria 

107° 19.7 

1 no O r\- 7 o 

-69°03.7 

irO/i/i O 

17 

307°31.1 

54°11.8 

-23°23.9 

102°50.1 

-9°27.3 

41°59.3 

-23° 12.2 

19°45.5 

-22°19.0 

Sa bi k 

102 0/.8 

-15 44.8 

07O r \~7 c\ 

18 

322°33.6 

69°10.9 

-23°24.3 

117°51.1 

-9°27.9 

57°01.2 

-23° 12.2 

34°47.7 

-22°19.0 

Shaula 

96° 16.4 

r\ /- O no “7 

-37 07.0 

IOOOO A 

19 

337°36.0 

84°10.1 

-23°24.8 

132°52.0 

-9°28.5 

72°03.1 

-23° 12.2 

49°49.9 

-22°19.0 

Rasalhague 

96 02.7 

nn o a a r- 

12 33.0 

20 

352°38.5 

99°09.2 

-23°25.2 

147°52.9 

-9°29.1 

87° 05.0 

-23° 12.2 

64°52.2 

-22°19.0 

Eta min 

yO 44.5 

51°29.5 

21 

7°41.0 

114°08.3 

-23°25.7 

162°53.8 

-9°29.7 

102°06.9 

-23° 12.3 

79°54.4 

-22°19.0 

Kaus Aust. 

83°38.3 

OAOoc o 

-34°22.4 

onO a 0 A 

22 

22°43.4 

129°07.4 

-23°26.2 

177°54.7 

-9°30.3 

117° 08.8 

-23° 12.3 

94°56.7 

-22°18.9 

Vega 

80 36.3 

38 48.4 

23 

37°45.9 

144°06.5 

-23°26.6 

192°55.7 

-9°30.9 

132° 10.7 

-23° 12.3 

109°58.9 

-22°18.9 

Nunki 

Altair 

75°53.2 

62°04.2 

-26° 16.3 
8°55.4 

Mer.pass.:20:29 

v-0.9 d-0.5 m-3.8 

v0.9 d-0.6 ml.8 

< 

lo 

Q- 

O 

b 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.5 

-56°40.4 





















Deneb 

49°28.6 

45°21.4 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.8 

9°58.1 

0 

52 u 48.4 

159°05.6 

-23 u 27.0 

207 u 56.6 

-9“31.6 

147 u 12.6 

-23 u 12.3 

125 u 01.1 

-22° 18.9 

Alnair 

27°38.2 

-46°52.1 

1 

67°50.8 

174° 04.8 

-23°27.5 

222°57.5 

-9°32.2 

162° 14.5 

-23° 12.4 

140°03.4 

-22°18.9 

Fomalhaut 

15°19.1 

-29°31.2 

2 

82°53.3 

189°03.9 

-23°27.9 

237°58.4 

-9°32.8 

177° 16.4 

-23° 12.4 

155°05.6 

-22°18.8 

Scheat 

13°49.1 

28°11.5 

3 

97°55.8 

204°03.0 

-23°28.4 

252°59.3 

-9°33.4 

192° 18.3 

-23° 12.4 

170°07.9 

-22°18.8 

Markab 

13°33.9 

15°18.8 

4 

112°58.2 

219°02.1 

-23°28.8 

268°00.3 

-9°34.0 

207° 20.2 

-23° 12.4 

185°10.1 

-22°18.8 

2019/II/ 

SHA 

Mer.pass 

5 

128°00.7 

234°01.2 

-23°29.3 

283°01.2 

-9°34.6 

222°22.1 

-23° 12.4 

200° 12.3 

-22°18.8 


108°57.6 

13:22 

6 

143°03.1 

249° 00.3 

-23°29.7 

298°02.1 

-9°35.2 

237° 24.0 

-23° 12.5 

215°14.6 

-22°18.8 

Mars 

156°22.2 

10:11 

7 

158°05.6 

263°59.4 

-23°30.2 

313°03.0 

-9°35.8 

252°25.9 

-23° 12.5 

230° 16.8 

-22°18.7 

J u piter 

94°51.2 

14:15 

8 

173°08.1 

278°58.5 

-23°30.6 

328°03.9 

-9°36.4 

267°27.8 

-23° 12.5 

245°19.1 

-22°18.7 

Saturn 

72°23.4 

15:45 

9 

188° 10.5 

293°57.7 

-23°31.0 

343 0 04.9 

-9°37.0 

282° 29.7 

-23° 12.5 

260°21.3 

-22°18.7 




10 

203° 13.0 

308°56.8 

-23°31.5 

358°05.8 

-9°37.6 

297°31.6 

-23° 12.5 

275°23.5 

-22°18.7 

2019/11/ 

SHA 

Mer.pass 

11 

218°15.5 

323°55.9 

-23°31.9 

13°06.7 

-9°38.2 

312°33.5 

-23° 12.6 

290°25.8 

-22°18.6 

Venus 

107°37.5 

13:23 

12 

233° 17.9 

338°55.0 

-23°32.3 

28°07.6 

-9°38.8 

327° 35.4 

-23° 12.6 

305°28.0 

-22°18.6 

Mars 

155°45.2 

10:09 

13 

248°20.4 

353°54.1 

-23°32.8 

43°08.5 

-9°39.4 

342°37.3 

-23° 12.6 

320°30.3 

-22°18.6 

Jupiter 

94° 37.8 

14:12 

14 

263°22.9 

8°53.2 

-23°33.2 

58°09.5 

-9°40.0 

357° 39.2 

-23° 12.6 

335°32.5 

-22°18.6 

Saturn 

72°18.1 

15:41 

15 

278°25.3 

23°52.3 

-23°33.6 

73°10.4 

-9°40.6 

12°41.1 

-23° 12.6 

350°34.7 

-22°18.6 

2019/11/ 

SHA 

Mer.pass 

16 

293°27.8 

38°51.4 

-23°34.1 

88° 11.3 

-9°41.2 

27°43.0 

-23° 12.7 

5°37.0 

-22°18.5 

Venus 

106° 17.3 

13:24 

17 

308°30.3 

53°50.5 

-23°34.5 

103°12.2 

-9°41.9 

42°44.9 

-23° 12.7 

20°39.2 

-22°18.5 

Mars 

155°08.2 

10:08 

18 

323°32.7 

68°49.7 

-23°34.9 

118°13.1 

-9°42.5 

57°46.8 

-23° 12.7 

35°41.4 

-22°18.5 

Jupiter 

94°24.3 

14:09 

19 

338°35.2 

83°48.8 

-23°35.3 

133° 14.0 

-9°43.1 

72°48.7 

-23° 12.7 

50°43.7 

-22°18.5 

Saturn 

72°12.8 

15:38 

20 

353°37.6 

98°47.9 

-23°35.8 

148° 15.0 

-9°43.7 

87° 50.6 

-23° 12.7 

65°45.9 

-22°18.4 

i Horizontal naralax 


21 

8°40.1 

113°47.0 

-23°36.2 

163° 15.9 

-9°44.3 

102°52.5 

-23° 12.8 

80°48.2 

-22°18.4 


r 

Venus; 

0.1 

22 

23°42.6 

128°46.1 

-23°36.6 

178° 16.8 

-9°44.9 

117°54.4 

-23° 12.8 

95°50.4 

-22°18.4 


Mars: 

0.1 

23 

38°45.0 

143°45.2 

-23°37.0 

193°17.7 

-9°45.5 

132°56.3 

-23° 12.8 

110°52.6 

-22°18.4 




Mer.pass.:20:25 

v-0.9 d-0.4 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 
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2019 November 12 to Nov. 14 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

183°59.6 

-17 u 32.9 

9 U 11.9 

13.6 

ll u 35.7 

10.7 

55.4 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

198°59.5 

-17°33.6 

23°44.5 

13.5 

11°46.4 

10.7 

55.4 

72 

06:51 

08:23 

10:29 

12:58 

15:04 

16:36 

2 

213°59.5 

-17°34.2 

38° 16.9 

13.4 

11°57.1 

10.7 

55.4 

70 

06:42 

08:02 

09:34 

13:53 

15:25 

16:45 

3 

228°59.4 

-17°34.9 

52°49.4 

13.4 

12°07.7 

10.6 

55.5 

68 

06:34 

07:46 

09:02 

14:26 

15:41 

16:53 

4 

243°59.3 

-17°35.6 

67°21.7 

13.3 

12°18.3 

10.6 

55.5 

66 

06:28 

07:33 

08:38 

14:49 

15:55 

16:60 

5 

258°59.3 

-17°36.3 

81°54.0 

13.3 

12°28.9 

10.5 

55.5 

64 

06:22 

07:21 

08:20 

15:08 

16:06 

17:06 

6 

273°59.2 

-17°37.0 

96°26.3 

13.2 

12°39.3 

10.5 

55.5 

62 

06:17 

07:12 

08:05 

15:23 

16:16 

17:11 

7 

288°59.1 

-17°37.6 

110°58.4 

13.1 

12°49.8 

10.4 

55.5 

60 

06:12 

07:04 

07:52 

15:36 

16:24 

17:15 

8 

303°59.0 

-17°38.3 

125°30.5 

13.1 

13°00.2 

10.4 

55.5 

58 

06:08 

06:56 

07:41 

15:47 

16:31 

17:19 

9 

318°59.0 

-17°39.0 

140°02.6 

13.0 

13° 10.5 

10.3 

55.6 

56 

06:04 

06:50 

07:32 

15:56 

16:38 

17:23 

10 

333°58.9 

-17°39.7 

154°34.6 

12.9 

13°20.8 

10.3 

55.6 

54 

06:01 

06:44 

07:23 

16:05 

16:44 

17:27 

11 

348°58.8 

-17°40.4 

169°06.5 

12.9 

13°31.0 

10.2 

55.6 

52 

05:58 

06:39 

07:16 

16:12 

16:49 

17:30 

12 

3°58.7 

-17°41.0 

183°38.3 

12.8 

13°41.2 

10.1 

55.6 

50 

05:54 

06:34 

07:09 

16:19 

16:54 

17:33 

13 

18°58.7 

-17°41.7 

198°10.1 

12.8 

13°51.3 

10.1 

55.6 

45 

05:47 

06:23 

06:54 

16:34 

17:05 

17:41 

14 

33°58.6 

-17°42.4 

212°41.8 

12.7 

14°01.4 

10.0 

55.7 

40 

05:41 

06:13 

06:42 

16:46 

17:15 

17:47 

15 

48°58.5 

-17°43.1 

227° 13.5 

12.6 

14°11.4 

10.0 

55.7 

35 

05:35 

06:05 

06:32 

16:56 

17:23 

17:53 

16 

63°58.4 

-17°43.7 

241°45.1 

12.6 

14°21.3 

9.9 

55.7 

30 

05:29 

05:58 

06:23 

17:05 

17:30 

17:59 

17 

78°58.3 

-17°44.4 

256° 16.6 

12.5 

14°31.2 

9.9 

55.7 

20 

05:18 

05:44 

06:07 

17:21 

17:44 

18:10 

18 

93°58.3 

-17°45.1 

270°48.0 

12.4 

14°41.1 

9.8 

55.7 

10 

05:06 

05:32 

05:54 

17:35 

17:57 

18:22 

19 

108°58.2 

-17°45.8 

285° 19.4 

12.3 

14°50.8 

9.7 

55.8 

0 

04:54 

05:19 

05:41 

17:48 

18:09 

18:35 

20 

123°58.1 

-17°46.4 

299°50.7 

12.3 

15°00.5 

9.7 

55.8 

-10 

04:39 

05:05 

05:28 

18:01 

18:23 

18:49 

21 

138°58.0 

-17°47.1 

314°22.0 

12.2 

15° 10.2 

9.6 

55.8 

-20 

04:22 

04:50 

05:13 

18:15 

18:39 

19:06 

22 

153°57.9 

-17°47.8 

328°53.2 

12.1 

15° 19.7 

9.5 

55.8 

-30 

04:00 

04:31 

04:57 

18:32 

18:58 

19:29 

23 

168°57.9 

-17°48.5 

343° 24.3 

12.1 

15°29.3 

9.5 

55.8 

-35 

03:46 

04:20 

04:48 

18:41 

19:09 

19:43 


SD. —16.2 

Q_ 

II 

O 

S.D. —15.1 

-40 

03:29 

04:06 

04:37 

18:52 

19:23 

20:00 


-45 

-50 

03:08 

02:39 

03:50 

03:29 

04:24 

04:08 

19:06 

19:22 

19:39 

20:00 

20:22 

20:51 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-52 

02:24 

03:19 

04:00 

19:29 

20:10 

21:07 

0 

183°57.8 

-17°49.1 

357°55.3 

12.0 

15°38.7 

9.4 

55.9 

1 

198°57.7 

-17°49.8 

12°26.3 

11.9 

15°48.1 

9.3 

55.9 

-54 

02:06 

03:08 

03:52 

19:37 

20:22 

21:25 

2 

213°57.6 

-17°50.5 

26°57.2 

11.9 

15°57.4 

9.3 

55.9 

-56 

01:43 

02:55 

03:43 

19:47 

20:36 

21:48 

3 

228°57.5 

-17°51.1 

41°28.0 

11.8 

16°06.6 

9.2 

55.9 

-58 

01:12 

02:39 

03:32 

19:58 

20:51 

22:21 

4 

243°57.5 

-17°51.8 

55°58.7 

11.7 

16°15.8 

9.1 

55.9 

-60 

00:10 

02:20 

03:20 

20:10 

21:11 










5 

258°57.4 

-17°52.5 

70° 29.4 

11.6 

16°24.9 

9.1 

56.0 








6 

273°57.3 

-17°53.1 

85°00.0 

11.6 

16°33.9 

9.0 

56.0 



Moonrise 



Moonset 


7 

288°57.2 

-17°53.8 

99°30.6 

11.5 

16°42.9 

8.9 

56.0 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

303°57.1 

-17°54.5 

114°01.1 

11.4 

16°51.7 

8.8 

56.0 

72 

14:30 

13:29 

— 

08:41 

11:22 

— 

9 

318°57.0 

-17°55.1 

128°31.4 

11.4 

17°00.5 

8.8 

56.0 

70 

14:57 

14:32 

— 

08:15 

10:19 

— 

10 

333°57.0 

-17°55.8 

143°01.8 

11.3 

17°09.2 

8.7 

56.1 

68 

15:18 

15:08 

14:53 

07:56 

09:44 

11:45 

11 

348°56.9 

-17°56.5 

157°32.0 

11.2 

17°17.9 

8.6 

56.1 

66 

15:34 

15:34 

15:37 

07:40 

09:19 

11:02 

12 

3°56.8 

-17°57.1 

172°02.2 

11.1 

17°26.4 

8.5 

56.1 

64 

15:48 

15:54 

16:06 

07:28 

08:60 

10:33 

13 

18°56.7 

-17°57.8 

186°32.3 

11.1 

17°34.9 

8.4 

56.1 

62 

15:59 

16:11 

16:29 

07:18 

08:44 

10:11 

14 

33°56.6 

-17°58.5 

201°02.3 

11.0 

17°43.3 

8.4 

56.1 

60 

16:09 

16:24 

16:47 

07:09 

08:31 

09:54 

15 

48°56.5 

-17°59.1 

215°32.3 

10.9 

17°51.6 

8.3 

56.2 

58 

16:17 

16:36 

17:02 

07:01 

08:20 

09:39 

16 

63°56.4 

-17°59.8 

230°02.2 

10.9 

17°59.9 

8.2 

56.2 

56 

16:25 

16:46 

17:15 

06:54 

08:10 

09:26 

17 

78°56.4 

-18°00.4 

244°32.0 

10.8 

18°08.0 

8.1 

56.2 

54 

16:32 

16:56 

17:26 

06:48 

08:02 

09:15 

18 

93°56.3 

-18°01.1 

259°01.8 

10.7 

18°16.1 

8.0 

56.2 

52 

16:38 

17:04 

17:36 

06:42 

07:54 

09:06 

19 

108°56.2 

-18°01.8 

273°31.4 

10.6 

18°24.0 

7.9 

56.2 

50 

16:43 

17:11 

17:45 

06:37 

07:47 

08:57 

20 

123°56.1 

-18°02.4 

288°01.0 

10.6 

18°31.9 

7.8 

56.3 

45 

16:55 

17:27 

18:04 

06:27 

07:33 

08:39 

21 

138°56.0 

-18°03.1 

302°30.5 

10.5 

18°39.7 

7.8 

56.3 

40 

17:05 

17:40 

18:20 

06:18 

07:21 

08:24 

22 

153°55.9 

-18°03.7 

316°60.0 

10.4 

18°47.4 

7.7 

56.3 

35 

17:14 

17:51 

18:33 

06:10 

07:10 

08:11 

23 

168°55.8 

-18°04.4 

331°29.4 

10.3 

18°55.0 

7.6 

56.3 

30 

17:22 

18:01 

18:44 

06:04 

07:01 

08:01 


SD. —16.2 

Q_ 

II 

O 

S.D. —15.2 

20 

17:35 

18:17 

19:04 

05:52 

06:46 

07:42 


10 

0 

17:46 

17:57 

18:32 

18:46 

19:22 

19:38 

05:42 

05:33 

06:33 

06:20 

07:26 

07:10 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-10 

-20 

18:08 

18:20 

18:60 

19:15 

19:54 

20:11 

05:24 

05:14 

06:08 

05:54 

06:55 

06:39 

0 

1 

183°55.7 

198°55.6 

-18 u 05.1 

-18°05.7 

345°58.7 

0°27.9 

10.3 

10.2 

19 u 02.6 

19°10.0 

7.5 

7.4 

56.3 

56.4 

2 

213°55.6 

-18°06.4 

14°57.1 

10.1 

19°17.3 

7.3 

56.4 

-30 

18:33 

19:32 

20:32 

05:03 

05:39 

06:21 

3 

228°55.5 

-18°07.0 

29°26.2 

10.1 

19°24.6 

7.2 

56.4 

-35 

18:41 

19:42 

20:43 

04:56 

05:31 

06:10 

4 

5 

243°55.4 

258°55.3 

-18°07.7 

-18°08.3 

43°55.2 

58°24.1 

10.0 

9.9 

19°31.7 

19°38.7 

7.1 

7.0 

56.4 

56.4 

-40 

-45 

-50 

18:50 

19:01 

19:14 

19:54 

20:07 

20:24 

20:57 

21:13 

21:33 

04:49 

04:40 

04:30 

05:21 

05:09 

04:55 

05:58 

05:43 

05:25 

6 

273°55.2 

-18°09.0 

72°53.0 

9.8 

19°45.7 

6.9 

56.5 

7 

288°55.1 

-18°09.7 

87°21.8 

9.8 

19°52.5 

6.8 

56.5 

-52 

19:20 

20:32 

21:43 

04:25 

04:48 

05:17 

8 

303°55.0 

-18°10.3 

101°50.6 

9.7 

19°59.3 

6.7 

56.5 

-54 

19:26 

20:41 

21:53 

04:20 

04:41 

05:08 

9 

10 

318°54.9 

333°54.8 

-18°11.0 

-18°11.6 

116°19.2 

130°47.8 

9.6 

9.6 

20°05.9 
20° 12.5 

6.6 

6.5 

56.5 

56.6 

-56 

-58 

19:34 

19:42 

20:51 

21:02 

22:06 

22:20 

04:14 

04:08 

04:33 

04:24 

04:57 

04:46 

11 

348°54.7 

-18°12.3 

145° 16.4 

9.5 

20° 18.9 

6.4 

56.6 

-60 

19:52 

21:15 

22:36 

04:01 

04:14 

04:32 








12 

3°54.6 

-18°12.9 

159°44.8 

9.4 

20°25.2 

6.3 

56.6 








13 

18°54.5 

-18°13.6 

174° 13.2 

9.4 

20°31.5 

6.2 

56.6 



Sun 



Moon 


14 

33°54.4 

-18°14.2 

188°41.5 

9.3 

20°37.6 

6.1 

56.6 

Day 

Eqn.ofTime 

Mer. 

Mer. Pass. 

Age 

15 

48°54.3 

-18°14.9 

203°09.8 

9.2 

20°43.6 

6.0 

56.7 


00" 

12 h 

Pass 

Upper 

Lower 


16 

63°54.2 

-18°15.5 

217°38.0 

9.2 

20°49.5 

5.8 

56.7 

12 

15:59 

15:55 

11:44 

00:08 

11:44 

15(100%) 

17 

78°54.2 

-18°16.2 

232°06.1 

9.1 

20°55.3 

5.7 

56.7 

13 

15:51 

15:47 

11:44 

00:08 

12:32 

16(99%) 

18 

93°54.1 

-18°16.8 

246°34.1 

9.0 

21°01.0 

5.6 

56.7 

14 

15:43 

15:39 

11:44 

00:58 

13:23 

17(96%) 

19 

108°54.0 

-18°17.5 

261°02.1 

9.0 

21°06.5 

5.5 

56.7 








20 

123°53.9 

-18°18.1 

275°30.0 

8.9 

21°12.0 

5.4 

56.8 








21 

138°53.8 

-18°18.8 

289°57.9 

8.8 

21°17.3 

5.3 

56.8 








22 

153°53.7 

-18°19.4 

304° 25.7 

8.8 

21°22.6 

5.2 

56.8 








23 

168°53.6 

-18°20.1 

318°53.4 

8.7 

21°27.7 

5.1 

56.8 









SD. —16.2 

CL 

II 

o 

S.D. —15.4 
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November 15, 16 ,17 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

53°47.5 

158°44.3 

-23°37.4 

208° 18.6 

-9°46.1 

147°58.2 

-23° 12.8 

125°54.9 

-22°18.4 

Alpheratz 

357°38.8 

29°12.1 

1 

68°50.0 

173°43.4 

-23°37.9 

223° 19.5 

-9°46.7 

163°00.1 

-23°12.8 

140° 57.1 

-22°18.3 

Ankaa 

353°11.1 

-42° 12.1 

2 

83°52.4 

188°42.5 

-23°38.3 

238°20.5 

-9°47.3 

178°02.0 

-23° 12.8 

155°59.3 

-22°18.3 

Schedar 

349° 35.1 

56°38.9 

3 

98°54.9 

203°41.6 

-23°38.7 

253°21.4 

-9°47.9 

193°03.9 

-23° 12.9 

171°01.6 

-22°18.3 

Diphda 

348°51.1 

-17°52.8 

4 

113°57.4 

218°40.7 

-23°39.1 

268°22.3 

-9°48.5 

208°05.8 

-23°12.9 

186°03.8 

-22°18.3 

Achernar 

335°23.0 

-57°08.4 

5 

128°59.8 

233°39.8 

-23°39.5 

283°23.2 

-9°49.1 

223°07.7 

-23° 12.9 

201°06.1 

-22°18.2 

Hamal 

327°55.5 

23°33.4 

6 

144° 02.3 

248° 38.9 

-23°39.9 

298° 24.1 

-9°49.7 

238°09.6 

-23°12.9 

216°08.3 

-22°18.2 

Polaris 

315°23.8 

89°20.8 

7 

159°04.7 

263°38.1 

-23°40.3 

313°25.0 

-9°50.3 

253°11.5 

-23° 12.9 

231°10.5 

-22°18.2 

Akamar 

315° 14.6 

-40° 13.6 

8 

174°07.2 

278°37.2 

-23°40.8 

328°26.0 

-9°50.9 

268° 13.4 

-23° 13.0 

246° 12.8 

-22°18.2 

Menkar 

314°10.1 

4°10.0 

9 

189°09.7 

293°36.3 

-23°41.2 

343°26.9 

-9°51.5 

283° 15.3 

-23° 13.0 

261°15.0 

-22°18.2 

Mirfak 

308°33.6 

49°55.8 

10 

204° 12.1 

308°35.4 

-23°41.6 

358°27.8 

-9°52.1 

298° 17.2 

-23° 13.0 

276° 17.2 

-22°18.1 

Aldebaran 

290° 44.0 

16°32.9 

11 

219° 14.6 

323°34.5 

-23°42.0 

13°28.7 

-9°52.7 

313°19.1 

-23°13.0 

291°19.5 

-22°18.1 

Rigel 

281°07.5 

-8°10.8 

12 

234° 17.1 

338°33.6 

-23°42.4 

28°29.6 

-9°53.3 

328°21.0 

-23° 13.0 

306°21.7 

-22°18.1 

Capella 

280° 27.6 

46°00.9 

13 

249° 19.5 

353°32.7 

-23°42.8 

43°30.5 

-9°53.9 

343°22.9 

-23°13.1 

321°23.9 

-22°18.1 

Bellatrix 

278° 27.0 

6°22.0 

14 

264°22.0 

8°31.8 

-23°43.2 

58°31.5 

-9°54.5 

358°24.8 

-23°13.1 

336°26.2 

-22°18.0 

Elnath 

278°06.8 

28°37.3 

15 

279° 24.5 

23°30.9 

-23°43.6 

73°32.4 

-9°55.1 

13°26.7 

-23°13.1 

351°28.4 

-22°18.0 

Alnilam 

275°41.6 

-1° 11.4 

16 

294°26.9 

38°30.0 

-23°44.0 

88°33.3 

-9°55.7 

28°28.6 

-23°13.1 

6°30.6 

-22°18.0 

Betelgeuse 

270°56.3 

7°24.6 

17 

309°29.4 

53°29.1 

-23°44.4 

103°34.2 

-9°56.3 

43°30.5 

-23°13.1 

21°32.9 

-22°18.0 

Canopus 

263°53.8 

-52°42.2 

18 

324°31.9 

68°28.2 

-23°44.8 

118°35.1 

-9°56.9 

58°32.4 

-23°13.2 

36°35.1 

-22°17.9 

Sirius 

258°29.5 

-16°44.4 

19 

339° 34.3 

83°27.3 

-23°45.2 

133°36.0 

-9°57.5 

73°34.3 

-23°13.2 

51°37.4 

-22°17.9 

Adara 

255°08.8 

-28°59.8 

20 

354°36.8 

98°26.4 

-23°45.6 

148°36.9 

-9°58.1 

88°36.2 

-23°13.2 

66°39.6 

-22°17.9 

Procyon 

244° 54.9 

5°10.6 

21 

9°39.2 

113°25.5 

-23°46.0 

163°37.9 

-9°58.7 

103°38.1 

-23° 13.2 

81°41.8 

-22°17.9 

Pollux 

243° 22.1 

27°58.6 

22 

24°41.7 

128°24.6 

-23°46.4 

178°38.8 

-9°59.3 

118°39.9 

-23° 13.2 

96°44.1 

-22°17.9 

Avior 

234°16.1 

-59°34.1 

23 

39°44.2 

143° 23.7 

-23°46.8 

193°39.7 

-9°59.9 

133°41.8 

-23°13.3 

111°46.3 

-22°17.8 

Suhail 

222°49.2 

-43° 30.5 

Mer.| 

pass.:20:21 

v-0.9 d-0.4 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.7 

-69°47.5 


Alphard 

217°51.8 

-8°44.5 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.9 

11°52.3 











n i iKbo 


fil ° oo c 

0 

54 u 46.6 

158 u 22.8 

-23 u 47.1 

208 u 40.6 

-10°00.6 

148 u 43.7 

-23 u 13.3 

126 u 48.5 

-22 u 17.8 

uuDne 

±yo ‘tO.D 

ionOono 

OJ. jo.j 

1 A O 0"7 O 

1 

69°49.1 

173°21.9 

-23°47.5 

223°41.5 

-10°01.2 

163°45.6 

-23°13.3 

141°50.8 

-22°17.8 

Denebola 

182 2y.3 

14 2.(.o 

2 

84°51.6 

188°21.0 

-23°47.9 

238°42.4 

-10°01.8 

178°47.5 

-23° 13.3 

156°53.0 

-22°17.8 

Gienah 

175°48.0 

1 700 0/1 O 

-17°38.9 

coOn o 

3 

99°54.0 

203°20.1 

-23°48.3 

253°43.3 

-10°02.4 

193°49.4 

-23°13.3 

171°55.2 

-22°17.7 

Acrux 

1/8 U4.y 

-63 12.2 

4 

114°56.5 

218°19.2 

-23°48.7 

268°44.2 

-10°03.0 

208°51.3 

-23° 13.3 

186°57.5 

-22°17.7 

Gacrux 

171°56.5 

-57° 13.1 

5 

129°59.0 

233° 18.3 

-23°49.1 

283°45.2 

-10°03.6 

223°53.2 

-23° 13.4 

201°59.7 

-22°17.7 

Alioth 

166° 17.3 

55°51.1 

6 

145°01.4 

248° 17.4 

-23°49.5 

298°46.1 

-10°04.2 

238°55.1 

-23° 13.4 

217°01.9 

-22° 17.7 

Spica 

158°26.9 

1rnOrrO 

-11°15.6 

/inOn o 

7 

160°03.9 

263° 16.5 

-23°49.8 

313°47.0 

-10°04.8 

253°57.0 

-23° 13.4 

232° 04.2 

-22°17.7 

Alcaid 

152 55.8 

4y 12 .y 

8 

175°06.4 

278° 15.6 

-23°50.2 

328°47.9 

-10°05.4 

268°58.9 

-23°13.4 

247° 06.4 

-22°17.6 

Hadar 

148°42.3 

i a o O no o 

-60°27.8 

9 

190°08.8 

293° 14.7 

-23°50.6 

343°48.8 

-10°06.0 

284°00.8 

-23° 13.4 

262°08.6 

-22°17.6 

Menkent 

148 02.8 

-36°27.7 

mO nc o 

10 

205° 11.3 

308° 13.8 

-23°51.0 

358°49.7 

-10°06.6 

299°02.7 

-23°13.5 

277° 10.9 

-22°17.6 

Arcturus 

145 51.9 

iy U5.2 

11 

220° 13.7 

323° 12.9 

-23°51.4 

13°50.6 

-10°07.2 

314°04.6 

-23° 13.5 

292°13.1 

-22°17.6 

Rigil Kent. 

139°46.5 

-60° 54.7 

12 

235° 16.2 

338° 12.0 

-23°51.7 

28°51.5 

-10°07.8 

329°06.5 

-23°13.5 

307° 15.3 

-22°17.5 

Zubenelg. 

137°00.9 

-16°07.2 

13 

250° 18.7 

353°11.0 

-23°52.1 

43°52.5 

-10°08.4 

344° 08.4 

-23°13.5 

322° 17.6 

-22°17.5 

Kochab 

137°21.2 

1 OCO 0“7 “7 

74° 04.5 

nc O oo i 

14 

265°21.1 

8°10.1 

-23°52.5 

58°53.4 

-10°09.0 

359° 10.3 

-23°13.5 

337° 19.8 

-22°17.5 

Alphecca 

126 07.7 

i i no m o 

26 39.1 

ncOnoo 

15 

280°23.6 

23°09.2 

-23°52.8 

73°54.3 

-10°09.6 

14° 12.2 

-23° 13.6 

352°22.0 

-22°17.5 

Antares 

112 21.2 

-26 28.3 

16 

295°26.1 

38°08.3 

-23°53.2 

88°55.2 

-10°10.2 

29° 14.0 

-23°13.6 

7°24.3 

-22° 17.4 

Atria 

107° 19.7 

i nno o“7 o 

-69°03.7 

1 C O A A O 

17 

310°28.5 

53°07.4 

-23°53.6 

103°56.1 

-10°10.8 

44° 15.9 

-23°13.6 

22°26.5 

-22°17.4 

Sa bi k 

102 U/.8 

-15 44.8 

070 0“7 O 

18 

325°31.0 

68°06.5 

-23°54.0 

118°57.0 

-10° 11.4 

59° 17.8 

-23°13.6 

37°28.7 

-22° 17.4 

Shaula 

96° 16.4 

r\ /- O r\r\ —j 

-37 07.0 

mO 00 0 

19 

340°33.5 

83°05.6 

-23°54.3 

133°57.9 

-10°12.0 

74° 19.7 

-23° 13.6 

52°31.0 

-22° 17.4 

Rasalhague 

96 02.7 

nnO a a c 

12 33.0 

20 

355°35.9 

98°04.7 

-23°54.7 

148°58.8 

-10°12.6 

89°21.6 

-23° 13.6 

67° 33.2 

-22°17.3 

Eta min 

yU 44.5 

51°29.5 

21 

10°38.4 

113°03.8 

-23°55.1 

163°59.8 

-10°13.2 

104°23.5 

-23°13.7 

82°35.4 

-22°17.3 

Kaus Aust. 

83°38.3 

onOoco 

-34°22.4 

ooo A O A 

22 

25°40.9 

128°02.9 

-23°55.4 

179°00.7 

-10°13.8 

119°25.4 

-23° 13.7 

97° 37.6 

-22°17.3 

Vega 

80 36.3 

38 48.4 

23 

40°43.3 

143°02.0 

-23°55.8 

194°01.6 

-10° 14.4 

134°27.3 

-23° 13.7 

112°39.9 

-22°17.3 

Nunki 

Altair 

75°53.2 

62°04.2 

-26° 16.3 
8°55.4 

Mer.| 

pass.:20:17 

v-0.9 d-0.4 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.5 

-56°40.4 





















Deneb 

49°28.7 

45°21.4 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.1 

0 

55°45.8 

158 u 01.1 

-23 u 56.1 

209 u 02.5 

-10° 15.0 

149“29.2 

-23 u 13.7 

127 u 42.1 

-22 u 17.3 

Alnair 

27°38.2 

-46°52.1 

1 

70°48.2 

173°00.2 

-23°56.5 

224°03.4 

-10°15.6 

164°31.1 

-23° 13.7 

142°44.3 

-22°17.2 

Fomalhaut 

15°19.1 

-29°31.2 

2 

85°50.7 

187°59.3 

-23°56.9 

239°04.3 

-10°16.2 

179°33.0 

-23° 13.8 

157°46.6 

-22°17.2 

Scheat 

13°49.1 

28°11.5 

3 

100°53.2 

202°58.4 

-23°57.2 

254°05.2 

-10°16.7 

194°34.9 

-23° 13.8 

172°48.8 

-22°17.2 

Markab 

13°33.9 

15°18.8 

4 

115°55.6 

217°57.4 

-23°57.6 

269°06.1 

-10°17.3 

209°36.8 

-23°13.8 

187°51.0 

-22°17.2 

2019/II/ 

SHA 

Mer.pass 

5 

130°58.1 

232°56.5 

-23°57.9 

284°07.0 

-10°17.9 

224°38.6 

-23°13.8 

202° 53.3 

-22°17.1 


104°56.8 

13:26 

6 

146°00.6 

247°55.6 

-23°58.3 

299°07.9 

-10°18.5 

239°40.5 

-23° 13.8 

217°55.5 

-22°17.1 

Mars 

154°31 1 

10:06 

7 

161°03.0 

262° 54.7 

-23°58.6 

314°08.9 

-10°19.1 

254° 42.4 

-23° 13.8 

232°57.7 

-22°17.1 

J u piter 

94° 10.7 

14:06 

8 

176°05.5 

277°53.8 

-23°59.0 

329°09.8 

-10°19.7 

269°44.3 

-23°13.9 

247° 60.0 

-22°17.1 

Saturn 

72°07.4 

15:34 

9 

191°08.0 

292°52.9 

-23°59.3 

344° 10.7 

-10°20.3 

284° 46.2 

-23° 13.9 

263°02.2 

-22°17.0 




10 

206° 10.4 

307°52.0 

-23°59.7 

359°11.6 

-10°20.9 

299°48.1 

-23°13.9 

278° 04.4 

-22°17.0 

2019/11/ 

SHA 

Mer.pass 

11 

221° 12.9 

322°51.1 

-24° 00.0 

14° 12.5 

-10°21.5 

314°50.0 

-23° 13.9 

293° 06.6 

-22°17.0 

Venus 

103°36.1 

13:27 

12 

236° 15.4 

337°50.2 

-24° 00.4 

29° 13.4 

-10°22.1 

329°51.9 

-23° 13.9 

308° 08.9 

-22°17.0 

Mars 

153°54.0 

10:05 

13 

251° 17.8 

352°49.2 

-24° 00.7 

44° 14.3 

-10°22.7 

344°53.8 

-23° 14.0 

323°11.1 

-22°17.0 

Jupiter 

93° 57.1 

14:03 

14 

266°20.3 

7°48.3 

-24°01.1 

59° 15.2 

-10°23.3 

359°55.7 

-23° 14.0 

338° 13.3 

-22°16.9 

Saturn 

72°01.9 

15:30 

15 

281°22.7 

22°47.4 

-24°01.4 

74° 16.1 

-10°23.9 

14°57.6 

-23° 14.0 

353° 15.6 

-22°16.9 

2019/11/ 

SHA 

Mer.pass 

16 

296°25.2 

37°46.5 

-24°01.7 

89° 17.0 

-10°24.5 

29°59.4 

-23° 14.0 

8°17.8 

-22°16.9 

Venus 

102°15.3 

13:29 

17 

311°27.7 

52°45.6 

-24°02.1 

104° 17.9 

-10°25.1 

45°01.3 

-23° 14.0 

23°20.0 

-22°16.9 

Mars 

153°16.7 

10:03 

18 

326°30.1 

67°44.7 

-24° 02.4 

119°18.9 

-10°25.7 

60°03.2 

-23° 14.0 

38°22.3 

-22°16.8 

Jupiter 

93°43.4 

14:00 

19 

341°32.6 

82°43.8 

-24°02.8 

134° 19.8 

-10°26.3 

75°05.1 

-23° 14.1 

53° 24.5 

-22°16.8 

Saturn 

71°56.3 

15:27 

20 

356°35.1 

97°42.9 

-24°03.1 

149°20.7 

-10°26.9 

90°07.0 

-23° 14.1 

68°26.7 

-22°16.8 

1 Horizontal naralax 


21 

11°37.5 

112°41.9 

-24° 03.4 

164°21.6 

-10°27.5 

105°08.9 

-23° 14.1 

83°28.9 

-22°16.8 


r 

Venus; 

0.1 

22 

26°40.0 

127°41.0 

-24° 03.8 

179°22.5 

-10°28.1 

120° 10.8 

-23° 14.1 

98°31.2 

-22°16.7 


Mars: 

0.1 

23 

41°42.5 

142°40.1 

-24°04.1 

194°23.4 

-10°28.7 

135°12.7 

-23° 14.1 

113°33.4 

-22°16.7 




Mer.| 

pass.:20:13 

v-0.9 d-0.4 m-3.8 

v0.9 d-0.6 ml.8 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 





214 



2019 November 15 to Nov. 17 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

183 u 53.5 

-18°20.7 

333 u 21.1 

8.6 

21“32.7 

4.9 

56.8 

1 

198°53.4 

-18°21.3 

347°48.7 

8.6 

21°37.6 

4.8 

56.9 

2 

213°53.3 

-18°22.0 

2° 16.2 

8.5 

21°42.3 

4.7 

56.9 

3 

228°53.2 

-18°22.6 

16°43.7 

8.5 

21°47.0 

4.6 

56.9 

4 

243° 53.1 

-18°23.3 

31°11.1 

8.4 

21°51.5 

4.5 

56.9 

5 

258°53.0 

-18°23.9 

45°38.5 

8.3 

21°55.9 

4.3 

56.9 

6 

273°52.9 

-18°24.6 

60°05.8 

8.3 

22°00.2 

4.2 

57.0 

7 

288°52.8 

-18°25.2 

74°33.1 

8.2 

22°04.4 

4.1 

57.0 

8 

303°52.7 

-18°25.8 

89°00.3 

8.2 

22°08.4 

4.0 

57.0 

9 

318°52.6 

-18°26.5 

103°27.4 

8.1 

22°12.3 

3.9 

57.0 

10 

333°52.5 

-18°27.1 

117°54.5 

8.1 

22°16.1 

3.7 

57.0 

11 

348°52.4 

-18°27.8 

132°21.5 

8.0 

22°19.8 

3.6 

57.1 

12 

3°52.3 

-18°28.4 

146°48.5 

8.0 

22°23.3 

3.5 

57.1 

13 

18°52.2 

-18°29.0 

161°15.4 

7.9 

22°26.7 

3.3 

57.1 

14 

33°52.1 

-18°29.7 

175°42.3 

7.8 

22°30.0 

3.2 

57.1 

15 

48°51.9 

-18°30.3 

190°09.1 

7.8 

22°33.2 

3.1 

57.1 

16 

63°51.8 

-18°30.9 

204°35.9 

7.8 

22°36.2 

3.0 

57.2 

17 

78°51.7 

-18°31.6 

219°02.6 

7.7 

22°39.1 

2.8 

57.2 

18 

93°51.6 

-18°32.2 

233°29.3 

7.7 

22°41.9 

2.7 

57.2 

19 

108°51.5 

-18°32.8 

247°55.9 

7.6 

22°44.5 

2.6 

57.2 

20 

123°51.4 

-18°33.5 

262°22.5 

7.6 

22°47.0 

2.4 

57.2 

21 

138°51.3 

-18°34.1 

276°49.1 

7.5 

22°49.4 

2.3 

57.3 

22 

153°51.2 

-18°34.7 

291°15.6 

7.5 

22°51.6 

2.2 

57.3 

23 

168°51.1 

-18°35.4 

305°42.0 

7.4 

22°53.7 

2.0 

57.3 


SD. — 16.2 

d—-0.6 

S.D. —15.5 


GHA 

J 83° 51.0 
198°50.9 
213°50.8 
228°50.7 
243° 50.6 
258°50.4 
273°50.3 
288°50.2 
303° 50.1 
318°50.0 
333°49.9 
348° 49.8 
3°49.7 
18°49.6 
33°49.4 
48°49.3 
63°49.2 
78°49.1 
93°49.0 
108°48.9 
123°48.8 
138°48.6 
153°48.5 
168°48.4 
SD.=16.2 

GHA 

183 ,J 48.3 
198°48.2 
213°48.1 
228°48.0 
243°47.8 
258°47.7 
273°47.6 
288°47.5 
303°47.4 
318°47.2 
333°47.1 
348°47.0 
3°46.9 
18°46.8 
33°46.6 
48°46.5 
63°46.4 
78°46.3 
93° 46.1 
108°46.0 
123°45.9 
138°45.8 
153°45.6 
168°45.5 
SD. —16.2 


Dec 

GHA 

V 

Dec 

d 

HP 

-18°36.0 

320°08.5 

1A 

22°55.7 

1.9 

57.3 

-18°36.6 

334°34.9 

1A 

22°57.5 

1.8 

57.3 

-18°37.3 

349°01.2 

7.3 

22°59.2 

1.6 

57.4 

-18°37.9 

3°27.5 

7.3 

23°00.8 

1.5 

57.4 

-18°38.5 

17°53.8 

7.3 

23°02.2 

1.4 

57.4 

-18°39.2 

32°20.0 

7.2 

23°03.5 

1.2 

57.4 

-18°39.8 

46°46.2 

7.2 

23°04.7 

1.1 

57.4 

-18°40.4 

61°12.4 

7.2 

23°05.7 

1.0 

57.5 

-18°41.0 

75°38.6 

7.1 

23°06.6 

0.8 

57.5 

-18°41.7 

90°04.7 

7.1 

23°07.4 

0.7 

57.5 

-18°42.3 

104°30.8 

7.1 

23°08.0 

0.5 

57.5 

-18°42.9 

118°56.8 

7.0 

23°08.5 

0.4 

57.5 

-18°43.5 

133°22.9 

7.0 

23°08.8 

0.3 

57.6 

-18°44.2 

147° 48.9 

7.0 

23°09.0 

0.1 

57.6 

-18°44.8 

162° 14.9 

7.0 

23°09.0 

-0.0 

57.6 

-18°45.4 

176°40.8 

7.0 

23°09.0 

-0.2 

57.6 

-18°46.0 

191°06.8 

6.9 

23°08.7 

-0.3 

57.6 

-18°46.7 

205°32.7 

6.9 

23°08.4 

-0.4 

57.6 

-18°47.3 

219°58.6 

6.9 

23°07.9 

-0.6 

57.7 

-18°47.9 

234° 24.5 

6.9 

23°07.2 

-0.7 

57.7 

-18°48.5 

248°50.4 

6.9 

23°06.4 

-0.9 

57.7 

-18°49.1 

263° 16.3 

6.9 

23°05.5 

-1.0 

57.7 

-18°49.8 

277°42.1 

6.8 

23°04.4 

-1.1 

57.7 

-18°50.4 

292°08.0 

6.8 

23°03.2 

-1.3 

57.8 


Dec 

GHA 

V 

Dec 

d 

HP 

-18“51.0 

306°33.8 

6.8 

23 u 01.9 

-1.4 

57.8 

-18°51.6 

320°59.6 

6.8 

23°00.4 

-1.6 

57.8 

-18°52.2 

335°25.4 

6.8 

22°58.7 

-1.7 

57.8 

-18°52.8 

349°51.2 

6.8 

22°57.0 

-1.8 

57.8 

-18°53.5 

4° 17.1 

6.8 

22°55.1 

-2.0 

57.9 

-18°54.1 

18°42.9 

6.8 

22°53.0 

-2.1 

57.9 

-18°54.7 

33°08.7 

6.8 

22°50.8 

-2.3 

57.9 

-18°55.3 

47°34.4 

6.8 

22°48.5 

-2.4 

57.9 

-18°55.9 

62°00.2 

6.8 

22°46.0 

-2.6 

57.9 

-18°56.5 

76°26.0 

6.8 

22°43.4 

-2.7 

58.0 

-18°57.1 

90°51.8 

6.8 

22°40.6 

-2.8 

58.0 

-18°57.7 

105° 17.7 

6.8 

22°37.7 

-3.0 

58.0 

-18°58.4 

119°43.5 

6.8 

22°34.7 

-3.1 

58.0 

-18°59.0 

134°09.3 

6.8 

22°31.5 

-3.3 

58.0 

-18°59.6 

148°35.1 

6.8 

22°28.1 

-3.4 

58.1 

-19°00.2 

163°00.9 

6.8 

22°24.7 

-3.5 

58.1 

-19°00.8 

177° 26.8 

6.8 

22°21.1 

-3.7 

58.1 

-19°01.4 

191°52.6 

6.9 

22°17.3 

-3.8 

58.1 

-19°02.0 

206° 18.5 

6.9 

22°13.5 

-3.9 

58.1 

-19°02.6 

220°44.4 

6.9 

22°09.4 

-4.1 

58.1 

-19°03.2 

235° 10.3 

6.9 

22°05.3 

-4.2 

58.2 

-19°03.8 

249°36.2 

6.9 

22°01.0 

-4.4 

58.2 

-19°04.4 

264°02.1 

6.9 

21°56.6 

-4.5 

58.2 

-19°05.0 

278°28.1 

7.0 

21°52.0 

-4.6 

58.2 

d—-0.6 

S.D. —15.8 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

07:02 

08:37 

11:18 

12:11 

14:51 

16:26 

70 

06:51 

08:14 

09:54 

13:35 

15:14 

16:37 

68 

06:43 

07:56 

09:16 

14:13 

15:32 

16:46 

66 

06:35 

07:42 

08:50 

14:39 

15:47 

16:53 

64 

06:29 

07:29 

08:29 

14:59 

15:59 

16:59 

62 

06:23 

07:19 

08:13 

15:15 

16:09 

17:05 

60 

06:18 

07:10 

07:60 

15:29 

16:18 

17:10 

58 

06:14 

07:02 

07:48 

15:41 

16:26 

17:15 

56 

06:10 

06:55 

07:38 

15:51 

16:33 

17:19 

54 

06:06 

06:49 

07:29 

15:60 

16:40 

17:23 

52 

06:02 

06:43 

07:21 

16:08 

16:45 

17:27 

50 

05:59 

06:38 

07:14 

16:15 

16:51 

17:30 

45 

05:51 

06:27 

06:58 

16:31 

17:02 

17:38 

40 

05:44 

06:17 

06:46 

16:43 

17:12 

17:45 

35 

05:37 

06:08 

06:35 

16:54 

17:21 

17:52 

30 

05:31 

06:00 

06:26 

17:04 

17:29 

17:58 

20 

05:19 

05:46 

06:09 

17:20 

17:43 

18:10 

10 

05:07 

05:33 

05:55 

17:35 

17:57 

18:22 

0 

04:54 

05:19 

05:41 

17:48 

18:10 

18:35 

-10 

04:39 

05:05 

05:27 

18:02 

18:24 

18:50 

-20 

04:21 

04:49 

05:13 

18:17 

18:41 

19:09 

-30 

03:58 

04:29 

04:56 

18:34 

19:00 

19:32 

-35 

03:44 

04:18 

04:46 

18:44 

19:12 

19:46 

-40 

03:26 

04:04 

04:34 

18:56 

19:27 

20:04 

-45 

03:03 

03:46 

04:20 

19:10 

19:44 

20:27 

-50 

02:33 

03:25 

04:04 

19:27 

20:06 

20:58 

-52 

02:17 

03:14 

03:56 

19:35 

20:17 

21:15 

-54 

01:57 

03:02 

03:47 

19:43 

20:29 

21:35 

-56 

01:32 

02:48 

03:37 

19:53 

20:43 

22:01 

-58 

00:55 

02:31 

03:26 

20:05 

21:00 

22:40 

-60 


02:10 

03:13 

20:18 

21:22 





Moonrise 



Moonset 


Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

72 

— 


— 



— 

70 







68 







66 

15:48 

16:26 

17:51 

12:43 

14:02 

14:35 

64 

16:30 

17:16 

18:31 

12:01 

13:12 

13:55 

62 

16:59 

17:48 

18:59 

11:33 

12:40 

13:27 

60 

17:21 

18:11 

19:20 

11:11 

12:17 

13:06 

58 

17:39 

18:30 

19:38 

10:53 

11:58 

12:48 

56 

17:54 

18:46 

19:52 

10:38 

11:42 

12:33 

54 

18:07 

18:60 

20:05 

10:26 

11:28 

12:20 

52 

18:18 

19:11 

20:16 

10:14 

11:16 

12:09 

50 

18:28 

19:22 

20:26 

10:04 

11:06 

11:59 

45 

18:50 

19:44 

20:47 

09:44 

10:44 

11:38 

40 

19:07 

20:02 

21:03 

09:27 

10:26 

11:21 

35 

19:21 

20:16 

21:17 

09:12 

10:11 

11:06 

30 

19:34 

20:29 

21:30 

09:00 

09:58 

10:54 

20 

19:56 

20:51 

21:50 

08:39 

09:36 

10:32 

10 

20:15 

21:11 

22:09 

08:21 

09:17 

10:13 

0 

20:32 

21:29 

22:25 

08:04 

08:59 

09:56 

-10 

20:50 

21:47 

22:42 

07:47 

08:41 

09:38 

-20 

21:09 

22:06 

23:00 

07:28 

08:22 

09:19 

-30 

21:31 

22:28 

23:21 

07:07 

07:60 

08:58 

-35 

21:44 

22:41 

23:33 

06:55 

07:47 

08:45 

-40 

21:59 

22:56 

23:47 

06:41 

07:32 

08:30 

-45 

22:16 

23:14 


06:24 

07:14 

08:12 

-50 

22:38 

23:36 


06:04 

06:52 

07:50 

-52 

22:49 

23:46 


05:54 

06:41 

07:40 

-54 

23:01 

23:58 


05:43 

06:29 

07:28 

-56 

23:14 


00:12 

05:30 

06:15 

07:15 

-58 

23:30 


00:28 

05:16 

05:60 

06:59 

-60 

23:49 


00:47 

04:59 

05:40 

06:40 


Day 

Eqn.of Time 

00 h 12 h 

Mer. 

Pass 

Mer.Pass. 

Upper Lower 

Age 

15 

15:34 

15:29 

11:44 

01:50 

14:17 

18(91%) 

16 

15:24 

15:19 

11:44 

02:45 

15:13 

19(84%) 

17 

15:13 

15:08 

11:44 

03:42 

16:10 

20(75%) 









Saturn 


Stars 


November 18, 19 ,20 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

56°44.9 

157°39.2 

-24°04.4 

209° 24.3 

-10°29.3 

150° 14.6 

-23° 14.1 

128°35.6 

-22°16.7 

Alpheratz 

357°38.8 

29°12.1 

1 

71°47.4 

172°38.3 

-24°04.8 

224° 25.2 

-10°29.9 

165°16.5 

-23° 14.2 

143°37.9 

-22°16.7 

Ankaa 

353°11.1 

-42° 12.1 

2 

86°49.9 

187°37.4 

-24°05.1 

239°26.1 

-10°30.5 

180°18.3 

-23° 14.2 

158°40.1 

-22°16.6 

Schedar 

349°35.2 

56°38.9 

3 

101°52.3 

202°36.5 

-24°05.4 

254° 27.0 

-10°31.1 

195°20.2 

-23° 14.2 

173°42.3 

-22°16.6 

Diphda 

348°51.1 

-17°52.8 

4 

116°54.8 

217°35.5 

-24°05.7 

269° 27.9 

-10°31.7 

210°22.1 

-23° 14.2 

188°44.5 

-22°16.6 

Achernar 

335°23.0 

-57°08.4 

5 

131°57.2 

232°34.6 

-24°06.1 

284° 28.8 

-10°32.3 

225°24.0 

-23° 14.2 

203°46.8 

-22°16.6 

Hamal 

327°55.5 

23°33.4 

6 

146° 59.7 

247°33.7 

-24°06.4 

299°29.7 

-10°32.9 

240°25.9 

-23° 14.2 

218°49.0 

-22°16.5 

Polaris 

315°23.8 

89°20.8 

7 

162°02.2 

262°32.8 

-24°06.7 

314°30.6 

-10°33.5 

255°27.8 

-23° 14.3 

233°51.2 

-22°16.5 

Akamar 

315°14.6 

-40° 13.7 

8 

177°04.6 

277°31.9 

-24°07.0 

329°31.6 

-10°34.1 

270° 29.7 

-23° 14.3 

248°53.4 

-22°16.5 

Menkar 

314°10.1 

4°10.0 

9 

192°07.1 

292°30.9 

-24°07.3 

344° 32.5 

-10°34.7 

285°31.6 

-23° 14.3 

263°55.7 

-22°16.5 

Mirfak 

308°33.6 

49°55.8 

10 

207°09.6 

307°30.0 

-24°07.7 

359° 33.4 

-10°35.2 

300°33.5 

-23° 14.3 

278°57.9 

-22°16.5 

Aldebaran 

290°44.0 

16°32.9 

11 

222° 12.0 

322°29.1 

-24°08.0 

14° 34.3 

-10°35.8 

315°35.3 

-23° 14.3 

294°00.1 

-22°16.4 

Rigel 

281°07.5 

-8° 10.8 

12 

237° 14.5 

337°28.2 

-24°08.3 

29°35.2 

-10°36.4 

330° 37.2 

-23° 14.3 

309°02.4 

-22°16.4 

Capella 

280°27.5 

46°01.0 

13 

252° 17.0 

352°27.3 

-24°08.6 

44°36.1 

-10°37.0 

345° 39.1 

-23° 14.4 

324°04.6 

-22°16.4 

Bellatrix 

278°27.0 

6°22.0 

14 

267° 19.4 

7°26.4 

-24°08.9 

59° 37.0 

-10°37.6 

0°41.0 

-23° 14.4 

339°06.8 

-22°16.4 

Elnath 

278°06.7 

28°37.3 

15 

282°21.9 

22°25.4 

-24°09.2 

74° 37.9 

-10°38.2 

15°42.9 

-23° 14.4 

354°09.0 

-22°16.3 

Alnilam 

275°41.6 

-1° 11.4 

16 

297° 24.3 

37°24.5 

-24°09.5 

89°38.8 

-10°38.8 

30°44.8 

-23° 14.4 

9°11.3 

-22°16.3 

Betelgeuse 

270°56.3 

7°24.6 

17 

312°26.8 

52°23.6 

-24°09.9 

104° 39.7 

-10°39.4 

45°46.7 

-23° 14.4 

24°13.5 

-22°16.3 

Canopus 

263°53.8 

-52°42.3 

18 

327° 29.3 

67°22.7 

-24° 10.2 

119°40.6 

-10°40.0 

60°48.6 

-23° 14.4 

39°15.7 

-22°16.3 

Sirius 

258°29.5 

-16°44.4 

19 

342°31.7 

82°21.8 

-24° 10.5 

134°41.5 

-10°40.6 

75°50.4 

-23° 14.5 

54°17.9 

-22°16.2 

Adara 

255°08.8 

-28°59.8 

20 

357° 34.2 

97° 20.8 

-24° 10.8 

149°42.4 

-10°41.2 

90°52.3 

-23° 14.5 

69°20.2 

-22°16.2 

Procyon 

244° 54.9 

5°10.6 

21 

12°36.7 

112°19.9 

-24°11.1 

164°43.3 

-10°41.8 

105° 54.2 

-23° 14.5 

84°22.4 

-22°16.2 

Pollux 

243°22.1 

27°58.6 

22 

27°39.1 

127° 19.0 

-24° 11.4 

179°44.2 

-10°42.4 

120°56.1 

-23° 14.5 

99°24.6 

-22°16.2 

Avior 

234° 16.0 

-59° 34.1 

23 

42°41.6 

142°18.1 

-24° 11.7 

194°45.1 

-10°43.0 

135°58.0 

-23° 14.5 

114°26.8 

-22°16.1 

Suhail 

222°49.1 

-43°30.5 

Mer.pass.:20:09 | 

v-0.9 d-0.3 m-3.8 

v0.9 d-0.6 ml.8 | 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.7 

-69°47.6 


Alphard 

217°51.7 

-8°44.5 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.8 

11°52.3 











n i iKbo 


fil ° oo c 

0 

57°44.1 

157° 17.2 

-24 u 12.0 

209“46.0 

-10 u 43.6 

150 u 59.9 

-23 u 14.5 

129 u 29.1 

-22 u 16.1 

uuDne 

±yo ‘to.o 

ionOono 

OJ. 00.0 

1 A O07 o 

1 

72°46.5 

172° 16.2 

-24° 12.3 

224°46.9 

-10°44.2 

166°01.8 

-23° 14.6 

144°31.3 

-22°16.1 

Denebola 

182 2y.3 

14 2.(.o 

2 

87°49.0 

187° 15.3 

-24° 12.6 

239°47.8 

-10°44.8 

181°03.7 

-23° 14.6 

159°33.5 

-22°16.1 

Gienah 

175°48.0 

1 700 0/1 O 

-17°38.9 

3 

102°51.5 

202° 14.4 

-24° 12.9 

254°48.7 

-10°45.3 

196°05.5 

-23° 14.6 

174°35.7 

-22°16.0 

Acrux 

1/8 U4.y 

-63° 12.1 

4 

117° 53.9 

217° 13.5 

-24° 13.2 

269°49.6 

-10°45.9 

211°07.4 

-23° 14.6 

189°38.0 

-22°16.0 

Gacrux 

171°56.4 

-57° 13.1 

5 

132°56.4 

232° 12.5 

-24° 13.5 

284°50.5 

-10°46.5 

226°09.3 

-23° 14.6 

204°40.2 

-22°16.0 

Alioth 

166° 17.2 

55°51.1 

6 

147° 58.8 

247° 11.6 

-24° 13.8 

299°51.5 

-10°47.1 

241°11.2 

-23° 14.6 

219°42.4 

-22°16.0 

Spica 

158°26.9 

1rnOrrO 

-11°15.6 

yinOm a 

7 

163°01.3 

262° 10.7 

-24° 14.1 

314°52.4 

-10°47.7 

256°13.1 

-23° 14.7 

234°44.6 

-22°15.9 

Alcaid 

152 55.8 

4y 12 .y 

8 

178°03.8 

277°09.8 

-24° 14.4 

329°53.3 

-10°48.3 

271°15.0 

-23° 14.7 

249°46.9 

-22°15.9 

Hadar 

148°42.3 

i a o O no o 

-60°27.8 

9 

193°06.2 

292°08.9 

-24° 14.6 

344° 54.2 

-10°48.9 

286°16.9 

-23° 14.7 

264°49.1 

-22°15.9 

Menkent 

148 02.8 

-36°27.7 

mO AC A 

10 

208°08.7 

307°07.9 

-24° 14.9 

359°55.1 

-10°49.5 

301°18.8 

-23° 14.7 

279°51.3 

-22°15.9 

Arcturus 

145 51.9 

iy U5.2 

11 

223° 11.2 

322°07.0 

-24° 15.2 

14°56.0 

-10°50.1 

316°20.6 

-23° 14.7 

294°53.5 

-22°15.8 

Rigil Kent. 

139°46.4 

-60° 54.7 

12 

238° 13.6 

337°06.1 

-24° 15.5 

29°56.9 

-10°50.7 

331°22.5 

-23° 14.7 

309°55.8 

-22°15.8 

Zubenelg. 

137°00.9 

-16°07.2 

13 

253° 16.1 

352°05.2 

-24° 15.8 

44°57.8 

-10°51.3 

346° 24.4 

-23° 14.8 

324°58.0 

-22°15.8 

Kochab 

137°21.2 

1 0“7 “7 

74° 04.5 

nrOnA 1 

14 

268° 18.6 

7°04.2 

-24° 16.1 

59°58.7 

-10°51.9 

1°26.3 

-23° 14.8 

340°00.2 

-22°15.8 

Alphecca 

126 07.7 

i i no ni a 

26 39.1 

ncOnoo 

15 

283°21.0 

22°03.3 

-24° 16.4 

74°59.6 

-10°52.5 

16°28.2 

-23° 14.8 

355°02.4 

-22°15.7 

Antares 

112 21.2 

-26 28.3 

16 

298° 23.5 

37°02.4 

-24° 16.6 

90°00.5 

-10°53.0 

31°30.1 

-23° 14.8 

10°04.7 

-22°15.7 

Atria 

107° 19.7 

i nno o“7 o 

-69°03.7 

1 C O A A O 

17 

313°26.0 

52°01.5 

-24° 16.9 

105°01.4 

-10°53.6 

46°31.9 

-23° 14.8 

25°06.9 

-22°15.7 

Sa bi k 

102 U/.8 

-15 44.8 

07 O A 

18 

328° 28.4 

67°00.5 

-24° 17.2 

120°02.3 

-10°54.2 

61°33.8 

-23° 14.8 

40°09.1 

-22°15.7 

Shaula 

96° 16.3 

r\ /- O r\r\ —j 

-37 06.9 

mO oo a 

19 

343° 30.9 

81°59.6 

-24° 17.5 

135°03.2 

-10°54.8 

76° 35.7 

-23° 14.9 

55°11.3 

-22°15.7 

Rasalhague 

96 02.7 

nnO a a c. 

12 33.0 

20 

358° 33.3 

96°58.7 

-24° 17.8 

150°04.1 

-10°55.4 

91°37.6 

-23° 14.9 

70°13.6 

-22°15.6 

Eta min 

yU 44.0 

51°29.4 

21 

13°35.8 

111°57.8 

-24° 18.0 

165°05.0 

-10°56.0 

106°39.5 

-23° 14.9 

85°15.8 

-22°15.6 

Kaus Aust. 

83°38.3 

onOoc a 

-34°22.4 

ooo AO A 

22 

28°38.3 

126°56.8 

-24° 18.3 

180°05.9 

-10°56.6 

121°41.4 

-23° 14.9 

100°18.0 

-22°15.6 

Vega 

80 36.4 

38 48.4 

23 

43°40.7 

141°55.9 

-24° 18.6 

195°06.8 

-10°57.2 

136°43.3 

-23° 14.9 

115°20.2 

-22°15.6 

Nunki 

Altair 

75°53.2 

62°04.2 

-26° 16.3 
8°55.4 

Mer.pass.:20:05 | 

v-0.9 d-0.3 m-3.8 

v0.9 d-0.6 ml.8 | 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.6 

-56°40.4 





















Deneb 

49°28.7 

45°21.3 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.1 

0 

58° 43.2 

156 u 55.0 

-24 u 18.8 

210°07.7 

-10 u 57.8 

151°45.1 

-23 u 14.9 

130“22.5 

-22 u 15.5 

Alnair 

27°38.2 

-46°52.1 

1 

73° 45.7 

171°54.0 

-24° 19.1 

225°08.6 

-10°58.4 

166°47.0 

-23° 15.0 

145°24.7 

-22°15.5 

Fomalhaut 

15°19.1 

-29°31.2 

2 

88° 48.1 

186°53.1 

-24° 19.4 

240° 09.5 

-10°59.0 

181°48.9 

-23° 15.0 

160°26.9 

-22°15.5 

Scheat 

13°49.1 

28°11.5 

3 

103°50.6 

201°52.2 

-24° 19.6 

255° 10.4 

-10°59.5 

196°50.8 

-23° 15.0 

175°29.1 

-22°15.5 

Markab 

13°33.9 

15°18.8 

4 

118° 53.1 

216°51.3 

-24° 19.9 

270°11.3 

-11°00.1 

211°52.7 

-23° 15.0 

190°31.3 

-22°15.4 

2019 /II / 

SHA 

Mer.pass 

5 

133°55.5 

231°50.3 

-24° 20.2 

285° 12.2 

-11°00.7 

226°54.6 

-23° 15.0 

205°33.6 

-22°15.4 


100°54 3 

13:30 

6 

148° 58.0 

246°49.4 

-24° 20.4 

300° 13.1 

-11°01.3 

241°56.4 

-23° 15.0 

220°35.8 

-22°15.4 

Mars 

Ivv J7. J 

152°39.4 

10:02 

7 

164° 00.4 

261°48.5 

-24° 20.7 

315°14.0 

-11°01.9 

256°58.3 

-23° 15.0 

235°38.0 

-22°15.4 

J u piter 

93°29.6 

13:57 

8 

179°02.9 

276°47.5 

-24°21.0 

330° 14.9 

-11°02.5 

272°00.2 

-23°15.1 

250°40.2 

-22°15.3 

Saturn 

71°50.7 

15:23 

9 

194° 05.4 

291°46.6 

-24°21.2 

345° 15.8 

-11°03.1 

287°02.1 

-23°15.1 

265°42.5 

-22°15.3 




10 

209° 07.8 

306°45.7 

-24°21.5 

0°16.7 

-11°03.7 

302° 04.0 

-23°15.1 

280°44.7 

-22°15.3 

2019/11/ 

SHA 

Mer.pass 

11 

224° 10.3 

321°44.8 

-24°21.7 

15° 17.6 

-11°04.3 

317°05.9 

-23°15.1 

295°46.9 

-22°15.3 

Venus 

99° 33.1 

13:32 

12 

239° 12.8 

336°43.8 

-24°22.0 

30°18.5 

-11°04.8 

332° 07.7 

-23°15.1 

310°49.1 

-22°15.2 

Mars 

152°02.0 

10:00 

13 

254° 15.2 

351°42.9 

-24°22.2 

45°19.4 

-11°05.4 

347° 09.6 

-23°15.1 

325°51.3 

-22°15.2 

Jupiter 

93°15.8 

13:54 

14 

269° 17.7 

6°42.0 

-24°22.5 

60°20.3 

-11°06.0 

2°11.5 

-23° 15.2 

340°53.6 

-22°15.2 

Saturn 

71°45.0 

15:20 

15 

284° 20.2 

21°41.0 

-24°22.8 

75°21.2 

-11°06.6 

17°13.4 

-23° 15.2 

355°55.8 

-22°15.2 

2019/11/ 

SHA 

Mer.pass 

16 

299° 22.6 

36°40.1 

-24°23.0 

90°22.1 

-11°07.2 

32°15.3 

-23° 15.2 

10°58.0 

-22°15.1 

Venus 

98°11.8 

13:33 

17 

314°25.1 

51°39.2 

-24°23.3 

105°23.0 

-11°07.8 

47°17.2 

-23° 15.2 

26°00.2 

-22°15.1 

Mars 

151°24.5 

09:59 

18 

329° 27.6 

66°38.2 

-24°23.5 

120°23.9 

-11°08.4 

62°19.0 

-23° 15.2 

41°02.4 

-22°15.1 

Jupiter 

93°01.9 

13:51 

19 

344° 30.0 

81°37.3 

-24°23.7 

135°24.8 

-11°09.0 

77° 20.9 

-23° 15.2 

56°04.7 

-22°15.1 

Saturn 

71°39.3 

15:16 

20 

359°32.5 

96°36.4 

-24° 24.0 

150°25.7 

-11°09.6 

92°22.8 

-23° 15.2 

71°06.9 

-22°15.0 

1 Horizontal naralax 


21 

14° 34.9 

111°35.4 

-24° 24.2 

165°26.6 

-11°10.1 

107°24.7 

-23° 15.3 

86°09.1 

-22°15.0 


r 

Venus; 

0.1 

22 

29° 37.4 

126°34.5 

-24° 24.5 

180° 27.5 

-11°10.7 

122°26.6 

-23° 15.3 

101°11.3 

-22°15.0 


Mars: 

0.1 

23 

44° 39.9 

141°33.6 

-24° 24.7 

195°28.4 

-11°11.3 

137°28.5 

-23° 15.3 

116°13.5 

-22°15.0 




Mer.pass.:20:01 | 
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b 

Q- 

o 

o 

m-1.7 
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2019 November 18 to Nov. 20 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

183 u 45.4 

-19°05.6 

292 u 54.0 

7.0 

21 u 47.3 

-4.8 

58.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

198°45.3 

-19°06.2 

307°20.0 

7.0 

21°42.4 

-4.9 

58.3 

72 

07:12 

08:52 

— 

— 

14:38 

16:17 

2 

213°45.1 

-19°06.8 

321°46.0 

7.0 

21°37.5 

-5.0 

58.3 

70 

07:01 

08:26 

10:15 

13:14 

15:04 

16:29 

3 

228°45.0 

-19°07.4 

336° 12.0 

7.0 

21°32.4 

-5.2 

58.3 

68 

06:51 

08:06 

09:30 

13:59 

15:24 

16:38 

4 

243°44.9 

-19°08.0 

350°38.1 

7.1 

21°27.1 

-5.3 

58.3 

66 

06:43 

07:50 

09:01 

14:29 

15:39 

16:47 

5 

258°44.8 

-19°08.6 

5°04.1 

7.1 

21°21.7 

-5.4 

58.3 

64 

06:36 

07:37 

08:39 

14:51 

15:52 

16:54 

6 

273°44.6 

-19°09.2 

19°30.2 

7.1 

21°16.2 

-5.6 

58.3 

62 

06:30 

07:26 

08:21 

15:08 

16:04 

17:00 

7 

288°44.5 

-19°09.8 

33°56.4 

7.1 

21°10.6 

-5.7 

58.4 

60 

06:24 

07:17 

08:07 

15:23 

16:13 

17:06 

8 

303°44.4 

-19° 10.4 

48°22.5 

7.2 

21°04.8 

-5.8 

58.4 

58 

06:19 

07:08 

07:55 

15:35 

16:22 

17:11 

9 

318°44.3 

-19° 11.0 

62°48.7 

7.2 

20°58.9 

-6.0 

58.4 

56 

06:15 

07:01 

07:44 

15:46 

16:29 

17:15 

10 

333°44.1 

-19° 11.6 

77° 14.9 

7.2 

20°52.8 

-6.1 

58.4 

54 

06:10 

06:54 

07:34 

15:56 

16:36 

17:20 

11 

348°44.0 

-19° 12.2 

91°41.1 

7.2 

20°46.7 

-6.2 

58.4 

52 

06:06 

06:48 

07:26 

16:04 

16:42 

17:24 

12 

3°43.9 

-19° 12.8 

106°07.3 

7.3 

20°40.4 

-6.4 

58.5 

50 

06:03 

06:43 

07:19 

16:12 

16:48 

17:27 

13 

18°43.7 

-19° 13.4 

120°33.6 

7.3 

20°33.9 

-6.5 

58.5 

45 

05:54 

06:30 

07:02 

16:28 

16:60 

17:36 

14 

33°43.6 

-19° 14.0 

134°60.0 

7.3 

20°27.4 

-6.6 

58.5 

40 

05:47 

06:20 

06:49 

16:41 

17:10 

17:43 

15 

48°43.5 

-19° 14.6 

149°26.3 

7.4 

20°20.7 

-6.8 

58.5 

35 

05:40 

06:11 

06:38 

16:52 

17:19 

17:50 

16 

63°43.3 

-19° 15.2 

163°52.7 

7.4 

20° 13.9 

-6.9 

58.5 

30 

05:33 

06:03 

06:28 

17:02 

17:28 

17:57 

17 

78°43.2 

-19° 15.8 

178°19.1 

7.4 

20°06.9 

-7.0 

58.5 

20 

05:21 

05:48 

06:11 

17:20 

17:43 

18:10 

18 

93°43.1 

-19° 16.4 

192°45.5 

7.5 

19°59.8 

-7.1 

58.6 

10 

05:08 

05:34 

05:56 

17:35 

17:57 

18:23 

19 

108°42.9 

-19° 17.0 

207° 12.0 

7.5 

19°52.6 

-7.3 

58.6 

0 

04:54 

05:20 

05:42 

17:49 

18:11 

18:36 

20 

123°42.8 

-19° 17.6 

221°38.5 

7.5 

19°45.3 

-7.4 

58.6 

-10 

04:39 

05:05 

05:27 

18:03 

18:26 

18:52 

21 

138°42.7 

-19° 18.2 

236°05.1 

7.6 

19°37.9 

-7.5 

58.6 

-20 

04:20 

04:48 

05:12 

18:19 

18:43 

19:11 

22 

153°42.5 

-19° 18.8 

250°31.7 

7.6 

19°30.3 

-7.6 

58.6 

-30 

03:56 

04:28 

04:54 

18:37 

19:03 

19:35 

23 

168°42.4 

-19° 19.4 

264°58.3 

7.6 

19°22.6 

-7.7 

58.7 

-35 

03:41 

04:16 

04:44 

18:47 

19:16 

19:50 


SD. —16.2 

CL 

II 

o 

S.D. —15.9 

-40 

03:23 

04:01 

04:32 

18:59 

19:30 

20:09 


-45 

02:59 

03:43 

04:18 

19:14 

19:48 

20:33 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:27 

03:20 

04:00 

19:31 

20:11 

21:05 










no-i n 



1 Q-Afl 

on-99 

91 -99 

0 

183°42.3 

-19° 19.9 

279°25.0 

7.7 

19° 14.8 

-7.9 

58.7 

-0^ 

UZ. ±U 

uo.uy 

Uj. DZ 


ZU.Z9 

Z1. Zj 

1 

198°42.1 

-19°20.5 

293°51.6 

7.7 

19°06.9 

-8.0 

58.7 

-54 

01:49 

02:56 

03:43 

19:49 

20:36 

21:44 

2 

213°42.0 

-19°21.1 

308° 18.4 

7.8 

18°58.8 

-8.1 

58.7 

-56 

01:21 

02:41 

03:32 

19:60 

20:51 

22:14 

3 

228°41.9 

-19°21.7 

322°45.2 

7.8 

18°50.7 

-8.2 

58.7 

-58 

00:34 

02:23 

03:20 

20:12 

21:09 

23:05 

4 

243°41.7 

-19°22.3 

337° 12.0 

7.8 

18°42.4 

-8.3 

58.7 

-60 


02:01 

03:06 

20:26 

21:32 


5 

258°41.6 

-19°22.9 

351°38.8 

7.9 

18°34.0 

-8.5 

58.8 








6 

273°41.5 

-19°23.5 

6°05.7 

7.9 

18°25.5 

-8.6 

58.8 



Moonrise 



Moonset 


7 

288°41.3 

-19°24.1 

20°32.6 

7.9 

18°16.8 

-8.7 

58.8 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

303°41.2 

-19°24.6 

34°59.6 

8.0 

18°08.1 

-8.8 

58.8 

72 

— 

19:55 

22:35 

— 

16:28 

15:40 

9 

318°41.1 

-19°25.2 

49°26.6 

8.0 

17°59.2 

-8.9 

58.8 

70 

17:30 

20:40 

22:54 

16:56 

15:41 

15:18 

10 

333°40.9 

-19°25.8 

63°53.6 

8.1 

17°50.3 

-9.0 

58.8 

68 

19:01 

21:09 

23:10 

15:24 

15:11 

15:01 

11 

348°40.8 

-19°26.4 

78°20.7 

8.1 

17°41.2 

-9.1 

58.9 

66 

19:39 

21:31 

23:22 

14:45 

14:48 

14:48 

12 

3°40.6 

-19°27.0 

92°47.9 

8.1 

17°32.0 

-9.2 

58.9 

64 

20:06 

21:49 

23:32 

14:18 

14:29 

14:36 

13 

18°40.5 

-19°27.6 

107°15.0 

8.2 

17°22.7 

-9.4 

58.9 

62 

20:27 

22:03 

23:41 

13:56 

14:14 

14:26 

14 

33°40.4 

-19°28.1 

121°42.2 

8.2 

17°13.3 

-9.5 

58.9 

60 

20:44 

22:15 

23:48 

13:39 

14:02 

14:18 

15 

48°40.2 

-19°28.7 

136°09.5 

8.3 

17°03.8 

-9.6 

58.9 

58 

20:58 

22:25 

23:55 

13:24 

13:51 

14:10 

16 

63°40.1 

-19°29.3 

150°36.8 

8.3 

16°54.1 

-9.7 

58.9 

56 

21:10 

22:34 

— 

13:12 

13:41 

14:04 

17 

78°39.9 

-19°29.9 

165°04.1 

8.4 

16°44.4 

-9.8 

59.0 

54 

21:20 

22:42 


13:01 

13:33 

13:58 

18 

93°39.8 

-19°30.5 

179°31.5 

8.4 

16°34.6 

-9.9 

59.0 

52 

21:30 

22:49 

— 

12:51 

13:25 

13:52 

19 

108°39.7 

-19°31.0 

193°58.9 

8.4 

16°24.6 

-10.0 

59.0 

50 

21:38 

22:55 

— 

12:42 

13:18 

13:47 

20 

123°39.5 

-19°31.6 

208°26.3 

8.5 

16° 14.6 

-10.1 

59.0 

45 

21:56 

23:09 

— 

12:24 

13:03 

13:37 

21 

138°39.4 

-19°32.2 

222°53.8 

8.5 

16°04.5 

-10.2 

59.0 

40 

22:10 

23:20 

— 

12:09 

12:51 

13:28 

22 

153°39.2 

-19°32.8 

237°21.4 

8.6 

15°54.2 

-10.3 

59.0 

35 

22:22 

23:29 

— 

11:56 

12:40 

13:20 

23 

168°39.1 

-19°33.3 

251°49.0 

8.6 

15°43.9 

-10.4 

59.1 

30 

22:33 

23:38 

— 

11:45 

12:31 

13:13 


SD. —16.2 

d—-0.6 

S.D. —16.0 

20 

22:51 

23:52 


11:25 

12:15 

13:02 


10 

23:07 


00:04 

11:08 

12:01 

12:51 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

23:22 


00:16 

10:52 

11:48 

12:41 









-10 

23:36 


00:28 

10:36 

11:34 

1232 

0 

183°39.0 

-19 u 33.9 

266 u 16.6 

8.6 

15 u 33.4 

-10.5 

59.1 

-20 

23:52 


00:40 

10:19 

11:20 

12:21 

1 

198°38.8 

-19°34.5 

280°44.2 

8.7 

15°22.9 

-10.6 

59.1 








2 

213°38.7 

-19°35.1 

295°11.9 

8.7 

15°12.3 

-10.7 

59.1 

-30 

— : — 

00:10 

00:54 

09:59 

11:04 

12:09 

3 

228°38.5 

-19°35.6 

309°39.7 

8.8 

15°01.6 

-10.8 

59.1 

-35 

/in 


00:20 

01:02 
m • i o 

09:48 

nn.Q/i 

10:54 

in./io 

12:02 

1 1 • K/l 

4 

243°38.4 

-19°36.2 

324°07.5 

8.8 

14°50.7 

-10.9 

59.1 

-4U 

-45 

00:04 

uu. oz 

00:46 

U1.1Z 

01:22 

uy.o4 

09:18 

1U.49 

10:30 

11.04 

11:44 

5 

258°38.2 

-19°36.8 

338°35.3 

8.8 

14°39.8 

-11.0 

59.1 

-50 

00:24 

01:03 

01:35 

08:59 

10:14 

11:32 

6 

273°38.1 

-19°37.3 

353°03.1 

8.9 

14°28.8 

-11.0 

59.2 








7 

288°37.9 

-19°37.9 

7°31.0 

8.9 

14° 17.7 

-11.1 

59.2 

-52 

00:34 

01:11 

01:41 

08:50 

10:06 

11:27 

8 

303°37.8 

-19°38.5 

21°59.0 

9.0 

14°06.6 

-11.2 

59.2 

-54 

00:44 

01:20 

01:48 

08:39 

09:58 

11:21 

9 

318°37.6 

-19°39.1 

36°27.0 

9.0 

13°55.3 

-11.3 

59.2 

-56 

-58 

00:57 

01:11 

01:30 

01:41 

01:55 

02:04 

08:27 

08:13 

09:49 

09:38 

11:14 

11:07 

10 

333°37.5 

-19°39.6 

50°55.0 

9.0 

13°43.9 

-11.4 

59.2 








11 

348°37.4 

-19°40.2 

65°23.0 

9.1 

13°32.5 

-11.5 

59.2 

-60 

01:27 

01:54 

02:13 

07:57 

09:25 

10:58 

12 

3°37.2 

-19°40.8 

79°51.1 

9.1 

13°21.0 

-11.6 

59.2 








13 

18°37.1 

-19°41.3 

94° 19.2 

9.1 

13°09.4 

-11.6 

59.3 



Sun 



Moon 


14 

33°36.9 

-19°41.9 

108°47.4 

9.2 

12°57.7 

-11.7 

59.3 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

48°36.8 

-19°42.5 

123°15.6 

9.2 

12°45.9 

-11.8 

59.3 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

63°36.6 

-19°43.0 

137°43.9 

9.3 

12°34.1 

-11.9 

59.3 

18 

15:02 

14:56 

11:45 

04:38 

17:06 

21(65%) 

17 

78°36.5 

-19°43.6 

152°12.1 

9.3 

12°22.1 

-12.0 

59.3 

19 

14:49 

14:43 

11:45 

05:34 

18:01 

22(54%) 

18 

93°36.3 

-19°44.1 

166°40.5 

9.3 

12°10.1 

-12.0 

59.3 

20 

14:36 

14:29 

11:45 

06:28 

18:55 

23(43%) 

19 

108°36.2 

-19°44.7 

181°08.8 

9.4 

11°58.1 

-12.1 

59.3 








20 

123°36.0 

-19°45.3 

195°37.2 

9.4 

11°45.9 

-12.2 

59.4 








21 

138°35.9 

-19°45.8 

210°05.6 

9.4 

11°33.7 

-12.3 

59.4 








22 

153°35.7 

-19°46.4 

224° 34.1 

9.5 

11°21.4 

-12.3 

59.4 








23 

168°35.6 

-19°47.0 

239°02.5 

9.5 

11°09.0 

-12.4 

59.4 









SD. —16.2 

d—-0.6 

S.D.—16.1 
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Saturn 


Stars 


November 21, 22 ,23 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

59°42.3 

156°32.7 

-24°25.0 

210°29.3 

-11°11.9 

152°30.3 

-23° 15.3 

131°15.8 

-22°14.9 

Alpheratz 

357°38.8 

29°12.1 

1 

74°44.8 

171°31.7 

-24°25.2 

225°30.1 

-11°12.5 

167°32.2 

-23° 15.3 

146° 18.0 

-22°14.9 

Ankaa 

353°11.1 

-42° 12.1 

2 

89°47.3 

186°30.8 

-24°25.4 

240°31.0 

-11°13.1 

182°34.1 

-23° 15.3 

161°20.2 

-22°14.9 

Schedar 

349°35.2 

56°38.9 

3 

104°49.7 

201°29.9 

-24°25.7 

255°31.9 

-11°13.7 

197°36.0 

-23° 15.3 

176°22.4 

-22°14.9 

Diphda 

348°51.2 

-17°52.8 

4 

119°52.2 

216°28.9 

-24°25.9 

270°32.8 

-11°14.3 

212°37.9 

-23° 15.4 

191°24.6 

-22° 14.8 

Achernar 

335°23.0 

-57°08.4 

5 

134° 54.7 

231°28.0 

-24°26.1 

285°33.7 

-11°14.8 

227° 39.7 

-23° 15.4 

206°26.9 

-22° 14.8 

Hamal 

327°55.5 

23°33.4 

6 

149°57.1 

246°27.1 

-24°26.4 

300° 34.6 

-11°15.4 

242°41.6 

-23° 15.4 

221°29.1 

-22° 14.8 

Polaris 

315°24.0 

89°20.9 

7 

164° 59.6 

261°26.1 

-24°26.6 

315°35.5 

-11°16.0 

257°43.5 

-23° 15.4 

236°31.3 

-22°14.8 

Akamar 

315°14.6 

-40° 13.7 

8 

180°02.1 

276°25.2 

-24°26.8 

330°36.4 

-11°16.6 

272°45.4 

-23° 15.4 

251°33.5 

-22° 14.7 

Menkar 

314°10.1 

4°10.0 

9 

195°04.5 

291°24.3 

-24°27.1 

345° 37.3 

-11°17.2 

287°47.3 

-23° 15.4 

266°35.7 

-22° 14.7 

Mirfak 

308°33.6 

49°55.8 

10 

210°07.0 

306°23.3 

-24°27.3 

0°38.2 

-11°17.8 

302°49.2 

-23° 15.4 

281°38.0 

-22° 14.7 

Aldebaran 

290°44.0 

16°32.9 

11 

225°09.4 

321°22.4 

-24°27.5 

15°39.1 

-11°18.4 

317°51.0 

-23° 15.5 

296°40.2 

-22°14.6 

Rigel 

281°07.5 

-8° 10.8 

12 

240° 11.9 

336°21.5 

-24°27.7 

30°40.0 

-11°18.9 

332°52.9 

-23° 15.5 

311°42.4 

-22° 14.6 

Capella 

280°27.5 

46°01.0 

13 

255° 14.4 

351°20.5 

-24°28.0 

45°40.9 

-11°19.5 

347°54.8 

-23° 15.5 

326°44.6 

-22° 14.6 

Bellatrix 

278°27.0 

6°22.0 

14 

270° 16.8 

6° 19.6 

-24°28.2 

60°41.8 

-11°20.1 

2°56.7 

-23° 15.5 

341°46.8 

-22°14.6 

Elnath 

278°06.7 

28°37.3 

15 

285° 19.3 

21°18.6 

-24°28.4 

75°42.7 

-11°20.7 

17° 58.6 

-23° 15.5 

356°49.1 

-22° 14.5 

Alnilam 

275°41.6 

-1° 11.4 

16 

300°21.8 

36° 17.7 

-24°28.6 

90°43.6 

-11°21.3 

33°00.4 

-23° 15.5 

11°51.3 

-22° 14.5 

Betelgeuse 

270°56.3 

7°24.6 

17 

315°24.2 

51° 16.8 

-24°28.9 

105°44.5 

-11°21.9 

48°02.3 

-23° 15.6 

26°53.5 

-22° 14.5 

Canopus 

263°53.8 

-52°42.3 

18 

330° 26.7 

66° 15.8 

-24°29.1 

120°45.4 

-11°22.5 

63° 04.2 

-23° 15.6 

41°55.7 

-22° 14.5 

Sirius 

258°29.5 

-16°44.4 

19 

345° 29.2 

81°14.9 

-24°29.3 

135°46.3 

-11°23.0 

78°06.1 

-23° 15.6 

56°57.9 

-22° 14.4 

Adara 

255°08.8 

-28°59.9 

20 

0°31.6 

96° 14.0 

-24°29.5 

150°47.2 

-11°23.6 

93°08.0 

-23° 15.6 

72°00.1 

-22° 14.4 

Procyon 

244° 54.9 

5°10.6 

21 

15°34.1 

111°13.0 

-24°29.7 

165°48.1 

-11°24.2 

108°09.8 

-23° 15.6 

87°02.4 

-22° 14.4 

Pollux 

243°22.1 

27°58.6 

22 

30°36.5 

126° 12.1 

-24°29.9 

180°49.0 

-11°24.8 

123° 11.7 

-23° 15.6 

102°04.6 

-22° 14.4 

Avior 

234° 16.0 

-59° 34.1 

23 

45°39.0 

141° 11.2 

-24°30.1 

195°49.8 

-11°25.4 

138° 13.6 

-23° 15.6 

117°06.8 

-22° 14.3 

Suhail 

222°49.1 

-43°30.5 

Mer.pass.:19:57 | 

v-0.9 d-0.2 m-3.8 

v0.9 d-0.6 ml.8 j 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.6 

-69°47.6 


Alphard 

217°51.7 

-8°44.5 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.8 

11°52.2 











IT 11 q 


fil ° oo c 

0 

60 u 41.5 

156 u 10.2 

-24 u 30.3 

210 u 50.7 

-ll u 26.0 

153 u 15.5 

-23 u 15.6 

132 u 09.0 

-22 u 14.3 

uuDne 

ionOono 

OJ. jO.D 

1 A O A "7 O 

1 

75°43.9 

171°09.3 

-24°30.6 

225°51.6 

-11°26.5 

168° 17.4 

-23° 15.7 

147°11.2 

-22° 14.3 

Denebola 

182 29.3 

14 2.1.0 

2 

90°46.4 

186°08.3 

-24°30.8 

240°52.5 

-11°27.1 

183° 19.2 

-23° 15.7 

162°13.5 

-22° 14.3 

Gienah 

175°47.9 

1 700 A A A 

-17°38.9 

3 

105°48.9 

201°07.4 

-24°31.0 

255°53.4 

-11°27.7 

198°21.1 

-23° 15.7 

177° 15.7 

-22° 14.2 

Acrux 

1/3 04.9 

-63° 12.1 

4 

120°51.3 

216°06.5 

-24°31.2 

270°54.3 

-11°28.3 

213°23.0 

-23° 15.7 

192° 17.9 

-22° 14.2 

Gacrux 

171°56.4 

-57° 13.1 

5 

135°53.8 

231°05.5 

-24°31.4 

285°55.2 

-11°28.9 

228° 24.9 

-23° 15.7 

207°20.1 

-22° 14.2 

Alioth 

166° 17.2 

55°51.1 

6 

150°56.3 

246° 04.6 

-24°31.6 

300°56.1 

-11°29.5 

243° 26.8 

-23° 15.7 

222°22.3 

-22° 14.2 

Spica 

158°26.9 

1rnOrrO 

-11°15.6 

/IAOia a 

7 

165°58.7 

261°03.7 

-24°31.8 

315°57.0 

-11°30.1 

258° 28.6 

-23° 15.7 

237°24.5 

-22°14.1 

Alcaid 

152 55.8 

49 12.9 

8 

181°01.2 

276°02.7 

-24°32.0 

330°57.9 

-11°30.6 

273°30.5 

-23° 15.8 

252°26.8 

-22°14.1 

Hadar 

148°42.3 

1 A O O A A O 

-60°27.8 

9 

196°03.7 

291°01.8 

-24°32.2 

345°58.8 

-11°31.2 

288° 32.4 

-23° 15.8 

267°29.0 

-22°14.1 

Menkent 

148 02.0 

-36°27.7 

1 riO AC A 

10 

211°06.1 

306°00.8 

-24°32.4 

0°59.7 

-11°31.8 

303° 34.3 

-23° 15.8 

282°31.2 

-22°14.1 

Arcturus 

145 51.9 

19 05.2 

11 

226°08.6 

320°59.9 

-24°32.6 

16°00.6 

-11°32.4 

318°36.1 

-23° 15.8 

297°33.4 

-22°14.0 

Rigil Kent. 

139°46.4 

-60° 54.7 

12 

241° 11.0 

335°59.0 

-24°32.8 

31°01.5 

-11°33.0 

333°38.0 

-23° 15.8 

312°35.6 

-22°14.0 

Zubenelg. 

137°00.9 

-16°07.2 

13 

256° 13.5 

350°58.0 

-24°33.0 

46°02.3 

-11°33.5 

348° 39.9 

-23° 15.8 

327°37.8 

-22°14.0 

Kochab 

137°21.2 

1 ncO A"7 ~7 

74° 04.5 

ACOOA 1 

14 

271° 16.0 

5°57.1 

-24° 33.1 

61°03.2 

-11°34.1 

3°41.8 

-23° 15.8 

342°40.1 

-22°14.0 

Alphecca 

126 \j(.( 
i i no m a 

26 39.1 

acOaoo 

15 

286° 18.4 

20°56.1 

-24°33.3 

76° 04.1 

-11°34.7 

18°43.7 

-23° 15.9 

357°42.3 

-22°13.9 

Antares 

112 21.2 

-26 28.3 

16 

301°20.9 

35°55.2 

-24°33.5 

91°05.0 

-11°35.3 

33°45.5 

-23° 15.9 

12°44.5 

-22°13.9 

Atria 

107° 19.7 

1 A A O A "7 O 

-69°03.6 

icOiij O 

17 

316°23.4 

50°54.3 

-24°33.7 

106°05.9 

-11°35.9 

48°47.4 

-23° 15.9 

27°46.7 

-22°13.9 

Sa bi k 

102 0/.8 

-15 44.8 

070AC A 

18 

331°25.8 

65°53.3 

-24°33.9 

121°06.8 

-11°36.5 

63°49.3 

-23° 15.9 

42°48.9 

-22°13.9 

Shaula 

96° 16.4 

r\ O a A “7 

-37 06.9 

1 A O OO A 

19 

346° 28.3 

80°52.4 

-24° 34.1 

136°07.7 

-11°37.0 

78°51.2 

-23° 15.9 

57°51.1 

-22°13.8 

Rasalhague 

96 02.7 

AAO a a c. 

12 33.0 

20 

1°30.8 

95°51.4 

-24°34.3 

151°08.6 

-11°37.6 

93°53.0 

-23° 15.9 

72°53.3 

-22°13.8 

Eta min 

9U 44.6 

51°29.4 

21 

16°33.2 

110°50.5 

-24°34.5 

166°09.5 

-11°38.2 

108° 54.9 

-23° 15.9 

87°55.6 

-22°13.8 

Kaus Aust. 

83°38.3 

oaOoc A 

-34°22.4 

90 O AO 0 

22 

31°35.7 

125°49.6 

-24°34.6 

181°10.4 

-11°38.8 

123°56.8 

-23° 15.9 

102°57.8 

-22°13.7 

Vega 

80 36.4 

38 48.3 

23 

46° 38.2 

140°48.6 

-24°34.8 

196°11.3 

-11°39.4 

138°58.7 

-23° 16.0 

117°60.0 

-22°13.7 

Nunki 

Altair 

75°53.2 

62°04.2 

-26° 16.3 
8°55.4 

Mer.pass.:19:53 | 

v-0.9 d-0.2 m-3.8 

v0.9 d-0.6 ml.8 | 
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Q- 

O 
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Peacock 

53°12.6 

-56°40.4 





















Deneb 

49°28.7 

45°21.3 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.1 

0 

61°40.6 

155 u 47.7 

-24 u 35.0 

211 u 12.1 

-11°40.0 

154 u 00.6 

-23 u 16.0 

133 u 02.2 

-22 u 13.7 

Alnair 

27°38.2 

-46°52.1 

1 

76°43.1 

170°46.7 

-24°35.2 

226° 13.0 

-11°40.5 

169°02.4 

-23° 16.0 

148°04.4 

-22°13.7 

Fomalhaut 

15°19.1 

-29°31.2 

2 

91°45.5 

185°45.8 

-24°35.4 

241°13.9 

-11°41.1 

184° 04.3 

-23° 16.0 

163°06.6 

-22°13.6 

Scheat 

13°49.1 

28°11.5 

3 

106°48.0 

200°44.9 

-24°35.5 

256° 14.8 

-11°41.7 

199°06.2 

-23° 16.0 

178°08.9 

-22°13.6 

Markab 

13°33.9 

15°18.8 

4 

121°50.5 

215°43.9 

-24°35.7 

271°15.7 

-11°42.3 

214°08.1 

-23° 16.0 

193°11.1 

-22°13.6 

2019/II/ 

SHA 

Mer.pass 

5 

136°52.9 

230°43.0 

-24°35.9 

286° 16.6 

-11°42.9 

229°09.9 

-23° 16.0 

208° 13.3 

-22°13.6 


96°50.3 

13:35 

6 

151°55.4 

245°42.0 

-24°36.0 

301°17.5 

-11°43.4 

244° 11.8 

-23° 16.1 

223° 15.5 

-22°13.5 

Mars 

150°46.9 

09:57 

7 

166° 57.9 

260°41.1 

-24°36.2 

316°18.4 

-11°44.0 

259° 13.7 

-23° 16.1 

238° 17.7 

-22°13.5 

J u piter 

92°48.0 

13:48 

8 

182°00.3 

275°40.2 

-24°36.4 

331°19.3 

-11°44.6 

274° 15.6 

-23° 16.1 

253° 19.9 

-22°13.5 

Saturn 

71°33 4 

15:13 

9 

197°02.8 

290°39.2 

-24°36.5 

346°20.1 

-11°45.2 

289° 17.4 

-23° 16.1 

268°22.1 

-22°13.5 




10 

212°05.3 

305°38.3 

-24°36.7 

1°21.0 

-11°45.8 

304° 19.3 

-23° 16.1 

283°24.4 

-22°13.4 

2019/11/ 

SHA 

Mer.pass 

11 

227° 07.7 

320°37.3 

-24°36.9 

16°21.9 

-11°46.3 

319°21.2 

-23° 16.1 

298°26.6 

-22°13.4 

Venus 

95°28.7 

13:36 

12 

242° 10.2 

335°36.4 

-24°37.0 

31°22.8 

-11°46.9 

334° 23.1 

-23° 16.1 

313°28.8 

-22°13.4 

Mars 

150°09.3 

09:56 

13 

257° 12.6 

350°35.4 

-24°37.2 

46°23.7 

-11°47.5 

349° 25.0 

-23° 16.1 

328°31.0 

-22°13.4 

Jupiter 

92° 34.0 

13:45 

14 

272° 15.1 

5°34.5 

-24°37.4 

61°24.6 

-11°48.1 

4°26.8 

-23° 16.2 

343°33.2 

-22°13.3 

Saturn 

71°27.5 

15:09 

15 

287° 17.6 

20°33.6 

-24°37.5 

76°25.5 

-11°48.7 

19°28.7 

-23° 16.2 

358°35.4 

-22°13.3 

2019/11/ 

SHA 

Mer.pass 

16 

302° 20.0 

35°32.6 

-24°37.7 

91°26.4 

-11°49.2 

34° 30.6 

-23° 16.2 

13°37.6 

-22°13.3 

Venus 

94° 07.1 

13:38 

17 

317° 22.5 

50°31.7 

-24°37.8 

106°27.3 

-11°49.8 

49°32.5 

-23° 16.2 

28°39.8 

-22°13.2 

Mars 

149°31.5 

09:55 

18 

332° 25.0 

65°30.7 

-24°38.0 

121°28.1 

-11°50.4 

64° 34.3 

-23° 16.2 

43°42.1 

-22°13.2 

Jupiter 

92°19.9 

13:42 

19 

347° 27.4 

80°29.8 

-24°38.2 

136°29.0 

-11°51.0 

79°36.2 

-23° 16.2 

58°44.3 

-22°13.2 

Saturn 

71°21.6 

15:06 

20 

2°29.9 

95°28.8 

-24°38.3 

151°29.9 

-11°51.5 

94°38.1 

-23° 16.2 

73°46.5 

-22°13.2 

1 Horizontal naralax 


21 

17° 32.4 

110°27.9 

-24°38.5 

166°30.8 

-11°52.1 

109°40.0 

-23° 16.2 

88°48.7 

-22°13.1 


r 

Venus; 

0.1 

22 

32° 34.8 

125°27.0 

-24°38.6 

181°31.7 

-11°52.7 

124°41.8 

-23° 16.3 

103°50.9 

-22°13.1 


Mars: 

0.1 

23 

47°37.3 

140°26.0 

-24°38.8 

196°32.6 

-11°53.3 

139°43.7 

-23° 16.3 

118°53.1 

-22°13.1 




Mer.pass.:19:50 | 

v-0.9 d-0.2 m-3.8 

v0.9 d-0.6 ml.7 

< 

Lo 

Q_ 

O 

o 

m-1.7 

v2.2 dO.O m0.6 





218 



2019 November 21 to Nov. 23 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

IS 

Dec 

d 

HP 


Twilight 



Twilight I 

0 

183°35.4 

-19 u 47.5 

253° 31.1 

9.5 

10°56.6 

-12.5 

59.4 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

198°35.3 

-19°48.1 

267°59.6 

9.6 

10° 44.1 

-12.5 

59.4 

72 

07:22 

09:06 

— 

— 

14:25 

16:08 

2 

213°35.1 

-19°48.6 

282°28.2 

9.6 

10°31.5 

-12.6 

59.4 

70 

07:10 

08:37 

10:41 

12:50 

14:54 

16:21 

3 

228°35.0 

-19°49.2 

296°56.8 

9.6 

10°18.9 

-12.7 

59.4 

68 

06:59 

08:16 

09:45 

13:46 

15:15 

16:32 

4 

243°34.8 

-19°49.8 

311°25.4 

9.7 

10°06.2 

-12.7 

59.5 

66 

06:50 

07:59 

09:12 

14:19 

15:32 

16:41 

5 

258°34.7 

-19°50.3 

325°54.1 

9.7 

9°53.4 

-12.8 

59.5 

64 

06:43 

07:45 

08:48 

14:43 

15:46 

16:49 

6 

273°34.5 

-19°50.9 

340° 22.8 

9.7 

9° 40.6 

-12.9 

59.5 

62 

06:36 

07:33 

08:30 

15:02 

15:58 

16:55 

7 

288°34.3 

-19°51.4 

354°51.5 

9.7 

9°27.7 

-12.9 

59.5 

60 

06:30 

07:23 

08:14 

15:17 

16:08 

17:02 

8 

303°34.2 

-19°52.0 

9°20.3 

9.8 

9°14.7 

-13.0 

59.5 

58 

06:24 

07:14 

08:01 

15:30 

16:17 

17:07 

9 

318°34.0 

-19°52.5 

23°49.1 

9.8 

9°01.7 

-13.0 

59.5 

56 

06:20 

07:06 

07:50 

15:42 

16:25 

17:12 

10 

333°33.9 

-19°53.1 

38° 17.9 

9.8 

8°48.7 

-13.1 

59.5 

54 

06:15 

06:59 

07:40 

15:52 

16:32 

17:16 

11 

348°33.7 

-19°53.6 

52°46.7 

9.8 

8°35.5 

-13.1 

59.5 

52 

06:11 

06:53 

07:31 

16:00 

16:39 

17:21 

12 

3°33.6 

-19°54.2 

67° 15.6 

9.9 

8°22.4 

-13.2 

59.5 

50 

06:07 

06:47 

07:23 

16:08 

16:45 

17:25 

13 

18°33.4 

-19°54.7 

81°44.5 

9.9 

8°09.1 

-13.3 

59.6 

45 

05:58 

06:34 

07:06 

16:25 

16:58 

17:34 

14 

33°33.3 

-19°55.3 

96° 13.4 

9.9 

7° 55.9 

-13.3 

59.6 

40 

05:50 

06:23 

06:53 

16:39 

17:09 

17:42 

15 

48°33.1 

-19°55.8 

110°42.3 

9.9 

7° 42.5 

-13.4 

59.6 

35 

05:43 

06:14 

06:41 

16:51 

17:18 

17:49 

16 

63°32.9 

-19°56.4 

125° 11.3 

10.0 

7° 29.2 

-13.4 

59.6 

30 

05:36 

06:05 

06:30 

17:01 

17:27 

17:56 

17 

78°32.8 

-19°56.9 

139°40.2 

10.0 

7°15.7 

-13.4 

59.6 

20 

05:22 

05:49 

06:13 

17:19 

17:43 

18:09 

18 

93°32.6 

-19°57.5 

154°09.2 

10.0 

7°02.3 

-13.5 

59.6 

10 

05:09 

05:35 

05:57 

17:35 

17:57 

18:23 

19 

108°32.5 

-19°58.0 

168°38.2 

10.0 

6°48.8 

-13.5 

59.6 

0 

04:55 

05:20 

05:42 

17:50 

18:12 

18:37 

20 

123°32.3 

-19°58.6 

183°07.3 

10.0 

6°35.2 

-13.6 

59.6 

-10 

04:39 

05:05 

05:28 

18:05 

18:27 

18:53 

21 

138°32.1 

-19°59.1 

197°36.3 

10.1 

6°21.6 

-13.6 

59.6 

-20 

04:19 

04:48 

05:12 

18:21 

18:45 

19:13 

22 

153°32.0 

-19°59.7 

212°05.4 

10.1 

6°08.0 

-13.7 

59.6 

-30 

03:55 

04:27 

04:53 

18:39 

19:06 

19:38 

23 

168°31.8 

-20°00.2 

226° 34.5 

10.1 

5°54.3 

-13.7 

59.6 

-35 

03:39 

04:14 

04:42 

18:50 

19:19 

19:54 


SD. —16.2 

Q- 

II 

6 

0\ 

S.D. —16.2 

-40 

03:20 

03:59 

04:30 

19:03 

19:34 

20:13 


-45 

02:55 

03:40 

04:15 

19:18 

19:53 

20:38 

Fri 

GHA 

Dec 

GHA 

IS 

Dec 

d 

HP 

-50 

02:21 

03:16 

03:57 

19:36 

20:17 

21:12 











DOfM 



on-OQ 

01 01 

0 

183°31.7 

-20°00.8 

241°03.6 

10.1 

5°40.6 

-13.7 

59.7 

-0^ 

uz.uo 

UO.U^t 

U0.40 


zu.^y 

Zi.ji 

1 

198°31.5 

-20°01.3 

255°32.7 

10.1 

5°26.8 

-13.8 

59.7 

-54 

01:40 

02:51 

03:38 

19:55 

20:42 

21:54 

2 

213°31.3 

-20°01.9 

270°01.8 

10.1 

5°13.0 

-13.8 

59.7 

-56 

01:08 

02:35 

03:27 

20:06 

20:59 

22:28 

3 

228°31.2 

-20°02.4 

284°31.0 

10.2 

4°59.2 

-13.8 

59.7 

-58 


02:16 

03:15 

20:19 

21:18 


4 

243°31.0 

-20°02.9 

299°00.2 

10.2 

4°45.3 

-13.9 

59.7 

-60 


01:51 

02:60 

20:34 

21:43 


5 

258°30.9 

-20°03.5 

313°29.3 

10.2 

4°31.5 

-13.9 

59.7 








6 

273°30.7 

-20°04.0 

327°58.5 

10.2 

4°17.5 

-13.9 

59.7 



Moonrise 



Moonset 


7 

288°30.5 

-20°04.6 

342° 27.7 

10.2 

4°03.6 

-14.0 

59.7 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

303°30.4 

-20°05.1 

356°56.9 

10.2 

3°49.6 

-14.0 

59.7 

72 

— 

00:51 

03:01 

15:13 

14:52 

14:31 

9 

318°30.2 

-20°05.6 

11°26.1 

10.2 

3°35.6 

-14.0 

59.7 

70 

— 

00:59 

03:00 

15:03 

14:49 

14:36 

10 

333°30.0 

-20°06.2 

25°55.3 

10.2 

3°21.6 

-14.0 

59.7 

68 

— 

01:05 

02:59 

14:54 

14:47 

14:40 

11 

348° 29.9 

-20°06.7 

40° 24.6 

10.2 

3°07.6 

-14.1 

59.7 

66 

— 

01:11 

02:58 

14:46 

14:45 

14:43 

12 

3°29.7 

-20°07.3 

54°53.8 

10.2 

2°53.5 

-14.1 

59.7 

64 

— 

01:15 

02:58 

14:40 

14:43 

14:46 

13 

18°29.6 

-20°07.8 

69°23.0 

10.2 

2°39.4 

-14.1 

59.7 

62 

— 

01:19 

02:57 

14:35 

14:42 

14:48 

14 

33°29.4 

-20°08.3 

83°52.3 

10.2 

2°25.3 

-14.1 

59.7 

60 

— 

01:22 

02:57 

14:30 

14:40 

14:50 

15 

48°29.2 

-20°08.9 

98°21.5 

10.3 

2°11.2 

-14.1 

59.8 

58 

— 

01:25 

02:56 

14:26 

14:39 

14:52 

16 

63°29.1 

-20°09.4 

112°50.8 

10.3 

1°57.1 

-14.1 

59.8 

56 

00:00 

01:28 

02:56 

14:22 

14:38 

14:54 

17 

78°28.9 

-20°09.9 

127°20.0 

10.3 

1°42.9 

-14.2 

59.8 

54 

00:06 

01:30 

02:56 

14:19 

14:37 

14:55 

18 

93°28.7 

-20° 10.5 

141°49.3 

10.3 

1°28.8 

-14.2 

59.8 

52 

00:10 

01:33 

02:55 

14:15 

14:36 

14:57 

19 

108°28.6 

-20°11.0 

156° 18.6 

10.3 

1° 14.6 

-14.2 

59.8 

50 

00:14 

01:35 

02:55 

14:13 

14:36 

14:58 

20 

123°28.4 

-20°11.5 

170°47.8 

10.3 

1°00.4 

-14.2 

59.8 

45 

00:23 

01:39 

02:54 

14:06 

14:34 

15:01 

21 

138°28.2 

-20° 12.1 

185°17.1 

10.3 

0°46.2 

-14.2 

59.8 

40 

00:31 

01:42 

02:54 

14:01 

14:33 

15:03 

22 

153°28.1 

-20° 12.6 

199°46.3 

10.3 

0°32.0 

-14.2 

59.8 

35 

00:37 

01:45 

02:53 

13:57 

14:31 

15:05 

23 

168°27.9 

-20° 13.1 

214° 15.6 

10.2 

0°17.8 

-14.2 

59.8 

30 

00:43 

01:48 

02:53 

13:53 

14:30 

15:07 


SD. —16.2 

d—-0.5 

S.D. —16.3 

20 

00:53 

01:53 

02:52 

13:46 

14:28 

15:10 


10 

01:01 

01:57 

02:52 

13:39 

14:26 

15:13 

Sat 

GHA 

Dec 

GHA 

IS 

Dec 

d 

HP 

0 

01:09 

02:01 

02:52 

13:34 

14:25 

15:16 









-10 

01:17 

02-04 

02-51 

13:28 

14:23 

15:18 

0 

183°27.7 

-20 u 13.7 

228° 44.8 

10.2 

0°03.6 

-14.2 

59.8 

-20 

01:25 

02:08 

02:51 

13:21 

14:21 

15:21 

1 

198°27.5 

-20° 14.2 

243° 14.1 

10.2 

-0°10.6 

-14.2 

59.8 








2 

213°27.4 

-20° 14.7 

257° 43.3 

10.2 

-0°24.8 

-14.2 

59.8 

-30 

01:35 

02:13 

02:50 

13:14 

14:19 

15:24 

3 

228°27.2 

-20° 15.2 

272° 12.5 

10.2 

-0°39.0 

-14.2 

59.8 

-35 

01:40 

02:16 

02:50 

13:10 

14:18 

15:26 









-40 

01:47 

02:19 

02:50 

13:05 

14:16 

15:28 

4 

243° 27.0 

-20° 15.8 

286°41.7 

10.2 

-0°53.3 

-14.2 

59.8 

-45 

01:54 

02:22 

02:49 

12:59 

14:15 

15:30 

5 

258°26.9 

-20° 16.3 

301° 11.0 

10.2 

-1°07.5 

-14.2 

59.8 

-50 

02:02 

02:26 

02:49 

12:52 

14:13 

15:33 

6 

273°26.7 

-20° 16.8 

315°40.2 

10.2 

-1°21.7 

-14.2 

59.8 








7 

288°26.5 

-20° 17.3 

330° 09.4 

10.2 

-1°35.9 

-14.2 

59.8 

-52 

02:06 

02:28 

02:49 

12:49 

14:12 

15:35 

8 

303°26.4 

-20° 17.9 

344° 38.5 

10.2 

-1°50.1 

-14.2 

59.8 

-54 

02:11 

02:30 

02:48 

12:46 

14:11 

15:36 









-56 

02:15 

02:32 

02:48 

12:42 

14:10 

15:38 

9 

318°26.2 

-20° 18.4 

359° 07.7 

10.2 

-2°04.2 

-14.2 

59.8 

-58 

02:21 

02:35 

02:48 

12:37 

14:08 

15:39 

10 

333°26.0 

-20° 18.9 

13°36.9 

10.2 

-2°18.4 

-14.2 

59.8 








11 

348°25.8 

-20° 19.4 

28°06.0 

10.1 

-2°32.6 

-14.2 

59.8 

-60 

02:27 

02:38 

02:48 

12:33 

14:07 

15:41 

12 

3°25.7 

-20°20.0 

42°35.2 

10.1 

-2°46.7 

-14.1 

59.8 








13 

18°25.5 

-20°20.5 

57° 04.3 

10.1 

-3°00.8 

-14.1 

59.8 



Sun 



Moon 


14 

33°25.3 

-20°21.0 

71°33.4 

10.1 

-3° 14.9 

-14.1 

59.8 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

48°25.1 

-20°21.5 

86°02.5 

10.1 

-3°29.0 

-14.1 

59.8 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

63°25.0 

-20°22.0 

100°31.6 

10.1 

-3° 43.1 

-14.1 

59.8 

21 

14:22 

14:14 

11:45 

07:21 

19:47 

24(32%) 

17 

78°24.8 

-20°22.6 

115°00.6 

10.0 

-3°57.2 

-14.0 

59.8 

22 

14:07 

13:59 

11:46 

08:12 

20:38 

25(22%) 

18 

93°24.6 

-20°23.1 

129°29.7 

10.0 

-4°11.2 

-14.0 

59.8 

23 

13:51 

13:43 

11:46 

09:03 

21:29 

26(13%) 

19 

108° 24.4 

-20°23.6 

143°58.7 

10.0 

-4°25.2 

-14.0 

59.8 








20 

123°24.3 

-20°24.1 

158°27.7 

10.0 

-4°39.2 

-14.0 

59.8 








21 

138°24.1 

-20°24.6 

172°56.7 

10.0 

-4°53.1 

-13.9 

59.8 








22 

153°23.9 

-20°25.1 

187° 25.6 

9.9 

-5°07.1 

-13.9 

59.8 








23 

168°23.7 

-20°25.7 

201°54.5 

9.9 

-5°21.0 

-13.9 

59.8 









SD. —16.2 

d—-0.5 

S.D. —16.3 
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Saturn 


Stars 


November 24, 25 ,26 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

62° 39.8 

155°25.1 

-24°38.9 

211°33.5 

-11°53.9 

154°45.6 

-23° 16.3 

133°55.3 

-22°13.1 

Alpheratz 

357°38.8 

29°12.1 

1 

77°42.2 

170°24.1 

-24° 39.0 

226° 34.3 

-11°54.4 

169°47.5 

-23° 16.3 

148°57.5 

-22°13.0 

Ankaa 

353°11.1 

-42° 12.1 

2 

92°44.7 

185°23.2 

-24°39.2 

241°35.2 

-11°55.0 

184°49.3 

-23° 16.3 

163°59.8 

-22°13.0 

Schedar 

349°35.2 

56°38.9 

3 

107°47.1 

200°22.2 

-24°39.3 

256°36.1 

-11°55.6 

199°51.2 

-23° 16.3 

179°02.0 

-22°13.0 

Diphda 

348°51.2 

-17°52.8 

4 

122°49.6 

215°21.3 

-24° 39.5 

271°37.0 

-11°56.2 

214°53.1 

-23° 16.3 

194°04.2 

-22°13.0 

Achernar 

335°23.0 

-57°08.4 

5 

137°52.1 

230°20.3 

-24° 39.6 

286° 37.9 

-11°56.7 

229°55.0 

-23° 16.3 

209°06.4 

-22°12.9 

Hamal 

327°55.5 

23°33.4 

6 

152°54.5 

245° 19.4 

-24° 39.8 

301°38.8 

-11°57.3 

244° 56.8 

-23° 16.4 

224°08.6 

-22°12.9 

Polaris 

315°24.2 

89°20.9 

7 

167° 57.0 

260° 18.5 

-24° 39.9 

316°39.7 

-11°57.9 

259°58.7 

-23° 16.4 

239°10.8 

-22°12.9 

Akamar 

315°14.6 

-40° 13.7 

8 

182°59.5 

275°17.5 

-24°40.0 

331°40.5 

-11°58.5 

275° 00.6 

-23° 16.4 

254°13.0 

-22°12.8 

Menkar 

314°10.1 

4°10.0 

9 

198°01.9 

290° 16.6 

-24°40.2 

346°41.4 

-11°59.1 

290°02.5 

-23° 16.4 

269°15.2 

-22°12.8 

Mirfak 

308°33.6 

49°55.8 

10 

213°04.4 

305°15.6 

-24°40.3 

1°42.3 

-11°59.6 

305° 04.3 

-23° 16.4 

284° 17.5 

-22°12.8 

Aldebaran 

290°44.0 

16°32.9 

11 

228°06.9 

320° 14.7 

-24°40.4 

16°43.2 

-12°00.2 

320°06.2 

-23° 16.4 

299° 19.7 

-22°12.8 

Rigel 

281°07.5 

-8° 10.8 

12 

243° 09.3 

335°13.7 

-24°40.6 

31°44.1 

-12°00.8 

335°08.1 

-23° 16.4 

314°21.9 

-22°12.7 

Capella 

280°27.5 

46°01.0 

13 

258° 11.8 

350° 12.8 

-24°40.7 

46°45.0 

-12°01.4 

350°09.9 

-23° 16.4 

329°24.1 

-22°12.7 

Bellatrix 

278°27.0 

6°22.0 

14 

273° 14.2 

5°11.8 

-24°40.8 

61°45.9 

-12°01.9 

5°11.8 

-23° 16.4 

344°26.3 

-22°12.7 

Elnath 

278°06.7 

28°37.3 

15 

288° 16.7 

20°10.9 

-24°41.0 

76°46.7 

-12°02.5 

20° 13.7 

-23° 16.5 

359°28.5 

-22°12.7 

Alnilam 

275°41.6 

-1° 11.4 

16 

303° 19.2 

35°09.9 

-24°41.1 

91°47.6 

-12°03.1 

35°15.6 

-23° 16.5 

14°30.7 

-22°12.6 

Betelgeuse 

270°56.2 

7°24.6 

17 

318°21.6 

50°09.0 

-24°41.2 

106°48.5 

-12°03.7 

50° 17.4 

-23° 16.5 

29°32.9 

-22°12.6 

Canopus 

263°53.7 

-52°42.3 

18 

333° 24.1 

65°08.1 

-24°41.3 

121°49.4 

-12°04.2 

65°19.3 

-23° 16.5 

44°35.1 

-22°12.6 

Sirius 

258°29.5 

-16°44.4 

19 

348° 26.6 

80°07.1 

-24°41.5 

136°50.3 

-12°04.8 

80°21.2 

-23° 16.5 

59°37.3 

-22°12.5 

Adara 

255°08.8 

-28°59.9 

20 

3°29.0 

95°06.2 

-24°41.6 

151°51.2 

-12°05.4 

95°23.1 

-23° 16.5 

74°39.6 

-22°12.5 

Procyon 

244° 54.8 

5°10.6 

21 

18°31.5 

110°05.2 

-24°41.7 

166°52.0 

-12°06.0 

110°24.9 

-23° 16.5 

89°41.8 

-22°12.5 

Pollux 

243°22.0 

27°58.6 

22 

33°34.0 

125°04.3 

-24°41.8 

181°52.9 

-12°06.5 

125°26.8 

-23° 16.5 

104°44.0 

-22°12.5 

Avior 

234° 16.0 

-59° 34.1 

23 

48° 36.4 

140°03.3 

-24°41.9 

196°53.8 

-12°07.1 

140° 28.7 

-23° 16.6 

119°46.2 

-22°12.4 

Suhail 

222°49.1 

-43°30.5 

Mer.pass.:19:46 | 

v-0.9 d-0.1 m-3.8 j 

v0.9 d-0.6 ml.7 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.6 

-69°47.6 


Alphard 

217°51.7 

-8°44.6 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.8 

11°52.2 











n i iKbo 


ci°opc 

0 

63 u 38.9 

155 u 02.4 

-24 u 42.1 

211 u 54.7 

-12 u 07.7 

155 u 30.6 

-23 u 16.6 

134 u 48.4 

-22 u 12.4 

uuDne 

i onO on a 

OJ. jO.D 

1 A O A"7 O 

1 

78°41.4 

170°01.4 

-24°42.2 

226°55.6 

-12°08.3 

170° 32.4 

-23° 16.6 

149°50.6 

-22°12.4 

Denebola 

182 zy.z 

14 Zl.O 

2 

93°43.8 

185°00.5 

-24°42.3 

241°56.5 

-12°08.8 

185°34.3 

-23° 16.6 

164°52.8 

-22°12.4 

Gienah 

175°47.9 

1 700 A A O 

-17°38.9 

3 

108°46.3 

199°59.5 

-24°42.4 

256°57.3 

-12°09.4 

200° 36.2 

-23° 16.6 

179°55.0 

-22°12.3 

Acrux 

1(5 U4.8 

-63° 12.1 

4 

123°48.7 

214°58.6 

-24°42.5 

271°58.2 

-12°10.0 

215°38.0 

-23° 16.6 

194°57.2 

-22°12.3 

Gacrux 

171°56.4 

-57° 13.1 

5 

138°51.2 

229°57.6 

-24°42.6 

286°59.1 

-12°10.6 

230°39.9 

-23° 16.6 

209°59.4 

-22°12.3 

Alioth 

166° 17.2 

55°51.1 

6 

153°53.7 

244° 56.7 

-24°42.7 

301°60.0 

-12°11.1 

245°41.8 

-23° 16.6 

225°01.7 

-22°12.3 

Spica 

158°26.9 

1rnOrrO 

-11°15.6 

/lAOlA A 

7 

168°56.1 

259°55.8 

-24°42.8 

317°00.9 

-12°11.7 

260°43.7 

-23° 16.6 

240°03.9 

-22°12.2 

Alcaid 

152 55.8 

49 12.9 

8 

183°58.6 

274° 54.8 

-24°43.0 

332°01.8 

-12°12.3 

275°45.5 

-23° 16.7 

255°06.1 

-22°12.2 

Hadar 

148°42.2 

1 A O O A A O 

-60°27.8 

9 

199°01.1 

289°53.9 

-24°43.1 

347° 02.6 

-12°12.9 

290°47.4 

-23° 16.7 

270°08.3 

-22°12.2 

Menkent 

148 02.8 

-36°27.7 

1 aO AC A 

10 

214°03.5 

304° 52.9 

-24°43.2 

2°03.5 

-12°13.4 

305°49.3 

-23° 16.7 

285°10.5 

-22°12.1 

Arcturus 

145 51.9 

19 U5.2 

11 

229°06.0 

319°52.0 

-24°43.3 

17° 04.4 

-12°14.0 

320°51.1 

-23° 16.7 

300° 12.7 

-22°12.1 

Rigil Kent. 

139°46.4 

-60° 54.7 

12 

244° 08.5 

334°51.0 

-24°43.4 

32°05.3 

-12° 14.6 

335°53.0 

-23° 16.7 

315°14.9 

-22°12.1 

Zubenelg. 

137°00.9 

-16°07.2 

13 

259° 10.9 

349°50.1 

-24°43.5 

47° 06.2 

-12°15.2 

350°54.9 

-23° 16.7 

330°17.1 

-22°12.1 

Kochab 

137°21.2 

1 OCO A“7 “7 

74° 04.5 

AC O OA 1 

14 

274° 13.4 

4°49.1 

-24°43.6 

62°07.0 

-12°15.7 

5°56.8 

-23° 16.7 

345° 19.3 

-22°12.0 

Alphecca 

126 07.7 

i i no oi a 

26 39.1 

acOaoo 

15 

289° 15.9 

19°48.2 

-24°43.7 

77°07.9 

-12°16.3 

20°58.6 

-23° 16.7 

0°21.5 

-22°12.0 

Antares 

112 21.2 

-26 28.3 

16 

304° 18.3 

34°47.2 

-24°43.8 

92°08.8 

-12°16.9 

36°00.5 

-23° 16.7 

15°23.7 

-22°12.0 

Atria 

107° 19.7 

1 A A O A "7 O 

-69°03.6 

1 C O A A O 

17 

319°20.8 

49°46.3 

-24°43.9 

107° 09.7 

-12°17.4 

51°02.4 

-23° 16.8 

30°25.9 

-22°11.9 

Sa bi k 

102 Ur.8 

-15 44.8 

070Ac A 

18 

334° 23.2 

64°45.3 

-24°43.9 

122° 10.6 

-12°18.0 

66° 04.2 

-23° 16.8 

45°28.2 

-22°11.9 

Shaula 

96° 16.4 

r\ O A A “7 

-37 06.9 

1 A O OA A 

19 

349° 25.7 

79°44.4 

-24°44.0 

137°11.4 

-12°18.6 

81°06.1 

-23° 16.8 

60°30.4 

-22°11.9 

Rasalhague 

96 02.7 

AAO a a c. 

12 33.0 

20 

4°28.2 

94°43.4 

-24°44.1 

152° 12.3 

-12°19.2 

96°08.0 

-23° 16.8 

75°32.6 

-22°11.9 

Eta min 

9U 44.0 

51°29.4 

21 

19°30.6 

109°42.5 

-24°44.2 

167° 13.2 

-12°19.7 

111°09.9 

-23° 16.8 

90°34.8 

-22°11.8 

Kaus Aust. 

83°38.3 

oaOoc A 

-34°22.4 

OOO A O O 

22 

34° 33.1 

124°41.5 

-24°44.3 

182°14.1 

-12°20.3 

126°11.7 

-23° 16.8 

105°37.0 

-22°11.8 

Vega 

80 36.4 

38 48.3 

23 

49°35.6 

139°40.6 

-24°44.4 

197° 15.0 

-12°20.9 

141° 13.6 

-23° 16.8 

120°39.2 

-22°11.8 

Nunki 

Altair 

75°53.2 

62°04.2 

-26° 16.3 
8°55.4 

Mer.pass.:19:42 | 

v-0.9 d-0.1 m-3.8 j 

v0.9 d-0.6 ml.7 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.6 

-56°40.4 





















Deneb 

49°28.7 

45°21.3 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.1 

0 

64° 38.0 

154 u 39.6 

-24 u 44.5 

212 u 15.8 

-12 u 21.4 

156 u 15.5 

-23 u 16.8 

135“41.4 

-22 u 11.8 

Alnair 

27°38.3 

-46°52.1 

1 

79°40.5 

169°38.7 

-24°44.6 

227°16.7 

-12°22.0 

171° 17.3 

-23° 16.8 

150°43.6 

-22°11.7 

Fomalhaut 

15°19.1 

-29°31.2 

2 

94°43.0 

184° 37.7 

-24°44.6 

242° 17.6 

-12°22.6 

186°19.2 

-23° 16.8 

165°45.8 

-22°11.7 

Scheat 

13°49.1 

28°11.5 

3 

109°45.4 

199°36.8 

-24°44.7 

257°18.5 

-12°23.2 

201°21.1 

-23° 16.9 

180°48.0 

-22°11.7 

Markab 

13°33.9 

15°18.8 

4 

124°47.9 

214°35.8 

-24°44.8 

272°19.4 

-12°23.7 

216°22.9 

-23° 16.9 

195°50.2 

-22°11.6 

2019/II/ 

SHA 

Mer.pass 

5 

139° 50.4 

229° 34.9 

-24°44.9 

287° 20.2 

-12°24.3 

231°24.8 

-23° 16.9 

210°52.4 

-22°11.6 


92°45.3 

13:39 

6 

154° 52.8 

244° 34.0 

-24°45.0 

302°21.1 

-12°24.9 

246° 26.7 

-23° 16.9 

225°54.6 

-22°11.6 

Mars 

148°53.7 

09:53 

7 

169°55.3 

259°33.0 

-24°45.0 

317° 22.0 

-12°25.4 

261°28.6 

-23° 16.9 

240°56.9 

-22°11.6 

J u piter 

92°05.8 

13:39 

8 

184° 57.7 

274°32.1 

-24°45.1 

332° 22.9 

-12°26.0 

276° 30.4 

-23° 16.9 

255°59.1 

-22°11.5 

Saturn 

71°15 6 

15:02 

9 

200°00.2 

289°31.1 

-24°45.2 

347° 23.8 

-12°26.6 

291°32.3 

-23° 16.9 

271°01.3 

-22°11.5 




10 

215°02.7 

304° 30.2 

-24°45.3 

2° 24.6 

-12°27.1 

306° 34.2 

-23° 16.9 

286°03.5 

-22°11.5 

2019/11/ 

SHA 

Mer.pass 

11 

230°05.1 

319°29.2 

-24°45.3 

17°25.5 

-12°27.7 

321°36.0 

-23° 16.9 

301°05.7 

-22°11.5 

Venus 

91°23.5 

13:41 

12 

245°07.6 

334° 28.3 

-24°45.4 

32° 26.4 

-12°28.3 

336° 37.9 

-23° 16.9 

316°07.9 

-22°11.4 

Mars 

148° 15.8 

09:52 

13 

260° 10.1 

349° 27.3 

-24°45.5 

47°27.3 

-12°28.9 

351°39.8 

-23° 17.0 

331°10.1 

-22°11.4 

Jupiter 

91°51.7 

13:36 

14 

275° 12.5 

4°26.4 

-24°45.5 

62°28.1 

-12°29.4 

6°41.6 

-23° 17.0 

346° 12.3 

-22°11.4 

Saturn 

71°09.5 

14:59 

15 

290° 15.0 

19°25.4 

-24°45.6 

77° 29.0 

-12°30.0 

21°43.5 

-23° 17.0 

1°14.5 

-22°11.3 

2019/11/ 

SHA 

Mer.pass 

16 

305° 17.5 

34° 24.5 

-24°45.7 

92°29.9 

-12°30.6 

36°45.4 

-23° 17.0 

16°16.7 

-22°11.3 

Venus 

90°01.6 

13:42 

17 

320° 19.9 

49°23.5 

-24°45.7 

107° 30.8 

-12°31.1 

51°47.3 

-23° 17.0 

31°18.9 

-22°11.3 

Mars 

147°37.8 

09:50 

18 

335° 22.4 

64°22.6 

-24°45.8 

122°31.6 

-12°31.7 

66°49.1 

-23° 17.0 

46°21.1 

-22°11.3 

Jupiter 

91°37.4 

13:33 

19 

350° 24.8 

79°21.6 

-24°45.9 

137°32.5 

-12°32.3 

81°51.0 

-23° 17.0 

61°23.3 

-22°11.2 

Saturn 

71°03.4 

14:55 

20 

5°27.3 

94° 20.7 

-24°45.9 

152° 33.4 

-12°32.8 

96°52.9 

-23° 17.0 

76°25.5 

-22°11.2 

1 Horizontal naralax 


21 

20°29.8 

109° 19.7 

-24°46.0 

167°34.3 

-12°33.4 

111°54.7 

-23° 17.0 

91°27.7 

-22°11.2 


r 

Venus; 

0.1 

22 

35°32.2 

124° 18.8 

-24°46.0 

182°35.2 

-12°34.0 

126°56.6 

-23° 17.0 

106°29.9 

-22°11.1 


Mars: 

0.1 

23 

50°34.7 

139° 17.8 

-24°46.1 

197° 36.0 

-12°34.5 

141°58.5 

-23° 17.1 

121°32.1 

-22°11.1 




Mer.pass.:19:38 | 

v-0.9 d-0.1 m-3.8 | 

v0.9 d-0.6 ml.7 

< 

ID 

Q- 

O 

o 

m-1.7 

v2.2 dO.O m0.6 
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2019 November 24 to Nov. 26 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

183 u 23.6 

-20 u 26.2 

216 u 23.5 

9.9 

-5°34.8 

-13.8 

59.8 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

198°23.4 

-20°26.7 

230° 52.4 

9.9 

-5°48.7 

-13.8 

59.7 

72 

07:32 

09:20 



14:13 

16:01 

2 

213°23.2 

-20°27.2 

245°21.2 

9.9 

-6°02.5 

-13.8 

59.7 

70 

07:18 

08:48 

11:23 

12:10 

14:44 

16:15 

3 

228°23.0 

-20°27.7 

259°50.1 

9.8 

-6° 16.2 

-13.7 

59.7 

68 

07:07 

08:25 

10:01 

13:32 

15:08 

16:26 

4 

243°22.9 

-20°28.2 

274° 18.9 

9.8 

-6°30.0 

-13.7 

59.7 

66 

06:57 

08:07 

09:24 

14:09 

15:26 

16:36 

5 

258°22.7 

-20°28.7 

288°47.7 

9.8 

-6°43.6 

-13.7 

59.7 

64 

06:49 

07:52 

08:58 

14:35 

15:41 

16:44 

6 

273°22.5 

-20°29.2 

303° 16.4 

9.8 

-6°57.3 

-13.6 

59.7 

62 

06:42 

07:40 

08:38 

14:56 

15:53 

16:51 

7 

288°22.3 

-20°29.8 

317° 45.2 

9.7 

-7°10.9 

-13.6 

59.7 

60 

06:35 

07:29 

08:21 

15:12 

16:04 

16:58 

8 

303°22.1 

-20°30.3 

332° 13.9 

9.7 

-7°24.5 

-13.5 

59.7 

58 

06:29 

07:20 

08:07 

15:26 

16:14 

17:04 

9 

318°22.0 

-20°30.8 

346°42.6 

9.7 

-7°38.0 

-13.5 

59.7 

56 

06:24 

07:11 

07:56 

15:38 

16:22 

17:09 

10 

333°21.8 

-20°31.3 

1° 11.2 

9.6 

-7°51.4 

-13.4 

59.7 

54 

06:19 

07:04 

07:45 

15:48 

16:29 

17:14 

11 

348°21.6 

-20°31.8 

15°39.9 

9.6 

-8°04.9 

-13.4 

59.7 

52 

06:15 

06:57 

07:36 

15:57 

16:36 

17:18 

12 

3°21.4 

-20°32.3 

30°08.5 

9.6 

-8°18.2 

-13.3 

59.7 

50 

06:11 

06:51 

07:28 

16:06 

16:42 

17:23 

13 

18°21.2 

-20°32.8 

44°37.0 

9.6 

-8°31.6 

-13.3 

59.7 

45 

06:01 

06:38 

07:10 

16:23 

16:56 

17:32 

14 

33°21.1 

-20°33.3 

59°05.6 

9.5 

-8°44.8 

-13.2 

59.6 

40 

05:53 

06:26 

06:56 

16:38 

17:07 

17:40 

15 

48°20.9 

-20°33.8 

73°34.1 

9.5 

-8°58.1 

-13.2 

59.6 

35 

05:45 

06:16 

06:44 

16:50 

17:17 

17:48 

16 

63°20.7 

-20°34.3 

88°02.5 

9.5 

-9°11.2 

-13.1 

59.6 

30 

05:38 

06:07 

06:33 

17:01 

17:26 

17:56 

17 

78°20.5 

-20° 34.8 

102°31.0 

9.4 

-9°24.3 

-13.1 

59.6 

20 

05:24 

05:51 

06:15 

17:19 

17:43 

18:10 

18 

93°20.3 

-20°35.3 

116°59.4 

9.4 

-9°37.4 

-13.0 

59.6 

10 

05:10 

05:36 

05:58 

17:35 

17:58 

18:24 

19 

108°20.1 

-20°35.8 

131°27.7 

9.4 

-9°50.4 

-13.0 

59.6 

0 

04:55 

05:21 

05:43 

17:51 

18:13 

18:38 

20 

123°20.0 

-20°36.3 

145°56.1 

9.3 

-10°03.3 

-12.9 

59.6 

-10 

04:39 

05:05 

05:28 

18:06 

18:29 

18:55 

21 

138° 19.8 

-20°36.8 

160°24.4 

9.3 

-10° 16.2 

-12.8 

59.6 

-20 

04:19 

04:47 

05:11 

18:23 

18:47 

19:15 

22 

153°19.6 

-20°37.3 

174° 52.7 

9.3 

-10°29.0 

-12.8 

59.6 

-30 

03:53 

04:26 

04:52 

18:42 

19:08 

19:41 

23 

168° 19.4 

-20°37.8 

189° 20.9 

9.2 

-10°41.7 

-12.7 

59.6 

-35 

03:37 

04:12 

04:41 

18:53 

19:22 

19:57 


SD.—16.2 

d—-0.5 

S.D-16.3 

-40 

03:17 

03:57 

04:28 

19:06 

19:38 

20:17 


-45 

02:52 

03:37 

04:13 

19:22 

19:57 

20:43 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:16 

03:13 

03:54 

19:41 

20:22 

21:19 










ni -R7 

nQ-nn 

HQ-AR 

1 Q- RD 

oaor 

91 -9Q 

0 

183° 19.2 

-20°38.3 

203°49.1 

9.2 

-10°54.4 

-12.6 

59.5 

-0^ 

Ul .9 I 

Uj.UU 



ZU. jj 


1 

198° 19.0 

-20°38.8 

218° 17.3 

9.1 

-11°07.0 

-12.6 

59.5 

-54 

01:32 

02:46 

03:34 

20:00 

20:49 

22:05 

2 

213°18.8 

-20°39.3 

232°45.4 

9.1 

-11° 19.5 

-12.5 

59.5 

-56 

00:55 

02:29 

03:23 

20:12 

21:06 

22:43 

3 

228° 18.7 

-20°39.8 

247° 13.5 

9.1 

-11°32.0 

-12.4 

59.5 

-58 


02:09 

03:10 

20:25 

21:27 


4 

243° 18.5 

-20°40.3 

261°41.5 

9.0 

-11°44.4 

-12.4 

59.5 

-60 


01:42 

02:54 

20:41 

21:55 


5 

258° 18.3 

-20°40.8 

276° 09.6 

9.0 

-11°56.7 

-12.3 

59.5 








6 

273°18.1 

-20°41.3 

290°37.5 

9.0 

-12°08.9 

-12.2 

59.5 



Moonrise 



Moonset 


7 

288° 17.9 

-20°41.8 

305°05.5 

8.9 

-12°21.1 

-12.1 

59.4 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

303° 17.7 

-20°42.3 

319°33.4 

8.9 

-12°33.2 

-12.0 

59.4 

72 

05:13 

07:35 

10:46 

14:08 

13:37 

12:21 

9 

318°17.5 

-20°42.8 

334°01.3 

8.9 

-12°45.2 

-12.0 

59.4 

70 

05:03 

07:11 

09:34 

14:21 

14:03 

13:34 

10 

333° 17.3 

-20°43.3 

348° 29.1 

8.8 

-12°57.1 

-11.9 

59.4 

68 

04:54 

06:52 

08:57 

14:32 

14:24 

14:12 

11 

348° 17.2 

-20°43.8 

2°56.9 

8.8 

-13°08.9 

-11.8 

59.4 

66 

04:47 

06:38 

08:31 

14:41 

14:40 

14:39 

12 

3°17.0 

-20°44.2 

17° 24.7 

8.7 

-13°20.7 

-11.7 

59.4 

64 

04:41 

06:26 

08:11 

14:49 

14:53 

14:60 

13 

18° 16.8 

-20°44.7 

31°52.4 

8.7 

-13°32.4 

-11.6 

59.3 

62 

04:36 

06:15 

07:55 

14:55 

15:04 

15:17 

14 

33°16.6 

-20°45.2 

46°20.1 

8.7 

-13°44.0 

-11.5 

59.3 

60 

04:31 

06:07 

07:42 

15:01 

15:14 

15:31 

15 

48° 16.4 

-20°45.7 

60°47.7 

8.6 

-13°55.5 

-11.5 

59.3 

58 

04:28 

05:59 

07:30 

15:06 

15:22 

15:43 

16 

63°16.2 

-20°46.2 

75° 15.3 

8.6 

-14°06.9 

-11.4 

59.3 

56 

04:24 

05:53 

07:20 

15:11 

15:30 

15:54 

17 

78°16.0 

-20°46.7 

89°42.9 

8.5 

-14° 18.2 

-11.3 

59.3 

54 

04:21 

05:47 

07:12 

15:15 

15:36 

16:03 

18 

93°15.8 

-20°47.2 

104° 10.4 

8.5 

-14°29.5 

-11.2 

59.3 

52 

04:18 

05:42 

07:04 

15:18 

15:43 

16:11 

19 

108° 15.6 

-20°47.7 

118°37.9 

8.5 

-14°40.6 

-11.1 

59.2 

50 

04:16 

05:37 

06:57 

15:22 

15:48 

16:19 

20 

123° 15.4 

-20°48.1 

133°05.4 

8.4 

-14°51.6 

-11.0 

59.2 

45 

04:10 

05:26 

06:42 

15:29 

15:60 

16:35 

21 

138°15.2 

-20°48.6 

147° 32.8 

8.4 

-15°02.6 

-10.9 

59.2 

40 

04:06 

05:18 

06:30 

15:35 

16:10 

16:48 

22 

153°15.1 

-20°49.1 

162°00.2 

8.4 

-15°13.5 

-10.8 

59.2 

35 

04:02 

05:11 

06:19 

15:41 

16:18 

16:59 

23 

168°14.9 

-20°49.6 

176°27.5 

8.3 

-15°24.2 

-10.7 

59.2 

30 

03:58 

05:04 

06:10 

15:45 

16:26 

17:09 


SD.—16.2 

d—-0.5 

S.D. —16.2 

20 

03:53 

04:53 

05:55 

15:53 

16:39 

17:26 


10 

03:48 

04:44 

05:41 

16:01 

16:50 

17:41 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

03:43 

04:35 

05:29 

16:07 

17:01 

17:55 









-10 

03 "38 

04 "26 

05-17 

16:14 

17:11 

18:09 

0 

183°14.7 

-20° 50.1 

190°54.8 

8.3 

-15 u 34.9 

-10.6 

59.1 

-20 

03:33 

04:17 

05:03 

16:22 

17:23 

18:24 

1 

198°14.5 

-20°50.6 

205°22.1 

8.2 

-15°45.4 

-10.5 

59.1 








2 

213°14.3 

-20°51.0 

219° 49.3 

8.2 

-15°55.9 

-10.4 

59.1 

-30 

03:28 

04:07 

04:48 

16:30 

17:36 

18:42 

3 

228°14.1 

-20°51.5 

234° 16.5 

8.2 

-16°06.3 

-10.3 

59.1 

-35 

03:24 

04:01 

04:40 

16:35 

17:43 

18:52 









-40 

03:21 

03:54 

04:30 

16:40 

17:52 

19:03 

4 

243°13.9 

-20°52.0 

248° 43.6 

8.1 

-16° 16.5 

-10.2 

59.1 

-45 

03:17 

03:46 

04:19 

16:47 

18:02 

19:17 

5 

258°13.7 

-20°52.5 

263° 10.8 

8.1 

-16°26.7 

-10.1 

59.0 

-50 

03:12 

03:36 

04:05 

16:54 

18:15 

19:34 

6 

273°13.5 

-20°53.0 

277°37.8 

8.1 

-16°36.7 

-10.0 

59.0 








7 

288° 13.3 

-20°53.4 

292° 04.9 

8.0 

-16°46.6 

-9.9 

59.0 

-52 

03:09 

03:32 

03:58 

16:58 

18:21 

19:41 

8 

303°13.1 

-20°53.9 

306° 31.9 

8.0 

-16°56.5 

-9.8 

59.0 

-54 

03:07 

03:27 

03:51 

17:02 

18:27 

19:50 









-56 

03:04 

03:22 

03:43 

17:06 

18:34 

20:00 

9 

318°12.9 

-20°54.4 

320°58.9 

8.0 

-17°06.2 

-9.7 

58.9 

-58 

03:01 

03:16 

03:35 

17:11 

18:42 

20:11 

10 

333° 12.7 

-20°54.9 

335° 25.8 

7.9 

-17° 15.8 

-9.6 

58.9 








11 

348° 12.5 

-20°55.3 

349°52.7 

7.9 

-17°25.3 

-9.4 

58.9 

-60 

02:58 

03:10 

03:25 

17:16 

18:51 

20:25 

12 

3°12.3 

-20°55.8 

4° 19.6 

7.9 

-17°34.7 

-9.3 

58.9 








13 

18°12.1 

-20°56.3 

18° 46.5 

7.8 

-17°44.0 

-9.2 

58.9 



Sun 



Moon 


14 

33°11.9 

-20°56.8 

33° 13.3 

7.8 

-17°53.1 

-9.1 

58.8 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

48°11.7 

-20°57.2 

47° 40.1 

7.8 

-18°02.2 

-9.0 

58.8 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

63°11.5 

-20°57.7 

62°06.8 

7.7 

-18°11.1 

-8.9 

58.8 

24 

13:34 

13:26 

11:46 

09:55 

22:21 

27(6%) 

17 

78°11.3 

-20°58.2 

76°33.5 

7.7 

-18°19.9 

-8.8 

58.8 

25 

13:17 

13:08 

11:46 

10:47 

23:14 

28(2%) 

18 

93°11.1 

-20°58.6 

91°00.2 

7.7 

-18°28.6 

-8.6 

58.7 

26 

12:59 

12:49 

11:47 

11:42 

00:09 

29(0%) 

19 

108°10.9 

-20° 59.1 

105°26.9 

7.6 

-18°37.2 

-8.5 

58.7 








20 

123°10.7 

-20°59.6 

119°53.5 

7.6 

-18°45.6 

-8.4 

58.7 








21 

138° 10.5 

-21°00.0 

134° 20.1 

7.6 

-18°53.9 

-8.3 

58.7 








22 

153°10.3 

-21°00.5 

148° 46.7 

7.6 

-19°02.1 

-8.1 

58.6 








23 

168°10.1 

-21°01.0 

163° 13.2 

7.5 

-19° 10.2 

-8.0 

58.6 









SD.—16.2 

d—-0.5 

S.D.—16.1 
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Saturn 


Stars 


November 27, 28 ,29 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

65°37.2 

154° 16.9 

-24°46.1 

212°36.9 

-12°35.1 

157°00.3 

-23°17.1 

136°34.3 

-22°11.1 

Alpheratz 

357°38.8 

29°12.1 

1 

80°39.6 

169° 15.9 

-24°46.2 

227°37.8 

-12°35.7 

172°02.2 

-23°17.1 

151°36.6 

-22°11.1 

Ankaa 

353°11.1 

-42° 12.2 

2 

95°42.1 

184° 15.0 

-24°46.2 

242°38.7 

-12°36.2 

187°04.1 

-23°17.1 

166°38.8 

-22°11.0 

Schedar 

349°35.2 

56°38.9 

3 

110°44.6 

199° 14.0 

-24°46.3 

257°39.5 

-12°36.8 

202°05.9 

-23°17.1 

181°41.0 

-22°11.0 

Diphda 

348°51.2 

-17°52.8 

4 

125°47.0 

214° 13.1 

-24°46.3 

272°40.4 

-12°37.4 

217°07.8 

-23°17.1 

196°43.2 

-22°11.0 

Achernar 

335°23.0 

-57°08.5 

5 

140°49.5 

229° 12.1 

-24°46.4 

287°41.3 

-12°38.0 

232°09.7 

-23°17.1 

211°45.4 

-22°10.9 

Hamal 

327°55.5 

23°33.4 

6 

155°52.0 

244° 11.2 

-24°46.4 

302°42.2 

-12°38.5 

247° 11.5 

-23°17.1 

226°47.6 

-22°10.9 

Polaris 

315°24.3 

89°20.9 

7 

170°54.4 

259° 10.2 

-24°46.5 

317°43.0 

-12°39.1 

262° 13.4 

-23°17.1 

241°49.8 

-22°10.9 

Akamar 

315°14.6 

-40° 13.7 

8 

185°56.9 

274° 09.3 

-24°46.5 

332°43.9 

-12°39.7 

277° 15.3 

-23°17.1 

256°52.0 

-22°10.9 

Menkar 

314°10.1 

4°10.0 

9 

200°59.3 

289°08.3 

-24°46.6 

347°44.8 

-12°40.2 

292° 17.1 

-23°17.1 

271°54.2 

-22°10.8 

Mirfak 

308°33.5 

49°55.8 

10 

216°01.8 

304° 07.4 

-24°46.6 

2°45.7 

-12°40.8 

307° 19.0 

-23° 17.2 

286°56.4 

-22°10.8 

Aldebaran 

290°44.0 

16°32.9 

11 

231°04.3 

319°06.4 

-24°46.7 

17°46.5 

-12°41.4 

322°20.9 

-23° 17.2 

301°58.6 

-22°10.8 

Rigel 

281°07.5 

-8° 10.8 

12 

246°06.7 

334° 05.5 

-24°46.7 

32°47.4 

-12°41.9 

337°22.7 

-23° 17.2 

317°00.8 

-22°10.7 

Capella 

280°27.5 

46°01.0 

13 

261°09.2 

349° 04.5 

-24°46.7 

47°48.3 

-12°42.5 

352°24.6 

-23° 17.2 

332°03.0 

-22°10.7 

Bellatrix 

278°27.0 

6°22.0 

14 

276° 11.7 

4°03.6 

-24°46.8 

62°49.1 

-12°43.0 

7°26.5 

-23° 17.2 

347°05.2 

-22°10.7 

Elnath 

278°06.7 

28°37.3 

15 

291° 14.1 

19°02.6 

-24°46.8 

77°50.0 

-12°43.6 

22°28.4 

-23° 17.2 

2°07.4 

-22°10.7 

Alnilam 

275°41.6 

-1° 11.4 

16 

306° 16.6 

34°01.7 

-24°46.8 

92°50.9 

-12°44.2 

37°30.2 

-23° 17.2 

17°09.6 

-22°10.6 

Betelgeuse 

270°56.2 

7°24.5 

17 

321° 19.1 

49°00.7 

-24°46.9 

107°51.8 

-12°44.7 

52°32.1 

-23° 17.2 

32°11.8 

-22°10.6 

Canopus 

263°53.7 

-52°42.3 

18 

336°21.5 

63°59.8 

-24°46.9 

122°52.6 

-12°45.3 

67°34.0 

-23° 17.2 

47° 14.0 

-22°10.6 

Sirius 

258°29.5 

-16°44.4 

19 

351°24.0 

78°58.8 

-24°46.9 

137°53.5 

-12°45.9 

82°35.8 

-23° 17.2 

62°16.2 

-22°10.5 

Adara 

255°08.8 

-28°59.9 

20 

6°26.5 

93°57.9 

-24°47.0 

152°54.4 

-12°46.4 

97°37.7 

-23° 17.2 

77°18.4 

-22°10.5 

Procyon 

244° 54.8 

5°10.6 

21 

21°28.9 

108°56.9 

-24°47.0 

167°55.3 

-12°47.0 

112°39.6 

-23° 17.3 

92°20.6 

-22°10.5 

Pollux 

243°22.0 

27°58.6 

22 

36°31.4 

123°56.0 

-24°47.0 

182°56.1 

-12°47.6 

127°41.4 

-23° 17.3 

107°22.8 

-22°10.5 

Avior 

234° 15.9 

-59°34.1 

23 

51°33.8 

138°55.0 

-24°47.0 

197°57.0 

-12°48.1 

142°43.3 

-23° 17.3 

122°25.0 

-22° 10.4 

Suhail 

222°49.1 

-43°30.5 

Mer.pass.:19:34 | 

v-0.9 d-0.1 m-3.8 j 

v0.9 d-0.6 ml.7 | 

vl.9 d-0.0 m-1.7 | 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.5 

-69°47.6 


Alphard 

217°51.7 

-8°44.6 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.8 

11°52.2 













fi1°oo /I 

0 

66 u 36.3 

153 u 54.1 

-24°47.1 

212 u 57.9 

-12 u 48.7 

157 u 45.2 

-23° 17.3 

137 u 27.2 

-22 u 10.4 

uuDne 

i onO on a 

Ol Oo.^f 

1 A O A ”7 ~t 

1 

81°38.8 

168°53.1 

-24°47.1 

227°58.8 

-12°49.3 

172°47.0 

-23° 17.3 

152°29.4 

-22° 10.4 

Denebola 

182 29.2 

14 2.1.1 

2 

96°41.2 

183°52.2 

-24°47.1 

242°59.6 

-12°49.8 

187°48.9 

-23° 17.3 

167°31.6 

-22°10.3 

Gienah 

175°47.9 

1 700 A A o 

-17°38.9 

3 

111°43.7 

198°51.2 

-24°47.1 

258°00.5 

-12°50.4 

202°50.8 

-23° 17.3 

182°33.8 

-22°10.3 

Acrux 

1/3 U4.8 

-63° 12.1 

4 

126°46.2 

213°50.3 

-24°47.1 

273°01.4 

-12°51.0 

217°52.6 

-23° 17.3 

197°36.0 

-22°10.3 

Gacrux 

171°56.3 

-57° 13.1 

5 

141°48.6 

228°49.3 

-24°47.1 

288°02.2 

-12°51.5 

232°54.5 

-23° 17.3 

212°38.2 

-22°10.3 

Alioth 

166° 17.2 

55°51.0 

6 

156°51.1 

243°48.4 

-24°47.2 

303°03.1 

-12°52.1 

247°56.3 

-23° 17.3 

227°40.4 

-22°10.2 

Spica 

158°26.8 

1rnOrrO 

-11°15.6 

A AO 1 A A 

7 

171°53.6 

258°47.4 

-24°47.2 

318°04.0 

-12°52.6 

262°58.2 

-23° 17.3 

242°42.6 

-22°10.2 

Alcaid 

152 55.8 

49 12.9 

8 

186°56.0 

273°46.5 

-24°47.2 

333°04.9 

-12°53.2 

278°00.1 

-23° 17.4 

257°44.9 

-22°10.2 

Hadar 

148°42.2 

i a oO no “7 

-60°27.8 

9 

201°58.5 

288°45.5 

-24°47.2 

348°05.7 

-12°53.8 

293°01.9 

-23° 17.4 

272°47.1 

-22°10.1 

Menkent 

148 02.7 

-36°27.7 

mO AC A 

10 

217°01.0 

303°44.6 

-24°47.2 

3°06.6 

-12°54.3 

308°03.8 

-23° 17.4 

287°49.3 

-22°10.1 

Arcturus 

145 51.9 

19 U5.2 

11 

232°03.4 

318°43.6 

-24°47.2 

18°07.5 

-12°54.9 

323°05.7 

-23° 17.4 

302°51.5 

-22°10.1 

Rigil Kent. 

139°46.4 

-60° 54.7 

12 

247°05.9 

333°42.7 

-24°47.2 

33°08.3 

-12°55.5 

338°07.5 

-23° 17.4 

317°53.7 

-22°10.1 

Zubenelg. 

137°00.9 

-16°07.2 

13 

262°08.3 

348°41.7 

-24° 47.2 

48°09.2 

-12°56.0 

353°09.4 

-23° 17.4 

332°55.9 

-22°10.0 

Kochab 

137°21.2 

1 OCO A"7 ~7 

74° 04.4 

AC O A A A 

14 

277° 10.8 

3°40.8 

-24°47.2 

63°10.1 

-12°56.6 

8°11.3 

-23° 17.4 

347°58.1 

-22°10.0 

Alphecca 

126 07.7 

i i no ni a 

26 39.0 

acOaoo 

15 

292° 13.3 

18°39.8 

-24°47.2 

78° 10.9 

-12°57.1 

23°13.1 

-23° 17.4 

3°00.3 

-22°10.0 

Antares 

112 21.2 

-26 28.3 

16 

307° 15.7 

33°38.9 

-24°47.2 

93°11.8 

-12°57.7 

38° 15.0 

-23° 17.4 

18°02.5 

-22°09.9 

Atria 

107°19.6 

i nno a“ 7 o 

-69°03.6 

1 C O A A O 

17 

322° 18.2 

48°37.9 

-24°47.2 

108° 12.7 

-12°58.3 

53° 16.9 

-23° 17.4 

33°04.7 

-22°09.9 

Sa bi k 

102 U/.8 

-15 44.8 

070Ac A 

18 

337° 20.7 

63°37.0 

-24°47.2 

123° 13.6 

-12°58.8 

68° 18.7 

-23° 17.4 

48°06.9 

-22°09.9 

Shaula 

96° 16.3 

O A A “7 

-37 06.9 

1 A O OO A 

19 

352°23.1 

78°36.0 

-24°47.2 

138° 14.4 

-12°59.4 

83°20.6 

-23° 17.4 

63°09.1 

-22°09.9 

Rasalhague 

96 02.7 

nnO a a c. 

12 33.0 

20 

7° 25.6 

93°35.1 

-24°47.2 

153° 15.3 

-12°60.0 

98°22.5 

-23° 17.5 

78°11.3 

-22°09.8 

Eta min 

9U 44.0 

51°29.4 

21 

22°28.1 

108°34.1 

-24°47.2 

168° 16.2 

-13°00.5 

113°24.3 

-23° 17.5 

93°13.5 

-22°09.8 

Kaus Aust. 

83°38.3 

onOoc a 

-34°22.4 

ooo AO 0 

22 

37° 30.5 

123°33.2 

-24°47.2 

183° 17.0 

-13°01.1 

128°26.2 

-23° 17.5 

108°15.7 

-22°09.8 

Vega 

80 36.4 

38 48.3 

23 

52°33.0 

138°32.3 

-24°47.2 

198° 17.9 

-13°01.6 

143°28.1 

-23° 17.5 

123°17.9 

-22°09.7 

Nunki 

Altair 

75°53.2 

62°04.2 

-26° 16.2 
8°55.3 

Mer.pass.:19:30 | 

v-0.9 d-0.0 m-3.8 

v0.9 d-0.6 ml.7 

vl.9 d-0.0 m-1.7 | 

v2.2 dO.O m0.6 

Peacock 

53°12.6 

-56°40.4 





















Deneb 

49°28.7 

45°21.3 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.1 

0 

67 u 35.5 

153 u 31.3 

-24 u 47.2 

213 u 18.8 

-13 u 02.2 

158“29.9 

-23 u 17.5 

138 u 20.1 

-22 u 09.7 

Alnair 

27°38.3 

-46°52.1 

1 

82°37.9 

168°30.4 

-24°47.2 

228° 19.6 

-13°02.8 

173°31.8 

-23° 17.5 

153°22.3 

-22°09.7 

Fomalhaut 

15°19.1 

-29°31.2 

2 

97°40.4 

183°29.4 

-24°47.2 

243° 20.5 

-13°03.3 

188°33.7 

-23° 17.5 

168°24.5 

-22°09.7 

Scheat 

13°49.1 

28°11.5 

3 

112°42.8 

198°28.5 

-24°47.2 

258°21.4 

-13°03.9 

203°35.5 

-23° 17.5 

183°26.7 

-22°09.6 

Markab 

13°33.9 

15°18.8 

4 

127°45.3 

213°27.5 

-24°47.2 

273°22.2 

-13°04.4 

218°37.4 

-23° 17.5 

198°28.9 

-22°09.6 

2019/II/ 

SHA 

Mer.pass 

5 

142°47.8 

228°26.6 

-24°47.1 

288°23.1 

-13°05.0 

233°39.2 

-23° 17.5 

213°31.1 

-22°09.6 


88°39.7 

13:44 

6 

157° 50.2 

243°25.6 

-24°47.1 

303°24.0 

-13°05.6 

248°41.1 

-23° 17.5 

228°33.3 

-22°09.5 

Mars 

146°59.7 

09:49 

7 

172°52.7 

258°24.7 

-24°47.1 

318°24.8 

-13°06.1 

263°43.0 

-23° 17.5 

243°35.5 

-22°09.5 

J u piter 

91°23.2 

13:30 

8 

187° 55.2 

273°23.7 

-24°47.1 

333°25.7 

-13°06.7 

278°44.8 

-23° 17.5 

258°37.7 

-22°09.5 

Saturn 

70°57.2 

14:52 

9 

202°57.6 

288°22.8 

_24°47.1 

348° 26.6 

-13°07.2 

293°46.7 

-23° 17.6 

273°39.9 

-22°09.5 




10 

218°00.1 

303°21.8 

-24°47.1 

3°27.4 

-13°07.8 

308°48.6 

-23° 17.6 

288°42.1 

-22°09.4 

2019/11/ 

SHA 

Mer.pass 

11 

233°02.6 

318°20.9 

-24°47.0 

18°28.3 

-13°08.4 

323°50.4 

-23° 17.6 

303°44.3 

-22°09.4 

Venus 

87°17.8 

13:45 

12 

248°05.0 

333° 19.9 

-24°47.0 

33°29.2 

-13°08.9 

338°52.3 

-23° 17.6 

318°46.5 

-22°09.4 

Mars 

146°21.6 

09:48 

13 

263°07.5 

348° 19.0 

-24°47.0 

48°30.0 

-13°09.5 

353°54.2 

-23° 17.6 

333°48.7 

-22°09.3 

Jupiter 

91°08.8 

13:27 

14 

278° 10.0 

3°18.0 

-24°47.0 

63°30.9 

-13°10.0 

8°56.0 

-23° 17.6 

348°50.9 

-22°09.3 

Saturn 

70° 50.9 

14:48 

15 

293° 12.4 

18°17.1 

-24°46.9 

78°31.8 

-13°10.6 

23°57.9 

-23° 17.6 

3°53.1 

-22°09.3 

2019/11/ 

SHA 

Mer.pass 

16 

308° 14.9 

33°16.1 

-24°46.9 

93°32.6 

-13°11.1 

38°59.7 

-23° 17.6 

18°55.3 

-22°09.2 

Venus 

85°55.8 

13:47 

17 

323° 17.3 

48° 15.2 

-24°46.9 

108°33.5 

-13°11.7 

54°01.6 

-23° 17.6 

33°57.5 

-22°09.2 

Mars 

145°43.3 

09:46 

18 

338° 19.8 

63° 14.2 

-24°46.8 

123°34.4 

-13°12.3 

69°03.5 

-23° 17.6 

48°59.7 

-22°09.2 

Jupiter 

90° 54.5 

13:24 

19 

353°22.3 

78° 13.3 

-24°46.8 

138°35.2 

-13°12.8 

84°05.3 

-23° 17.6 

64°01.9 

-22°09.2 

Saturn 

70° 44.6 

14:45 

20 

8°24.7 

93°12.3 

-24°46.8 

153°36.1 

-13°13.4 

99°07.2 

-23° 17.6 

79° 04.1 

-22°09.1 

! Horizontal naralax 


21 

23°27.2 

108° 11.4 

-24°46.7 

168°37.0 

-13°13.9 

114°09.1 

-23° 17.6 

94°06.2 

-22°09.1 


r 

Venus; 

0.1 

22 

38°29.7 

123° 10.4 

-24°46.7 

183°37.8 

-13° 14.5 

129°10.9 

-23° 17.6 

109°08.4 

-22°09.1 


Mars: 

0.1 

23 

53°32.1 

138°09.5 

-24°46.7 

198°38.7 

-13°15.1 

144°12.8 

-23° 17.7 

124°10.6 

-22°09.0 




Mer.pass.:19:26 | 

v-0.9 dO.O m-3.8 

v0.9 d-0.6 ml.7 

vl.9 d-0.0 m-1.7 | 

v2.2 dO.O m0.6 
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2019 November 27 to Nov. 29 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

183 u 09.9 

-21°01.4 

177 ,J 39.8 

7.5 

-19 u 18.2 

-7.9 

58.6 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

198°09.7 

-21°01.9 

192°06.3 

7.5 

-19°26.0 

-7.8 

58.5 

72 

07:41 

09:35 



14:00 

15:53 

2 

213°09.5 

-21°02.4 

206°32.7 

7.5 

-19°33.8 

-7.7 

58.5 

70 

07:26 

08:59 



14:36 

16:09 

3 

228°09.3 

-21°02.8 

220°59.2 

7.4 

-19°41.3 

-7.5 

58.5 

68 

07:14 

08:34 

10:17 

13:18 

15:01 

16:21 

4 

243°09.1 

-21°03.3 

235°25.6 

7.4 

-19°48.8 

-7.4 

58.5 

66 

07:04 

08:15 

09:35 

14:00 

15:20 

16:31 

5 

258°08.9 

-21°03.8 

249°52.0 

7.4 

-19°56.1 

-7.3 

58.4 

64 

06:55 

07:59 

09:07 

14:28 

15:36 

16:40 

6 

273°08.7 

-21°04.2 

264° 18.4 

7.4 

-20°03.3 

-7.1 

58.4 

62 

06:47 

07:46 

08:45 

14:50 

15:49 

16:48 

7 

288°08.5 

-21°04.7 

278°44.8 

7.4 

-20° 10.4 

-7.0 

58.4 

60 

06:40 

07:35 

08:28 

15:07 

16:00 

16:55 

8 

303°08.3 

-21°05.1 

293°11.1 

7.3 

-20° 17.4 

-6.9 

58.4 

58 

06:34 

07:25 

08:13 

15:22 

16:10 

17:01 

9 

318°08.1 

-21°05.6 

307°37.4 

7.3 

-20° 24.2 

-6.8 

58.3 

56 

06:29 

07:16 

08:01 

15:34 

16:19 

17:06 

10 

333°07.9 

-21°06.1 

322°03.8 

7.3 

-20°30.9 

-6.6 

58.3 

54 

06:24 

07:08 

07:50 

15:45 

16:27 

17:12 

11 

348°07.7 

-21°06.5 

336° 30.1 

7.3 

-20°37.4 

-6.5 

58.3 

52 

06:19 

07:01 

07:41 

15:55 

16:34 

17:16 

12 

3°07.5 

-21°07.0 

350°56.3 

7.3 

-20°43.9 

-6.4 

58.2 

50 

06:15 

06:55 

07:32 

16:03 

16:40 

17:21 

13 

18°07.3 

-21°07.4 

5°22.6 

7.3 

-20°50.2 

-6.2 

58.2 

45 

06:05 

06:41 

07:14 

16:21 

16:54 

17:31 

14 

33°07.1 

-21°07.9 

19°48.9 

7.2 

-20°56.3 

-6.1 

58.2 

40 

05:56 

06:29 

06:59 

16:36 

17:06 

17:40 

15 

48°06.9 

-21°08.3 

34°15.1 

7.2 

-21°02.3 

-6.0 

58.2 

35 

05:48 

06:19 

06:46 

16:49 

17:17 

17:48 

16 

63°06.7 

-21°08.8 

48°41.3 

7.2 

-21°08.2 

-5.8 

58.1 

30 

05:40 

06:10 

06:35 

17:00 

17:26 

17:55 

17 

78°06.5 

-21°09.3 

63°07.6 

7.2 

-21° 14.0 

-5.7 

58.1 

20 

05:26 

05:53 

06:16 

17:19 

17:43 

18:10 

18 

93°06.3 

-21°09.7 

77°33.8 

7.2 

-21°19.6 

-5.6 

58.1 

10 

05:11 

05:37 

05:60 

17:36 

17:58 

18:24 

19 

108°06.1 

-21° 10.2 

91°60.0 

7.2 

-21°25.1 

-5.4 

58.0 

0 

04:56 

05:22 

05:44 

17:51 

18:14 

18:40 

20 

123°05.9 

-21° 10.6 

106°26.2 

7.2 

-21°30.5 

-5.3 

58.0 

-10 

04:39 

05:06 

05:28 

18:07 

18:30 

18:57 

21 

138°05.7 

-21° 11.1 

120°52.4 

7.2 

-21°35.7 

-5.1 

58.0 

-20 

04:19 

04:47 

05:11 

18:24 

18:49 

19:17 

22 

153°05.4 

-21° 11.5 

135°18.6 

7.2 

-21°40.8 

-5.0 

58.0 

-30 

03:52 

04:25 

04:52 

18:44 

19:11 

19:44 

23 

168°05.2 

-21° 12.0 

149° 44.7 

7.2 

-21°45.7 

-4.9 

57.9 

-35 

03:36 

04:11 

04:40 

18:56 

19:25 

20:00 


SD.—16.2 

d—-0.5 

S.D. —16.0 

-40 

03:15 

03:55 

04:27 

19:09 

19:41 

20:21 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

02:49 

02:11 

01:51 

01:24 

00:40 

03:35 

03:09 

02:57 

02:42 

02:24 

02:02 

01:33 

04:11 

03:51 

03:42 

03:31 

03:19 

03:05 

02:49 

19:26 

19:45 

19:55 

20:05 

20:18 

20:32 

20:48 

20:01 

20:27 

20:40 

20:55 

21:13 

21:36 

22:06 

20:48 

21:26 

21:47 

22:15 

23:02 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

183°05.0 

198°04.8 

213°04.6 

228°04.4 

243°04.2 

-21° 12.4 
-21° 12.9 
-21° 13.3 
-21° 13.8 
-21° 14.2 

164° 10.9 
178°37.1 
193°03.3 
207°29.5 
221°55.7 

7.2 

7.2 

7.2 

7.2 

7.2 

-21°50.5 

-21°55.2 

-21°59.7 

-22°04.1 

-22°08.4 

-4.7 

-4.6 

-4.5 

-4.3 

-4.2 

57.9 

57.9 

57.8 

57.8 

57.8 









5 

258°04.0 

-21° 14.7 

236°21.9 

7.2 

-22° 12.5 

-4.1 

57.7 








6 

273°03.8 

-21° 15.1 

250°48.1 

7.2 

-22° 16.5 

-3.9 

57.7 



Moonrise 



Moonset 


7 

288°03.6 

-21° 15.5 

265° 14.3 

7.2 

-22°20.3 

-3.8 

57.7 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

303°03.4 

-21° 16.0 

279°40.5 

7.2 

-22°24.0 

-3.6 

57.6 

72 







9 

318°03.1 

-21° 16.4 

294°06.7 

7.2 

-22°27.6 

-3.5 

57.6 

70 







10 

333°02.9 

-21° 16.9 

308°33.0 

7.2 

-22°31.0 

-3.4 

57.6 

68 

11:14 



13:51 



11 

348°02.7 

-21° 17.3 

322°59.2 

7.3 

-22°34.3 

-3.2 

57.6 

66 

10:25 

12:13 

13:29 

14:41 

14:51 

15:31 

12 

3°02.5 

-21° 17.8 

337°25.5 

7.3 

-22°37.5 

-3.1 

57.5 

64 

09:54 

11:26 

12:33 

15:13 

15:38 

16:26 

13 

18°02.3 

-21° 18.2 

351°51.8 

7.3 

-22°40.5 

-2.9 

57.5 

62 

09:31 

10:55 

12:00 

15:36 

16:08 

16:59 

14 

33°02.1 

-21° 18.6 

6°18.1 

7.3 

-22°43.3 

-2.8 

57.5 

60 

09:12 

10:33 

11:36 

15:55 

16:32 

17:23 

15 

48°01.9 

-21° 19.1 

20°44.4 

7.3 

-22°46.1 

-2.7 

57.4 

58 

08:57 

10:14 

11:17 

16:11 

16:50 

17:42 

16 

63°01.7 

-21° 19.5 

35° 10.7 

7.3 

-22°48.7 

-2.5 

57.4 

56 

08:44 

09:59 

11:01 

16:25 

17:06 

17:58 

17 

78°01.4 

-21°20.0 

49° 37.1 

7.4 

-22°51.1 

-2.4 

57.4 

54 

08:32 

09:45 

10:47 

16:36 

17:19 

18:12 

18 

93°01.2 

-21°20.4 

64° 03.4 

7.4 

-22°53.5 

-2.3 

57.3 

52 

08:22 

09:34 

10:35 

16:47 

17:31 

18:24 

19 

108°01.0 

-21°20.8 

78°29.8 

7.4 

-22°55.6 

-2.1 

57.3 

50 

08:14 

09:24 

10:24 

16:56 

17:41 

18:35 

20 

123°00.8 

-21°21.3 

92°56.2 

7.4 

-22°57.7 

-2.0 

57.3 

45 

07:55 

09:02 

10:02 

17:16 

18:03 

18:57 

21 

138°00.6 

-21°21.7 

107°22.7 

7.5 

-22°59.6 

-1.8 

57.2 

40 

07:39 

08:45 

09:44 

17:32 

18:21 

19:15 

22 

153°00.4 

-21°22.1 

121°49.2 

7.5 

-23°01.4 

-1.7 

57.2 

35 

07:27 

08:30 

09:29 

17:45 

18:36 

19:30 

23 

168°00.2 

-21°22.6 

136°15.7 

7.5 

-23°03.0 

4.6 

57.2 

30 

07:15 

08:18 

09:16 

17:57 

18:48 

19:43 


SD. — 16.2 

d=-0.4 

S.D. —15.8 

20 

06:56 

07:56 

08:53 

18:17 

19:10 

20:05 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

06:40 

06:24 

06:09 

05:53 

05:34 

05:23 

05:11 

04:56 

04:39 

04:30 

04:21 

04:11 

03:59 

03:45 

07:38 

07:20 

07:03 

06:45 

06:24 

06:11 

05:57 

05:40 

05:20 

05:10 

04:59 

04:46 

04:32 

04:15 

08:34 

08:16 

07:58 

07:39 

07:17 

07:04 

06:49 

06:31 

06:09 

05:59 

05:47 

05:33 

05:17 

04:59 

18:35 

18:51 

19:08 

19:25 

19:46 

19:57 

20:11 

20:27 

20:47 

20:57 

21:08 

21:20 

21:34 

21:51 

19:29 

19:47 

20:05 

20:24 

20:46 

20:59 

21:14 

21:31 

21:53 

22:04 

22:15 

22:29 

22:45 

23:03 

20:24 

20:42 

21:00 

21:19 

21:41 

21:54 

22:09 

22:27 

22:48 

22:59 

23:10 

23:24 

23:39 

23:58 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

182 u 59.9 

197°59.7 

212°59.5 

227°59.3 

242°59.1 

257°58.9 

272°58.6 

287°58.4 

302°58.2 

317°58.0 

332°57.8 

347°57.5 

-21 u 23.0 

-21°23.4 

-21°23.9 

-21°24.3 

-21°24.7 

-21°25.1 

-21°25.6 

-21°26.0 

-21°26.4 

-21°26.9 

-21°27.3 

-21°27.7 

150 u 42.2 
165°08.7 
179°35.3 
194°01.9 
208°28.6 
222°55.3 
237°22.0 
251°48.8 
266° 15.6 
280°42.4 
295°09.3 
309°36.2 

7.5 

7.6 
7.6 

7.6 

7.7 
7.7 

7.7 

7.8 

7.8 

7.9 
7.9 
7.9 

-23 u 04.5 
-23°05.8 
-23°07.1 
-23°08.1 
-23°09.1 
-23°09.9 
-23° 10.6 
-23°11.1 
-23°11.5 
-23°11.8 
-23° 12.0 
-23° 12.0 

-1.4 

4.3 

4.2 

-1.0 

-0.9 

-0.7 

-0.6 

-0.5 

-0.3 

-0.2 

-0.1 

0.1 

57.1 

57.1 

57.1 

57.0 

57.0 

57.0 

56.9 

56.9 

56.9 

56.9 

56.8 

56.8 








12 

2°57.3 

-21°28.1 

324°03.2 

8.0 

-23°11.8 

0.2 

56.8 








13 

17°57.1 

-21°28.6 

338°30.2 

8.0 

-23° 11.6 

0.3 

56.7 



Sun 



Moon 


14 

32°56.9 

-21°29.0 

352°57.2 

8.1 

-23°11.2 

0.5 

56.7 

Day 

Eqn. 

ot 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

47°56.7 

-21°29.4 

7°24.3 

8.1 

-23° 10.7 

0.6 

56.7 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

62°56.4 

-21°29.8 

21°51.5 

8.2 

-23° 10.0 

0.7 

56.6 

27 

12:40 

12:30 

11:47 

12:37 

00:09 

1(1%) 

17 

77°56.2 

-21°30.2 

36° 18.6 

8.2 

-23°09.2 

0.8 

56.6 

28 

12:20 

12:10 

11:47 

13:33 

01:05 

2(4%) 

18 

92°56.0 

-21°30.7 

50°45.9 

8.3 

-23°08.3 

1.0 

56.6 

29 

12:00 

11:49 

11:48 

14:29 

02:01 

3(10%) 

19 

107°55.8 

-21°31.1 

65°13.2 

8.3 

-23°07.3 

1.1 

56.5 








20 

122°55.6 

-21°31.5 

79°40.5 

8.4 

-23°06.1 

1.2 

56.5 








21 

137°55.3 

-21°31.9 

94°07.9 

8.4 

-23° 04.8 

1.4 

56.5 








22 

152°55.1 

-21°32.3 

108°35.4 

8.5 

-23° 03.4 

1.5 

56.4 








23 

167°54.9 

-21°32.8 

123°02.9 

8.5 

-23°01.9 

1.6 

56.4 









SD.—16.2 

d=-0.4 

S.D. —15.6 









223 





Saturn 


Stars 


November 30, 01 ,02 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

68° 34.6 

153°08.5 

-24°46.6 

213°39.6 

-13°15.6 

159° 14.6 

-23° 17.7 

139°12.8 

-22°09.0 

Alpheratz 

357°38.8 

29°12.1 

1 

83°37.1 

168°07.6 

-24°46.6 

228°40.4 

-13°16.2 

174° 16.5 

-23° 17.7 

154°15.0 

-22°09.0 

Ankaa 

353°11.1 

-42° 12.2 

2 

98° 39.5 

183°06.6 

-24°46.5 

243°41.3 

-13°16.7 

189° 18.4 

-23° 17.7 

169°17.2 

-22°09.0 

Schedar 

349°35.2 

56°38.9 

3 

113°42.0 

198°05.7 

-24°46.5 

258°42.2 

-13°17.3 

204° 20.2 

-23° 17.7 

184° 19.4 

-22°08.9 

Diphda 

348°51.2 

-17°52.8 

4 

128°44.4 

213°04.7 

-24°46.4 

273°43.0 

-13°17.8 

219°22.1 

-23° 17.7 

199°21.6 

-22°08.9 

Achernar 

335°23.0 

-57°08.5 

5 

143°46.9 

228°03.8 

-24°46.4 

288°43.9 

-13°18.4 

234° 24.0 

-23° 17.7 

214°23.8 

-22°08.9 

Hamal 

327°55.5 

23°33.4 

6 

158°49.4 

243°02.9 

-24°46.4 

303°44.7 

-13°18.9 

249°25.8 

-23° 17.7 

229°26.0 

-22°08.8 

Polaris 

315°24.5 

89°20.9 

7 

173°51.8 

258°01.9 

-24°46.3 

318°45.6 

-13°19.5 

264° 27.7 

-23° 17.7 

244°28.2 

-22°08.8 

Akamar 

315°14.6 

-40° 13.7 

8 

188° 54.3 

273°01.0 

-24°46.3 

333°46.5 

-13°20.1 

279° 29.5 

-23° 17.7 

259°30.4 

-22°08.8 

Menkar 

314°10.1 

4°10.0 

9 

203° 56.8 

288°00.0 

-24°46.2 

348°47.3 

-13°20.6 

294°31.4 

-23° 17.7 

274°32.6 

-22°08.7 

Mirfak 

308°33.5 

49°55.8 

10 

218°59.2 

302°59.1 

-24°46.1 

3°48.2 

-13°21.2 

309°33.3 

-23° 17.7 

289°34.8 

-22°08.7 

Aldebaran 

290°44.0 

16°32.9 

11 

234°01.7 

317°58.1 

-24°46.1 

18°49.1 

-13°21.7 

324°35.1 

-23° 17.7 

304°37.0 

-22°08.7 

Rigel 

281°07.5 

-8° 10.8 

12 

249° 04.2 

332°57.2 

-24°46.0 

33°49.9 

-13°22.3 

339° 37.0 

-23° 17.7 

319°39.2 

-22°08.7 

Capella 

280°27.5 

46°01.0 

13 

264°06.6 

347°56.2 

-24°46.0 

48°50.8 

-13°22.8 

354°38.9 

-23° 17.7 

334°41.4 

-22°08.6 

Bellatrix 

278°26.9 

6°22.0 

14 

279°09.1 

2°55.3 

-24°45.9 

63°51.7 

-13°23.4 

9°40.7 

-23° 17.7 

349°43.6 

-22°08.6 

Elnath 

278°06.7 

28°37.3 

15 

294° 11.6 

17°54.3 

-24°45.9 

78°52.5 

-13°23.9 

24°42.6 

-23° 17.8 

4°45.8 

-22°08.6 

Alnilam 

275°41.6 

-1° 11.4 

16 

309° 14.0 

32°53.4 

-24°45.8 

93°53.4 

-13°24.5 

39°44.4 

-23° 17.8 

19°48.0 

-22°08.5 

Betelgeuse 

270°56.2 

7°24.5 

17 

324° 16.5 

47°52.4 

-24°45.7 

108°54.2 

-13°25.1 

54°46.3 

-23° 17.8 

34°50.2 

-22°08.5 

Canopus 

263°53.7 

-52°42.3 

18 

339° 18.9 

62°51.5 

-24°45.7 

123°55.1 

-13°25.6 

69°48.2 

-23° 17.8 

49°52.4 

-22°08.5 

Sirius 

258°29.4 

-16°44.4 

19 

354°21.4 

77°50.5 

-24°45.6 

138°56.0 

-13°26.2 

84°50.0 

-23° 17.8 

64°54.6 

-22°08.5 

Adara 

255°08.7 

-28°59.9 

20 

9°23.9 

92°49.6 

-24°45.5 

153°56.8 

-13°26.7 

99°51.9 

-23° 17.8 

79°56.8 

-22°08.4 

Procyon 

244° 54.8 

5°10.5 

21 

24° 26.3 

107°48.7 

-24°45.5 

168°57.7 

-13°27.3 

114°53.7 

-23° 17.8 

94°59.0 

-22°08.4 

Pollux 

243°22.0 

27°58.6 

22 

39°28.8 

122°47.7 

-24°45.4 

183°58.6 

-13°27.8 

129°55.6 

-23° 17.8 

110°01.2 

-22°08.4 

Avior 

234° 15.9 

-59° 34.1 

23 

54°31.3 

137°46.8 

-24°45.3 

198°59.4 

-13°28.4 

144° 57.5 

-23° 17.8 

125°03.4 

-22°08.3 

Suhail 

222°49.0 

-43°30.5 

Mer.pass.:19:22 | 

v-0.9 dO.O 

m-3.8 

v0.9 d-0.6 ml.7 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.5 

-69°47.6 


Alphard 

217°51.6 

-8°44.6 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.7 

11°52.2 











n i iKbo 



0 

69 u 33.7 

152 u 45.8 

-24 u 45.3 

214 u 00.3 

-13 u 28.9 

159 u 59.3 

-23 u 17.8 

140 u 05.6 

-22 u 08.3 

uuDne 

±yo ‘to.o 

ionOon o 

Ol OO.^f 

I/O 07 —j 

1 

84° 36.2 

167°44.9 

-24°45.2 

229°01.1 

-13°29.5 

175°01.2 

-23° 17.8 

155°07.8 

-22°08.3 

Denebola 

182 zy.z 

14 2.1.1 

2 

99°38.7 

182°43.9 

-24°45.1 

244° 02.0 

-13°30.0 

190°03.1 

-23° 17.8 

170°10.0 

-22°08.2 

Gienah 

175°47.9 

1 700 0/1 ~7 

-17°38.9 

3 

114°41.1 

197°43.0 

-24°45.0 

259°02.9 

-13°30.6 

205° 04.9 

-23° 17.8 

185°12.2 

-22°08.2 

Acrux 

1(5 U4 .( 

-63° 12.1 

4 

129°43.6 

212°42.0 

-24°45.0 

274° 03.7 

-13°31.1 

220°06.8 

-23° 17.8 

200° 14.3 

-22°08.2 

Gacrux 

171°56.3 

-57° 13.1 

5 

144° 46.1 

227°41.1 

-24°44.9 

289° 04.6 

-13°31.7 

235°08.6 

-23° 17.8 

215°16.5 

-22°08.2 

Alioth 

166° 17.1 

55°51.0 

6 

159°48.5 

242°40.1 

-24°44.8 

304° 05.4 

-13°32.2 

250° 10.5 

-23° 17.8 

230° 18.7 

-22°08.1 

Spica 

158°26.8 

-11°15.7 

/inOn o 

7 

174°51.0 

257°39.2 

-24°44.7 

319°06.3 

-13°32.8 

265° 12.4 

-23° 17.9 

245°20.9 

-22°08.1 

Alcaid 

152°55.7 

49 12.0 

8 

189°53.4 

272°38.3 

-24°44.7 

334° 07.2 

-13°33.3 

280° 14.2 

-23°17.9 

260°23.1 

-22°08.1 

Hadar 

148°42.2 

i a o O no “7 

-60°27.8 

9 

204° 55.9 

287° 37.3 

-24°44.6 

349° 08.0 

-13°33.9 

295°16.1 

-23° 17.9 

275°25.3 

-22°08.0 

Menkent 

148 02.7 

-36°27.7 

mO nc o 

10 

219°58.4 

302°36.4 

-24°44.5 

4°08.9 

-13°34.5 

310°17.9 

-23° 17.9 

290°27.5 

-22°08.0 

Arcturus 

145°51.8 

19 Uo.2 

11 

235°00.8 

317°35.4 

-24°44.4 

19°09.7 

-13°35.0 

325° 19.8 

-23°17.9 

305°29.7 

-22°08.0 

Rigil Kent. 

139°46.3 

-60° 54.7 

12 

250°03.3 

332°34.5 

-24°44.3 

34° 10.6 

-13°35.6 

340°21.7 

-23° 17.9 

320°31.9 

-22°07.9 

Zubenelg. 

137°00.8 

-16°07.2 

13 

265°05.8 

347°33.5 

-24°44.2 

49°11.5 

-13°36.1 

355°23.5 

-23° 17.9 

335°34.1 

-22°07.9 

Kochab 

137°21.1 

i ocO o“7 n 

74° 04.4 

n^Oono 

14 

280°08.2 

2°32.6 

-24°44.1 

64° 12.3 

-13°36.7 

10°25.4 

-23°17.9 

350°36.3 

-22°07.9 

Alphecca 

126 07.6 

i i no ni o 

26 39.0 

ncOnoo 

15 

295° 10.7 

17°31.6 

-24°44.0 

79° 13.2 

-13°37.2 

25°27.2 

-23° 17.9 

5°38.5 

-22°07.8 

Antares 

112 21.2 

-26 28.3 

16 

310° 13.2 

32°30.7 

-24°44.0 

94° 14.0 

-13°37.8 

40°29.1 

-23° 17.9 

20°40.7 

-22°07.8 

Atria 

107°19.6 

i nno o“7 o 

-69°03.6 

irO// O 

17 

325° 15.6 

47° 29.8 

-24°43.9 

109° 14.9 

-13°38.3 

55°31.0 

-23° 17.9 

35°42.9 

-22°07.8 

Sa bi k 

102 Ur.8 

-15 44.o 

07O0 r 0 

18 

340° 18.1 

62°28.8 

-24°43.8 

124° 15.7 

-13°38.9 

70°32.8 

-23°17.9 

50°45.1 

-22°07.8 

Shaula 

96° 16.3 

r\ /- O r\r\ —j 

-37 06.9 

mO 00 0 

19 

355° 20.6 

77°27.9 

-24°43.7 

139° 16.6 

-13°39.4 

85° 34.7 

-23° 17.9 

65°47.3 

-22°07.7 

Rasalhague 

96 02.7 

nnO a a c. 

12 33.0 

20 

10°23.0 

92°26.9 

-24°43.6 

154° 17.5 

-13°40.0 

100°36.5 

-23° 17.9 

80°49.5 

-22°07.7 

Eta min 

yU 44.0 

51°29.4 

21 

25°25.5 

107°26.0 

-24°43.5 

169°18.3 

-13°40.5 

115°38.4 

-23° 17.9 

95°51.7 

-22°07.7 

Kaus Aust. 

83°38.3 

onOoc a 

-34°22.4 

ooo A O O 

22 

40° 27.9 

122°25.0 

-24°43.4 

184° 19.2 

-13°41.1 

130°40.3 

-23° 17.9 

110°53.8 

-22°07.6 

Vega 

80 36.4 

38 48.3 

23 

55° 30.4 

137°24.1 

-24°43.3 

199°20.0 

-13°41.6 

145°42.1 

-23° 17.9 

125°56.0 

-22°07.6 

Nunki 

Altair 

75°53.2 

62°04.2 

-26° 16.2 
8°55.3 

Mer.pass.:19:18 | 

v-0.9 dO.l 

m-3.8 

v0.9 d-0.6 ml.7 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.6 

-56°40.4 





















Deneb 

49°28.7 

45°21.3 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.1 

0 

70 u 32.9 

152 u 23.1 

-24 u 43.2 

214 u 20.9 

-13 u 42.2 

160°44.0 

-23 u 17.9 

140 u 58.2 

-22 u 07.6 

Alnair 

27°38.3 

-46°52.1 

1 

85°35.3 

167°22.2 

-24°43.1 

229°21.8 

-13°42.7 

175°45.8 

-23° 17.9 

156°00.4 

-22°07.5 

Fomalhaut 

15°19.1 

-29°31.2 

2 

100° 37.8 

182°21.3 

-24°43.0 

244° 22.6 

-13°43.3 

190°47.7 

-23° 18.0 

171°02.6 

-22°07.5 

Scheat 

13°49.1 

28°11.5 

3 

115°40.3 

197° 20.3 

-24°42.9 

259° 23.5 

-13°43.8 

205°49.5 

-23° 18.0 

186°04.8 

-22°07.5 

Markab 

13°33.9 

15°18.8 

4 

130°42.7 

212°19.4 

-24°42.7 

274° 24.3 

-13°44.4 

220°51.4 

-23° 18.0 

201°07.0 

-22°07.5 

2019/II/ 

SHA 

Mer.pass 

5 

145°45.2 

227° 18.4 

-24°42.6 

289°25.2 

-13°44.9 

235°53.3 

-23° 18.0 

216°09.2 

-22°07.4 


84°33.9 

13:48 

6 

160°47.7 

242° 17.5 

-24°42.5 

304° 26.0 

-13°45.4 

250°55.1 

-23° 18.0 

231°11.4 

-22°07.4 

Mars 

145°050 

09:45 

7 

175°50.1 

257° 16.5 

-24°42.4 

319°26.9 

-13°46.0 

265°57.0 

-23° 18.0 

246° 13.6 

-22°07.4 

J u piter 

UJ.V 

90°40.1 

13:21 

8 

190°52.6 

272° 15.6 

-24°42.3 

334° 27.7 

-13°46.5 

280°58.8 

-23° 18.0 

261°15.8 

-22°07.3 

Saturn 

70°38.2 

14:41 

9 

205°55.1 

287° 14.7 

-24°42.2 

349° 28.6 

-13°47.1 

296° 00.7 

-23° 18.0 

276° 18.0 

-22°07.3 




10 

220° 57.5 

302° 13.7 

-24°42.1 

4°29.5 

-13°47.6 

311°02.6 

-23° 18.0 

291°20.2 

-22°07.3 

2019/12/ 

SHA 

Mer.pass 

11 

235°60.0 

317° 12.8 

-24°42.0 

19°30.3 

-13°48.2 

326° 04.4 

-23° 18.0 

306°22.4 

-22°07.2 

Venus 

83°12.1 

13:50 

12 

251°02.4 

332°11.8 

-24°41.8 

34°31.2 

-13°48.7 

341°06.3 

-23° 18.0 

321°24.6 

-22°07.2 

Mars 

144° 26.5 

09:43 

13 

266°04.9 

347° 10.9 

-24°41.7 

49°32.0 

-13°49.3 

356°08.1 

-23° 18.0 

336°26.7 

-22°07.2 

Jupiter 

90°25.6 

13:18 

14 

281°07.4 

2°10.0 

-24°41.6 

64° 32.9 

-13°49.8 

11°10.0 

-23° 18.0 

351°28.9 

-22°07.1 

Saturn 

70°31.8 

14:37 

15 

296°09.8 

17°09.0 

-24°41.5 

79° 33.7 

-13°50.4 

26°11.8 

-23° 18.0 

6°31.1 

-22°07.1 

2019/12/ 

SHA 

Mer.pass 

16 

311° 12.3 

32°08.1 

-24°41.4 

94° 34.6 

-13°50.9 

41° 13.7 

-23° 18.0 

21°33.3 

-22°07.1 

Venus 

81°50.3 

13:51 

17 

326° 14.8 

47°07.1 

-24°41.2 

109°35.4 

-13°51.5 

56°15.6 

-23° 18.0 

36°35.5 

-22°07.1 

Mars 

143°48.0 

09:42 

18 

341° 17.2 

62°06.2 

-24°41.1 

124° 36.3 

-13°52.0 

71° 17.4 

-23° 18.0 

51°37.7 

-22°07.0 

Jupiter 

90°11.1 

13:15 

19 

356° 19.7 

77°05.3 

-24°41.0 

139°37.2 

-13°52.6 

86°19.3 

-23° 18.0 

66°39.9 

-22°07.0 

Saturn 

70°25.4 

14:34 

20 

11°22.2 

92°04.3 

-24°40.8 

154°38.0 

-13°53.1 

101°21.1 

-23° 18.0 

81°42.1 

-22°07.0 

1 Horizontal naralax 


21 

26° 24.6 

107°03.4 

-24°40.7 

169°38.9 

-13°53.7 

116°23.0 

-23° 18.0 

96°44.3 

-22°06.9 


r 

Venus; 

0.1 

22 

41°27.1 

122°02.4 

-24°40.6 

184° 39.7 

-13°54.2 

131°24.9 

-23° 18.0 

111°46.5 

-22°06.9 


Mars: 

0.1 

23 

56°29.5 

137°01.5 

-24°40.4 

199°40.6 

-13°54.7 

146°26.7 

-23° 18.0 

126°48.7 

-22°06.9 




Mer.pass.:19:14 | 

v-0.9 dO.l 

m-3.8 

v0.9 d-0.5 ml.7 | 

< 

b 

CL 

O 

o 

m-1.7 

v2.2 dO.O m0.6 





224 



2019 November 30 to Dec. 02 


h Sun Moon 


Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

182 u 54.7 

-21 u 33.2 

137 u 30.4 

8.6 

-23 u 00.2 

1.7 

56.4 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

197°54.5 

-21°33.6 

151°58.0 

8.6 

-22°58.4 

1.9 

56.4 

72 

07:50 

09:49 



13:48 

15:47 

2 

212°54.2 

-21°34.0 

166°25.7 

8.7 

-22°56.5 

2.0 

56.3 

70 

07:34 

09:10 



14:27 

16:03 

3 

227°54.0 

-21°34.4 

180°53.4 

8.8 

-22°54.4 

2.1 

56.3 

68 

07:21 

08:43 

10:34 

13:03 

14:54 

16:16 

4 

242°53.8 

-21°34.8 

195°21.2 

8.8 

-22°52.3 

2.2 

56.3 

66 

07:10 

08:22 

09:46 

13:52 

15:15 

16:27 

5 

257°53.6 

-21°35.2 

209°49.1 

8.9 

-22°50.0 

2.4 

56.2 

64 

07:01 

08:06 

09:15 

14:22 

15:32 

16:37 

6 

272°53.3 

-21°35.6 

224° 17.0 

8.9 

-22°47.6 

2.5 

56.2 

62 

06:52 

07:52 

08:52 

14:45 

15:45 

16:45 

7 

287°53.1 

-21°36.1 

238°45.0 

9.0 

-22°45.0 

2.6 

56.2 

60 

06:45 

07:40 

08:34 

15:03 

15:57 

16:52 

8 

302°52.9 

-21°36.5 

253° 13.0 

9.1 

-22°42.4 

2.7 

56.1 

58 

06:39 

07:30 

08:19 

15:18 

16:08 

16:59 

9 

317°52.7 

-21°36.9 

267°41.1 

9.1 

-22°39.6 

2.8 

56.1 

56 

06:33 

07:21 

08:06 

15:31 

16:17 

17:04 

10 

332°52.4 

-21°37.3 

282°09.2 

9.2 

-22°36.7 

3.0 

56.1 

54 

06:28 

07:13 

07:55 

15:42 

16:25 

17:10 

11 

347°52.2 

-21°37.7 

296°37.4 

9.2 

-22°33.7 

3.1 

56.1 

52 

06:23 

07:05 

07:45 

15:52 

16:32 

17:15 

12 

2°52.0 

-21°38.1 

311°05.7 

9.3 

-22°30.6 

3.2 

56.0 

50 

06:18 

06:59 

07:36 

16:01 

16:39 

17:19 

13 

17°51.8 

-21°38.5 

325°34.1 

9.4 

-22°27.3 

3.3 

56.0 

45 

06:08 

06:44 

07:17 

16:20 

16:53 

17:30 

14 

32°51.5 

-21°38.9 

340°02.5 

9.4 

-22°24.0 

3.4 

56.0 

40 

05:59 

06:32 

07:02 

16:35 

17:05 

17:39 

15 

47°51.3 

-21°39.3 

354°31.0 

9.5 

-22°20.5 

3.5 

55.9 

35 

05:50 

06:21 

06:49 

16:48 

17:16 

17:47 

16 

62°51.1 

-21°39.7 

8°59.5 

9.6 

-22° 16.9 

3.6 

55.9 

30 

05:42 

06:12 

06:38 

16:60 

17:26 

17:55 

17 

77°50.8 

-21°40.1 

23°28.1 

9.6 

-22° 13.2 

3.8 

55.9 

20 

05:27 

05:55 

06:18 

17:19 

17:43 

18:10 

18 

92°50.6 

-21°40.5 

37°56.8 

9.7 

-22°09.4 

3.9 

55.9 

10 

05:13 

05:39 

06:01 

17:36 

17:59 

18:25 

19 

107°50.4 

-21°40.9 

52°25.5 

9.8 

-22°05.5 

4.0 

55.8 

0 

04:57 

05:23 

05:45 

17:53 

18:15 

18:41 

20 

122°50.2 

-21°41.3 

66°54.4 

9.9 

-22°01.4 

4.1 

55.8 

-10 

04:40 

05:06 

05:29 

18:09 

18:32 

18:58 

21 

137°49.9 

-21°41.7 

81°23.2 

9.9 

-21°57.3 

4.2 

55.8 

-20 

04:19 

04:47 

05:12 

18:26 

18:51 

19:19 

22 

152°49.7 

-21°42.1 

95°52.2 

10.0 

-21°53.0 

4.3 

55.7 

-30 

03:52 

04:24 

04:51 

18:47 

19:14 

19:46 

23 

167°49.5 

-21°42.5 

110°21.2 

10.1 

-21°48.7 

4.4 

55.7 

-35 

03:35 

04:10 

04:39 

18:59 

19:28 

20:04 


SD. —16.2 

Q- 

II 

O 

4^ 

S.D. —15.4 

-40 

03:14 

03:54 

04:26 

19:13 

19:45 

20:25 


-45 

02:46 

03:33 

04:09 

19:29 

20:05 

20:53 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:07 

03:07 

03:49 

19:50 

20:32 

21:32 










ni -ar 

no.n 

n9-9Q 

1 Q- RQ 

90-AR 

91 -RA 

0 

182°49.2 

-21°42.9 

124°50.3 

10.1 

-21°44.2 

4.5 

55.7 

-0^ 


UZ. jj 

u-j.oy 

±y .oy 



1 

197°49.0 

-21°43.3 

139°19.5 

10.2 

-21°39.6 

4.6 

55.7 

-54 

01:16 

02:38 

03:28 

20:10 

21:01 

22:25 

2 

212°48.8 

-21°43.7 

153°48.7 

10.3 

-21°35.0 

4.7 

55.6 

-56 

00:20 

02:19 

03:16 

20:23 

21:20 

23:28 

3 

227°48.6 

-21°44.1 

168°18.0 

10.3 

-21°30.2 

4.8 

55.6 

-58 


01:56 

03:01 

20:38 

21:44 


4 

242°48.3 

-21°44.5 

182°47.4 

10.4 

-21°25.3 

4.9 

55.6 

-60 


01:24 

02:44 

20:55 

22:17 


5 

257°48.1 

-21°44.9 

197°16.8 

10.5 

-21°20.3 

5.0 

55.6 








6 

272°47.9 

-21°45.3 

211°46.4 

10.6 

-21°15.2 

5.1 

55.5 



Moonrise 



Moonset 


7 

287°47.6 

-21°45.7 

226° 16.0 

10.6 

-21°10.0 

5.2 

55.5 

Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

8 

302°47.4 

-21°46.1 

240°45.6 

10.7 

-21°04.7 

5.3 

55.5 

72 

— 


16:06 

— 

— 

18:11 

9 

317°47.2 

-21°46.5 

255° 15.4 

10.8 

-20°59.3 

5.4 

55.4 

70 

— 


15:02 

— 

— 

19:14 

10 

332°46.9 

-21°46.9 

269°45.2 

10.8 

-20°53.9 

5.5 

55.4 

68 

— 

14:43 

14:26 

— 

17:54 

19:49 

11 

347°46.7 

-21°47.3 

284°15.1 

10.9 

-20°48.3 

5.6 

55.4 

66 

13:54 

13:60 

14:00 

16:57 

18:36 

20:14 

12 

2°46.5 

-21°47.7 

298°45.0 

11.0 

-20°42.6 

5.7 

55.4 

64 

13:12 

13:31 

13:40 

17:39 

19:05 

20:33 

13 

17°46.2 

-21°48.0 

313°15.0 

11.1 

-20°36.8 

5.8 

55.3 

62 

12:43 

13:09 

13:24 

18:07 

19:26 

20:49 

14 

32°46.0 

-21°48.4 

327°45.1 

11.1 

-20°30.9 

5.9 

55.3 

60 

12:21 

12:51 

13:10 

18:29 

19:44 

21:02 

15 

47°45.8 

-21°48.8 

342° 15.3 

11.2 

-20°25.0 

6.0 

55.3 

58 

12:03 

12:36 

12:59 

18:46 

19:58 

21:13 

16 

62°45.5 

-21°49.2 

356°45.6 

11.3 

-20° 18.9 

6.1 

55.3 

56 

11:48 

12:23 

12:48 

19:01 

20:11 

21:23 

17 

77°45.3 

-21°49.6 

11°15.9 

11.4 

-20° 12.7 

6.2 

55.2 

54 

11:35 

12:12 

12:39 

19:14 

20:21 

21:31 

18 

92°45.1 

-21°50.0 

25°46.3 

11.4 

-20°06.5 

6.3 

55.2 

52 

11:24 

12:02 

12:31 

19:25 

20:31 

21:39 

19 

107°44.8 

-21°50.4 

40°16.7 

11.5 

-20°00.2 

6.4 

55.2 

50 

11:13 

11:53 

12:24 

19:35 

20:40 

21:46 

20 

122°44.6 

-21°50.7 

54°47.3 

11.6 

-19°53.7 

6.5 

55.2 

45 

10:52 

11:34 

12:08 

19:56 

20:58 

22:00 

21 

137°44.4 

-21°51.1 

69° 17.9 

11.6 

-19°47.2 

6.6 

55.2 

40 

10:35 

11:18 

11:55 

20:13 

21:12 

22:12 

22 

152°44.1 

-21°51.5 

83°48.6 

11.7 

-19°40.6 

6.6 

55.1 

35 

10:20 

11:05 

11:44 

20:27 

21:25 

22:22 

23 

167°43.9 

-21°51.9 

98°19.3 

11.8 

-19°33.9 

6.7 

55.1 

30 

10:08 

10:54 

11:35 

20:39 

21:36 

22:31 


SD. —16.2 

CL 

II 

O 

4^ 

S.D. —15.2 

20 

09:46 

10:34 

11:18 

21:00 

21:54 

22:46 


10 

09:28 

10:17 

11:03 

21:18 

22:10 

22:60 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

09:10 

10:01 

10:50 

21:35 

22:25 

23:12 









-10 

08:53 

09:46 

10:36 

21:52 

22:40 

23:24 

0 

1 

182 u 43.7 

197°43.4 

-21°52.3 

-21°52.7 

112°50.1 

127°21.0 

11.9 

11.9 

-19 u 27.2 

-19°20.3 

6.8 

6.9 

55.1 

55.1 

-20 

08:34 

09:28 

10:21 

22:10 

22:56 

23:37 

2 

212°43.2 

-21°53.0 

141°52.0 

12.0 

-19°13.4 

7.0 

55.0 

-30 

08:12 

09:09 

10:05 

22:31 

23:14 

23:52 

3 

227°42.9 

-21°53.4 

156°23.1 

12.1 

-19°06.3 

7.1 

55.0 

-35 

07:60 

08:57 

09:55 

22:43 

23:24 

-: - 









-40 

07:45 

08:44 

09:44 

22:56 

23:36 


4 

242°42.7 

-21°53.8 

170°54.2 

12.1 

-18°59.2 

7.2 

55.0 

-45 

07:28 

08:28 

09:30 

23:13 

23:51 


5 

257°42.5 

-21°54.2 

185°25.4 

12.2 

-18°52.0 

7.2 

55.0 

-50 

07:06 

08:09 

09:14 

23:33 


00:08 

6 

272°42.2 

-21°54.5 

199°56.6 

12.3 

-18°44.8 

7.3 

55.0 








7 

287°42.0 

-21°54.9 

214°27.9 

12.4 

-18°37.4 

7.4 

54.9 

-52 

06:56 

07:60 

09:06 

23:42 

— : — 

00:16 

8 

302°41.8 

-21°55.3 

228°59.3 

12.4 

-18°30.0 

7.5 

54.9 

-54 

re 

06:44 

07:49 

08:58 

23:53 

nnnR 

00:25 

nn-9R 

9 

317°41.5 

-21°55.7 

243° 30.8 

12.5 

-18°22.5 

7.5 

54.9 

-DO 

-58 

UD. 01 

06:16 

U / .oi 

07:24 

U0.40 

08:37 


uu.uo 

00:19 

UU . jj 

00:46 

10 

332°41.3 

-21°56.0 

258°02.3 

12.6 

-18°14.9 

7.6 

54.9 








11 

347°41.0 

-21°56.4 

272°33.9 

12.6 

-18°07.2 

7.7 

54.9 

-60 

05:57 

07:08 

08:25 


00:35 

00:59 

12 

2°40.8 

-21°56.8 

287°05.6 

12.7 

-17°59.5 

7.8 

54.8 








13 

17°40.6 

-21°57.2 

301°37.3 

12.8 

-17°51.7 

7.9 

54.8 



Sun 



Moon 


14 

32°40.3 

-21°57.5 

316°09.2 

12.8 

-17°43.8 

7.9 

54.8 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

47°40.1 

-21°57.9 

330°41.0 

12.9 

-17°35.8 

8.0 

54.8 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

62°39.8 

-21°58.3 

345° 13.0 

13.0 

-17°27.8 

8.1 

54.8 

30 

11:39 

11:28 

11:48 

15:22 

02:56 

4(16%) 

17 

77°39.6 

-21°58.6 

359°45.0 

13.0 

-17° 19.7 

8.1 

54.7 

1 

11:17 

11:06 

11:48 

16:13 

03:48 

5(25%) 

18 

92°39.4 

-21°59.0 

14° 17.1 

13.1 

-17°11.5 

8.2 

54.7 

2 

10:55 

10:43 

11:49 

17:01 

04:37 

6(33%) 

19 

107°39.1 

-21°59.4 

28°49.2 

13.2 

-17°03.2 

8.3 

54.7 








20 

122°38.9 

-21°59.7 

43°21.4 

13.2 

-16°54.9 

8.3 

54.7 








21 

137°38.6 

-22°00.1 

57°53.7 

13.3 

-16°46.5 

8.4 

54.7 








22 

152°38.4 

-22°00.5 

72°26.0 

13.4 

-16°38.1 

8.5 

54.7 








23 

167°38.2 

-22°00.8 

86°58.4 

13.4 

-16°29.6 

8.6 

54.6 









SD. —16.2 

d=-0.4 

S.D.—15.0 
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Saturn 


Stars 


December 03, 04 ,05 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

71°32.0 

152°00.6 

-24°40.3 

214°41.4 

-13°55.3 

161°28.6 

-23°18.1 

141°50.9 

-22°06.8 

Alpheratz 

357°38.8 

29°12.1 

1 

86°34.5 

166°59.6 

-24°40.2 

229°42.3 

-13°55.8 

176°30.4 

-23°18.1 

156°53.0 

-22°06.8 

Ankaa 

353°11.1 

-42° 12.2 

2 

101°36.9 

181°58.7 

-24°40.0 

244°43.1 

-13°56.4 

191°32.3 

-23°18.1 

171°55.2 

-22°06.8 

Schedar 

349°35.2 

56°38.9 

3 

116°39.4 

196°57.7 

-24° 39.9 

259°44.0 

-13°56.9 

206°34.1 

-23°18.1 

186°57.4 

-22°06.7 

Diphda 

348°51.2 

-17°52.8 

4 

131°41.9 

211°56.8 

-24° 39.8 

274°44.8 

-13°57.5 

221°36.0 

-23°18.1 

201°59.6 

-22°06.7 

Achernar 

335°23.0 

-57°08.5 

5 

146°44.3 

226°55.9 

-24° 39.6 

289°45.7 

-13°58.0 

236°37.9 

-23°18.1 

217°01.8 

-22°06.7 

Hamal 

327°55.5 

23°33.4 

6 

161°46.8 

241°54.9 

-24°39.5 

304°46.5 

-13°58.6 

251°39.7 

-23°18.1 

232°04.0 

-22°06.7 

Polaris 

315°25.0 

89°20.9 

7 

176°49.3 

256°54.0 

-24° 39.3 

319°47.4 

-13°59.1 

266°41.6 

-23°18.1 

247°06.2 

-22°06.6 

Akamar 

315°14.6 

-40° 13.7 

8 

191°51.7 

271°53.0 

-24° 39.2 

334°48.2 

-13°59.6 

281°43.4 

-23°18.1 

262°08.4 

-22°06.6 

Menkar 

314°10.1 

4°10.0 

9 

206°54.2 

286°52.1 

-24°39.1 

349°49.1 

-14°00.2 

296°45.3 

-23°18.1 

277° 10.6 

-22°06.6 

Mirfak 

308°33.5 

49°55.9 

10 

221°56.7 

301°51.2 

-24° 38.9 

4°49.9 

-14°00.7 

311°47.1 

-23°18.1 

292°12.8 

-22°06.5 

Aldebaran 

290°44.0 

16°32.9 

11 

236°59.1 

316°50.2 

-24° 38.8 

19°50.8 

-14°01.3 

326°49.0 

-23°18.1 

307° 15.0 

-22°06.5 

Rigel 

281°07.5 

-8° 10.8 

12 

252°01.6 

331°49.3 

-24° 38.6 

34°51.7 

-14°01.8 

341°50.9 

-23°18.1 

322°17.1 

-22°06.5 

Capella 

280°27.4 

46°01.0 

13 

267° 04.0 

346° 48.4 

-24° 38.5 

49°52.5 

-14°02.4 

356°52.7 

-23°18.1 

337° 19.3 

-22°06.4 

Bellatrix 

278°26.9 

6°22.0 

14 

282°06.5 

1°47.4 

-24° 38.3 

64°53.4 

-14°02.9 

11°54.6 

-23°18.1 

352°21.5 

-22°06.4 

Elnath 

278°06.7 

28°37.3 

15 

297° 09.0 

16°46.5 

-24° 38.2 

79°54.2 

-14°03.4 

26°56.4 

-23°18.1 

7°23.7 

-22°06.4 

Alnilam 

275°41.6 

-1° 11.4 

16 

312° 11.4 

31°45.5 

-24°38.0 

94°55.1 

-14°04.0 

41°58.3 

-23°18.1 

22°25.9 

-22°06.3 

Betelgeuse 

270°56.2 

7°24.5 

17 

327° 13.9 

46° 44.6 

-24° 37.8 

109°55.9 

-14°04.5 

57°00.1 

-23°18.1 

37°28.1 

-22°06.3 

Canopus 

263°53.7 

-52°42.3 

18 

342° 16.4 

61°43.7 

-24°37.7 

124°56.8 

-14°05.1 

72°02.0 

-23°18.1 

52°30.3 

-22°06.3 

Sirius 

258°29.4 

-16°44.4 

19 

357° 18.8 

76°42.7 

-24° 37.5 

139°57.6 

-14°05.6 

87°03.9 

-23°18.1 

67°32.5 

-22°06.3 

Adara 

255°08.7 

-28°59.9 

20 

12°21.3 

91°41.8 

-24° 37.4 

154°58.5 

-14°06.2 

102°05.7 

-23°18.1 

82°34.7 

-22°06.2 

Procyon 

244° 54.8 

5°10.5 

21 

27° 23.8 

106°40.9 

-24° 37.2 

169°59.3 

-14°06.7 

117°07.6 

-23°18.1 

97°36.9 

-22°06.2 

Pollux 

243°22.0 

27°58.6 

22 

42°26.2 

121°39.9 

-24° 37.0 

185°00.2 

-14°07.2 

132°09.4 

-23°18.1 

112°39.0 

-22°06.2 

Avior 

234° 15.9 

-59° 34.1 

23 

57° 28.7 

136°39.0 

-24° 36.9 

200°01.0 

-14°07.8 

147°11.3 

-23°18.1 

127°41.2 

-22°06.1 

Suhail 

222°49.0 

-43°30.5 

Mer.pass.:19:10 | 

v-0.9 dO.l 

m-3.8 

v0.9 d-0.5 ml.7 | 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.4 

-69°47.6 


Alphard 

217°51.6 

-8°44.6 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.7 

11°52.2 











IT 11 Klio 


fi1°904 

0 

72 u 31.2 

151 u 38.1 

-24 u 36.7 

215°01.9 

-14 u 08.3 

162 u 13.1 

-23 u 18.1 

142 u 43.4 

-22 u 06.1 

uuDne 

±yo ‘to.o 

ionOon o 

Ol OO.^f 
I/O 0"7 ~t 

1 

87° 33.6 

166°37.1 

-24° 36.5 

230°02.7 

-14°08.9 

177° 15.0 

-23°18.1 

157°45.6 

-22°06.1 

Denebola 

182 29.2 

14 1(.( 

2 

102°36.1 

181°36.2 

-24° 36.4 

245°03.6 

-14°09.4 

192° 16.8 

-23°18.1 

172°47.8 

-22°06.0 

Gienah 

175°47.9 

1 700 0/1 ~7 

-17°38.9 

3 

117° 38.5 

196°35.2 

-24°36.2 

260°04.4 

-14°09.9 

207° 18.7 

-23°18.1 

187°50.0 

-22°06.0 

Acrux 

1(5 U4 .( 

-63° 12.1 

4 

132°41.0 

211°34.3 

-24° 36.0 

275°05.3 

-14°10.5 

222°20.6 

-23°18.1 

202°52.2 

-22°06.0 

Gacrux 

171°56.3 

-57° 13.1 

5 

147°43.5 

226°33.4 

-24°35.9 

290°06.1 

-14° 11.0 

237° 22.4 

-23°18.2 

217°54.4 

-22°05.9 

Alioth 

166° 17.1 

55°51.0 

6 

162°45.9 

241°32.4 

-24°35.7 

305°07.0 

-14°11.6 

252°24.3 

-23° 18.2 

232°56.6 

-22°05.9 

Spica 

158°26.8 

-11°15.7 

/inOn o 

7 

177°48.4 

256°31.5 

-24°35.5 

320°07.8 

-14°12.1 

267° 26.1 

-23°18.2 

247°58.8 

-22°05.9 

Alcaid 

152°55.7 

49 12.o 

8 

192°50.9 

271°30.6 

-24°35.3 

335°08.7 

-14°12.6 

282°28.0 

-23°18.2 

263°00.9 

-22°05.8 

Hadar 

148°42.1 

i a o O no “7 

-60°27.8 

9 

207° 53.3 

286°29.6 

-24°35.2 

350°09.5 

-14°13.2 

297°29.8 

-23° 18.2 

278°03.1 

-22°05.8 

Menkent 

148 02.7 

-36°27.7 

10 

222°55.8 

301°28.7 

-24°35.0 

5° 10.3 

-14°13.7 

312°31.7 

-23°18.2 

293°05.3 

-22°05.8 

Arcturus 

145°51.8 

19°05.1 

11 

237° 58.3 

316°27.8 

-24° 34.8 

20°11.2 

-14° 14.3 

327°33.5 

-23° 18.2 

308°07.5 

-22°05.8 

Rigil Kent. 

139°46.3 

-60°54.7 

12 

253°00.7 

331°26.8 

-24° 34.6 

35°12.0 

-14° 14.8 

342°35.4 

-23° 18.2 

323°09.7 

-22°05.7 

Zubenelg. 

137°00.8 

-16°07.2 

13 

268°03.2 

346°25.9 

-24° 34.5 

50° 12.9 

-14°15.3 

357°37.3 

-23° 18.2 

338°11.9 

-22°05.7 

Kochab 

137°21.1 

i ocO o“7 n 

74° 04.4 

n^Oon a 

14 

283°05.6 

1°25.0 

-24° 34.3 

65° 13.7 

-14°15.9 

12°39.1 

-23°18.2 

353°14.1 

-22°05.7 

Alphecca 

126 07.6 

i i no ni o 

26 39.0 

ncOnoo 

15 

298° 08.1 

16°24.0 

-24° 34.1 

80° 14.6 

-14° 16.4 

27°41.0 

-23°18.2 

8°16.3 

-22°05.6 

Antares 

112 21.2 

-26 28.3 

16 

313°10.6 

31°23.1 

-24° 33.9 

95° 15.4 

-14° 17.0 

42°42.8 

-23° 18.2 

23°18.4 

-22°05.6 

Atria 

107°19.6 

i nno o“7 o 

-69°03.6 

irO// O 

17 

328° 13.0 

46°22.2 

-24° 33.7 

110°16.3 

-14° 17.5 

57°44.7 

-23° 18.2 

38°20.6 

-22°05.6 

Sa bi k 

102 Ur.8 

-15 44.o 

07 O A£ 

18 

343° 15.5 

61°21.2 

-24° 33.5 

125°17.1 

-14°18.0 

72°46.5 

-23°18.2 

53°22.8 

-22°05.5 

Shaula 

96° 16.3 

r\ /- O r\r\ —j 

-37 06.9 

1 O OOO A 

19 

358° 18.0 

76°20.3 

-24° 33.3 

140° 18.0 

-14°18.6 

87°48.4 

-23° 18.2 

68°25.0 

-22°05.5 

Rasalhague 

96 02.7 

nnO a a c. 

12 32.9 

20 

13°20.4 

91°19.4 

-24°33.1 

155°18.8 

-14°19.1 

102°50.2 

-23°18.2 

83°27.2 

-22°05.5 

Eta min 

9U 44.0 

51°29.4 

21 

28°22.9 

106° 18.5 

-24° 33.0 

170° 19.7 

-14°19.7 

117°52.1 

-23°18.2 

98°29.4 

-22°05.4 

Kaus Aust. 

83°38.3 

onOoc a 

-34°22.4 

ooo A O O 

22 

43°25.4 

121° 17.5 

-24°32.8 

185°20.5 

-14°20.2 

132°53.9 

-23° 18.2 

113°31.6 

-22°05.4 

Vega 

80 36.4 

38 48.3 

23 

58°27.8 

136° 16.6 

-24° 32.6 

200°21.4 

-14°20.7 

147°55.8 

-23°18.2 

128°33.8 

-22°05.4 

Nunki 

Altair 

75°53.2 

62°04.2 

-26° 16.2 
8°55.3 

Mer.pass.:19:06 | 

v-0.9 dO.2 

m-3.8 

v0.8 d-0.5 ml.7 | 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.6 

-56°40.4 





















Deneb 

49°28.8 

45°21.3 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.0 

0 

73 u 30.3 

151° 15.7 

-24° 32.4 

215°22.2 

-14 u 21.3 

162 u 57.7 

-23 u 18.2 

143 u 35.9 

-22 u 05.3 

Alnair 

27°38.3 

-46°52.1 

1 

88°32.8 

166°14.7 

-24° 32.2 

230°23.0 

-14°21.8 

177°59.5 

-23° 18.2 

158°38.1 

-22°05.3 

Fomalhaut 

15°19.2 

-29°31.2 

2 

103°35.2 

181°13.8 

-24°32.0 

245°23.9 

-14°22.3 

193°01.4 

-23°18.2 

173°40.3 

-22°05.3 

Scheat 

13°49.1 

28°11.5 

3 

118°37.7 

196°12.9 

-24°31.8 

260°24.7 

-14°22.9 

208°03.2 

-23° 18.2 

188°42.5 

-22°05.2 

Markab 

13°33.9 

15°18.8 

4 

133°40.1 

211°11.9 

-24°31.6 

275°25.6 

-14°23.4 

223°05.1 

-23°18.2 

203°44.7 

-22°05.2 

2019/12/ 

SHA 

Mer.pass 

5 

148°42.6 

226°11.0 

-24°31.4 

290° 26.4 

-14°23.9 

238°06.9 

-23°18.2 

218°46.9 

-22°05.2 


80°28.5 

13:53 

6 

163°45.1 

241°10.1 

-24°31.2 

305°27.3 

-14°24.5 

253°08.8 

-23° 18.2 

233°49.1 

-22°05.1 

Mars 

143°09.4 

09:41 

7 

178°47.5 

256°09.1 

-24°31.0 

320°28.1 

-14°25.0 

268° 10.6 

-23° 18.2 

248°51.3 

-22°05.1 

J u piter 

89°56.6 

13:12 

8 

193°50.0 

271°08.2 

-24° 30.8 

335°29.0 

-14°25.6 

283° 12.5 

-23°18.2 

263°53.4 

-22°05.1 

Saturn 

70°18.8 

14:30 

9 

208°52.5 

286°07.3 

-24° 30.5 

350°29.8 

-14°26.1 

298° 14.3 

-23° 18.2 

278°55.6 

-22°05.1 




10 

223°54.9 

301°06.4 

-24°30.3 

5°30.7 

-14°26.6 

313° 16.2 

-23° 18.2 

293°57.8 

-22°05.0 

2019/12/ 

SHA 

Mer.pass 

11 

238°57.4 

316°05.4 

-24°30.1 

20°31.5 

-14°27.2 

328° 18.1 

-23° 18.2 

309°00.0 

-22°05.0 

Venus 

79°06.9 

13:54 

12 

253°59.9 

331°04.5 

-24° 29.9 

35°32.3 

-14°27.7 

343° 19.9 

-23°18.2 

324°02.2 

-22°05.0 

Mars 

142° 30.7 

09:39 

13 

269°02.3 

346°03.6 

-24°29.7 

50°33.2 

-14°28.2 

358°21.8 

-23° 18.2 

339°04.4 

-22°04.9 

Jupiter 

89°42.0 

13:09 

14 

284° 04.8 

1°02.7 

-24° 29.5 

65°34.0 

-14°28.8 

13°23.6 

-23° 18.2 

354°06.6 

-22°04.9 

Saturn 

70°12.3 

14:27 

15 

299°07.3 

16°01.7 

-24°29.3 

80°34.9 

-14°29.3 

28°25.5 

-23°18.2 

9°08.8 

-22°04.9 

2019/12/ 

SHA 

Mer.pass 

16 

314°09.7 

31°00.8 

-24°29.1 

95°35.7 

-14°29.8 

43° 27.3 

-23° 18.2 

24°10.9 

-22°04.8 

Venus 

77°45.4 

13:56 

17 

329° 12.2 

45°59.9 

-24° 28.8 

110°36.6 

-14°30.4 

58°29.2 

-23°18.2 

39°13.1 

-22°04.8 

Mars 

141°51.9 

09:38 

18 

344° 14.6 

60°58.9 

-24° 28.6 

125°37.4 

-14°30.9 

73°31.0 

-23°18.2 

54°15.3 

-22°04.8 

Jupiter 

89° 27.4 

13:07 

19 

359° 17.1 

75°58.0 

-24° 28.4 

140°38.2 

-14°31.4 

88°32.9 

-23° 18.2 

69°17.5 

-22°04.7 

Saturn 

70°05.7 

14:24 

20 

14° 19.6 

90°57.1 

-24°28.2 

155°39.1 

-14°32.0 

103°34.7 

-23° 18.2 

84°19.7 

-22°04.7 

1 Horizontal naralax 


21 

29°22.0 

105°56.2 

-24° 28.0 

170°39.9 

-14°32.5 

118°36.6 

-23°18.2 

99°21.9 

-22°04.7 


r 

Venus; 

0.1 

22 

44° 24.5 

120°55.2 

-24° 27.7 

185°40.8 

-14°33.0 

133°38.4 

-23°18.2 

114°24.1 

-22°04.6 


Mars: 

0.1 

23 

59°27.0 

135°54.3 

-24° 27.5 

200°41.6 

-14°33.6 

148°40.3 

-23° 18.2 

129°26.2 

-22°04.6 




Mer.pass.:19:02 | 

v-0.9 dO.2 

m-3.8 

v0.8 d-0.5 ml.7 | 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 
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2019 December 03 to Dec. 05 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

182 u 37.9 

-22 u 01.2 

101 u 30.9 

13.5 

-16 u 21.0 

8.6 

54.6 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

197° 37.7 

-22°01.6 

116°03.4 

13.6 

-16°12.3 

8.7 

54.6 

72 

07:58 

10:02 


— 

13:37 

15:41 

2 

212°37.4 

-22°01.9 

130°36.0 

13.6 

-16°03.6 

8.7 

54.6 

70 

07:41 

09:20 



14:20 

15:59 

3 

227° 37.2 

-22°02.3 

145°08.6 

13.7 

-15°54.8 

8.8 

54.6 

68 

07:27 

08:51 

10:53 

12:47 

14:49 

16:13 

4 

242°36.9 

-22°02.6 

159°41.4 

13.7 

-15°46.0 

8.9 

54.6 

66 

07:16 

08:29 

09:56 

13:44 

15:11 

16:24 

5 

257°36.7 

-22°03.0 

174° 14.1 

13.8 

-15°37.1 

8.9 

54.6 

64 

07:06 

08:12 

09:23 

14:17 

15:28 

16:34 

6 

272°36.5 

-22°03.4 

188°47.0 

13.9 

-15°28.1 

9.0 

54.5 

62 

06:57 

07:57 

08:59 

14:41 

15:42 

16:42 

7 

287°36.2 

-22°03.7 

203° 19.8 

13.9 

-15° 19.1 

9.1 

54.5 

60 

06:50 

07:45 

08:40 

14:60 

15:55 

16:50 

8 

302°36.0 

-22°04.1 

217°52.8 

14.0 

-15°10.0 

9.1 

54.5 

58 

06:43 

07:34 

08:24 

15:15 

16:05 

16:57 

9 

317°35.7 

-22°04.4 

232°25.8 

14.0 

-15°00.9 

9.2 

54.5 

56 

06:37 

07:25 

08:11 

15:29 

16:15 

17:03 

10 

332°35.5 

-22°04.8 

246°58.9 

14.1 

-14°51.7 

9.2 

54.5 

54 

06:31 

07:17 

07:59 

15:40 

16:23 

17:08 

11 

347° 35.2 

-22°05.1 

261°32.0 

14.1 

-14°42.4 

9.3 

54.5 

52 

06:26 

07:09 

07:49 

15:51 

16:31 

17:14 

12 

2°35.0 

-22°05.5 

276°05.2 

14.2 

-14°33.1 

9.3 

54.5 

50 

06:21 

07:02 

07:40 

15:60 

16:37 

17:18 

13 

17°34.7 

-22°05.9 

290°38.4 

14.3 

-14°23.7 

9.4 

54.4 

45 

06:11 

06:48 

07:21 

16:19 

16:52 

17:29 

14 

32°34.5 

-22°06.2 

305° 11.7 

14.3 

-14° 14.3 

9.5 

54.4 

40 

06:01 

06:35 

07:05 

16:35 

17:05 

17:39 

15 

47° 34.2 

-22°06.6 

319°45.0 

14.4 

-14° 04.8 

9.5 

54.4 

35 

05:53 

06:24 

06:52 

16:48 

17:16 

17:47 

16 

62° 34.0 

-22°06.9 

334° 18.4 

14.4 

-13°55.3 

9.6 

54.4 

30 

05:45 

06:14 

06:40 

16:60 

17:26 

17:55 

17 

77° 33.8 

-22°07.3 

348°51.9 

14.5 

-13°45.7 

9.6 

54.4 

20 

05:29 

05:56 

06:20 

17:20 

17:44 

18:11 

18 

92°33.5 

-22°07.6 

3°25.3 

14.5 

-13°36.1 

9.7 

54.4 

10 

05:14 

05:40 

06:03 

17:37 

17:60 

18:26 

19 

107°33.3 

-22°08.0 

17°58.9 

14.6 

-13° 26.4 

9.7 

54.4 

0 

04:58 

05:24 

05:46 

17:54 

18:16 

18:42 

20 

122°33.0 

-22°08.3 

32°32.5 

14.6 

-13° 16.6 

9.8 

54.4 

-10 

04:40 

05:07 

05:30 

18:10 

18:33 

19:00 

21 

137°32.8 

-22°08.7 

47° 06.1 

14.7 

-13°06.8 

9.8 

54.4 

-20 

04:19 

04:48 

05:12 

18:28 

18:53 

19:22 

22 

152°32.5 

-22°09.0 

61°39.8 

14.7 

-12°57.0 

9.9 

54.4 

-30 

03:51 

04:24 

04:51 

18:49 

19:16 

19:49 

23 

167°32.3 

-22°09.4 

76° 13.6 

14.8 

-12°47.1 

9.9 

54.3 

-35 

03:34 

04:10 

04:39 

19:01 

19:31 

20:07 


SD.—16.2 

Q_ 

II 

O 

4^* 

S.D. = 14.9 

-40 

03:12 

03:53 

04:25 

19:16 

19:48 

20:28 


-45 

02:44 

03:32 

04:08 

19:33 

20:09 

20:57 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:03 

03:04 

03:47 

19:54 

20:37 

21:38 










ni ac\ 

no-Ri 




oo-m 

0 

182°32.0 

-22°09.7 

90°47.4 

14.8 

-12°37.2 

10.0 

54.3 

-DA 


UZ.Oi 

UO.J / 


ZU.DU 

ZZ.Ul 

1 

197°31.8 

-22° 10.0 

105°21.2 

14.9 

-12°27.2 

10.0 

54.3 

-54 

01:08 

02:35 

03:26 

20:15 

21:07 

22:35 

2 

212°31.5 

-22° 10.4 

119°55.1 

14.9 

-12°17.1 

10.1 

54.3 

-56 


02:15 

03:13 

20:28 

21:26 


3 

227°31.3 

-22° 10.7 

134°29.0 

15.0 

-12°07.1 

10.1 

54.3 

-58 


01:50 

02:58 

20:43 

21:52 


4 

242°31.0 

-22°11.1 

149°03.0 

15.0 

-11°56.9 

10.2 

54.3 

-60 


01:15 

02:40 

21:02 

22:28 


5 

257°30.8 

-22°11.4 

163°37.0 

15.0 

-11°46.8 

10.2 

54.3 








6 

272°30.5 

-22°11.8 

178°11.1 

15.1 

-11°36.5 

10.2 

54.3 



Moonrise 



Moonset 


7 

287° 30.3 

-22°12.1 

192°45.2 

15.1 

-11°26.3 

10.3 

54.3 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

302°30.0 

-22° 12.4 

207° 19.3 

15.2 

-11° 16.0 

10.3 

54.3 

72 

15:05 

14:37 

14:16 

20:45 

22:43 

— 

9 

317°29.8 

-22° 12.8 

221°53.5 

15.2 

-11°05.6 

10.4 

54.3 

70 

14:37 

14:21 

14:08 

21:12 

22:57 

— 

10 

332°29.5 

-22°13.1 

236°27.7 

15.2 

-10°55.2 

10.4 

54.3 

68 

14:16 

14:08 

14:01 

21:32 

23:08 

— 

11 

347° 29.3 

-22° 13.5 

251°02.0 

15.3 

-10°44.8 

10.4 

54.3 

66 

13:59 

13:58 

13:55 

21:47 

23:17 

— 

12 

2°29.0 

-22° 13.8 

265°36.3 

15.3 

-10°34.3 

10.5 

54.3 

64 

13:46 

13:49 

13:51 

21:60 

23:24 

— 

13 

17°28.8 

-22° 14.1 

280° 10.6 

15.4 

-10°23.8 

10.5 

54.2 

62 

13:34 

13:41 

13:46 

22:11 

23:31 


14 

32°28.5 

-22° 14.5 

294°45.0 

15.4 

-10°13.3 

10.6 

54.2 

60 

13:24 

13:34 

13:43 

22:20 

23:37 

— 

15 

47°28.3 

-22° 14.8 

309° 19.4 

15.4 

-10°02.7 

10.6 

54.2 

58 

13:15 

13:29 

13:40 

22:28 

23:41 

— 

16 

62°28.0 

-22°15.1 

323°53.9 

15.5 

-9°52.1 

10.6 

54.2 

56 

13:08 

13:23 

13:37 

22:35 

23:46 

— 

17 

77° 27.8 

-22° 15.5 

338°28.3 

15.5 

-9°41.4 

10.7 

54.2 

54 

13:01 

13:19 

13:34 

22:41 

23:50 

— 

18 

92° 27.5 

-22° 15.8 

353°02.8 

15.5 

-9°30.7 

10.7 

54.2 

52 

12:55 

13:14 

13:32 

22:46 

23:53 


19 

107° 27.3 

-22° 16.1 

7°37.4 

15.6 

-9°20.0 

10.8 

54.2 

50 

12:49 

13:11 

13:30 

22:51 

23:57 


20 

122°27.0 

-22° 16.5 

22°12.0 

15.6 

-9°09.2 

10.8 

54.2 

45 

12:37 

13:02 

13:25 

23:02 


00:04 

21 

137°26.7 

-22° 16.8 

36°46.6 

15.6 

-8°58.4 

10.8 

54.2 

40 

12:27 

12:55 

13:21 

23:11 

— 

00:09 

22 

152°26.5 

-22° 17.1 

51°21.2 

15.6 

-8°47.6 

10.9 

54.2 

35 

12:18 

12:49 

13:17 

23:19 

— 

00:14 

23 

167°26.2 

-22° 17.4 

65°55.9 

15.7 

-8°36.7 

10.9 

54.2 

30 

12:11 

12:44 

13:14 

23:25 

— 

00:19 


SD. —16.2 

d—-0.3 

S.D. —14.8 

20 

11:58 

12:34 

13:09 

23:37 


00:26 


10 

11:46 

12:26 

13:05 

23:47 


00:33 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

11:35 

12:18 

13:00 

23:56 


00:39 









-10 

11:24 

12:11 

12:56 


00:06 

00:45 

0 

182 u 26.0 

-22 u 17.8 

80°30.5 

15.7 

-8°25.8 

10.9 

54.2 

-20 

11:13 

12:02 

12:51 


00:16 

00:51 

1 

197°25.7 

-22°18.1 

95°05.3 

15.7 

-8° 14.9 

11.0 

54.2 








2 

212°25.5 

-22° 18.4 

109°40.0 

15.8 

-8°03.9 

11.0 

54.2 

-30 

10:59 

11:53 

12:46 

- : - 

00:27 

00:58 

3 

227°25.2 

-22° 18.7 

124°14.8 

15.8 

-7°52.9 

11.0 

54.2 

-35 

10:52 

11:48 

12:43 

00:01 

00:33 

01:03 









-40 

10:43 

11:41 

12:39 

00:11 

00:40 

01:07 

4 

242° 25.0 

-22° 19.1 

138°49.5 

15.8 

-7° 41.9 

11.0 

54.2 

-45 

10:32 

11:34 

12:35 

00:22 

00:49 

01:13 

5 

257° 24.7 

-22° 19.4 

153°24.4 

15.8 

-7° 30.8 

11.1 

54.2 

-50 

10:20 

11:25 

12:30 

00:36 

00:59 

01:19 

6 

272° 24.5 

-22° 19.7 

167°59.2 

15.8 

-7° 19.7 

11.1 

54.2 








7 

287° 24.2 

-22°20.0 

182° 34.1 

15.9 

-7° 08.6 

11.1 

54.2 

-52 

10:14 

11:21 

12:28 

00:42 

01:04 

01:22 

8 

302°23.9 

-22°20.4 

197°08.9 

15.9 

-6°57.5 

11.2 

54.2 

-54 

10:07 

11:17 

12:25 

00:49 

01:09 

01:25 









-56 

10:00 

11:12 

12:23 

00:57 

01:14 

01:29 

9 

317°23.7 

-22°20.7 

211°43.8 

15.9 

-6° 46.3 

11.2 

54.2 

-58 

09:52 

11:06 

12:20 

01:06 

01:21 

01:33 

10 

332° 23.4 

-22°21.0 

226°18.7 

15.9 

-6°35.1 

11.2 

54.2 








11 

347° 23.2 

-22°21.3 

240°53.7 

15.9 

-6°23.9 

11.2 

54.2 

-60 

09:43 

10:60 

12:16 

01:16 

01:28 

01:37 

12 

2°22.9 

-22°21.6 

255°28.6 

16.0 

-6° 12.6 

11.3 

54.2 








13 

17°22.7 

-22°22.0 

270°03.6 

16.0 

-6°01.3 

11.3 

54.2 



Sun 



Moon 


14 

32°22.4 

-22°22.3 

284°38.6 

16.0 

-5°50.0 

11.3 

54.2 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

47°22.1 

-22°22.6 

299° 13.6 

16.0 

-5°38.7 

11.3 

54.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

62°21.9 

-22°22.9 

313°48.6 

16.0 

-5°27.3 

11.4 

54.2 

3 

10:32 

10:20 

11:49 

17:45 

05:23 

7(43%) 

17 

77°21.6 

-22°23.2 

328°23.6 

16.0 

-5° 16.0 

11.4 

54.2 

4 

10:08 

09:56 

11:50 

18:28 

06:07 

8(52%) 

18 

92°21.4 

-22°23.5 

342°58.6 

16.0 

-5°04.6 

11.4 

54.2 

5 

09:44 

09:32 

11:50 

19:10 

06:49 

9(61%) 

19 

107°21.1 

-22°23.9 

357°33.7 

16.0 

-4°53.2 

11.4 

54.2 








20 

122°20.8 

-22°24.2 

12°08.7 

16.1 

-4° 41.7 

11.4 

54.3 








21 

137° 20.6 

-22°24.5 

26°43.8 

16.1 

-4°30.3 

11.5 

54.3 








22 

152°20.3 

-22°24.8 

41°18.9 

16.1 

-4° 18.8 

11.5 

54.3 








23 

167°20.1 

-22°25.1 

55°53.9 

16.1 

-4° 07.3 

11.5 

54.3 









SD. —16.2 

d—-0.3 

S.D. = 14.8 
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December 06, 07 ,08 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

74°29.4 

150°53.4 

-24° 27.3 

215°42.5 

-14°34.1 

163°42.2 

-23° 18.2 

144° 28.4 

-22°04.6 

Alpheratz 

357°38.8 

29°12.1 

1 

89°31.9 

165°52.5 

-24° 27.0 

230°43.3 

-14°34.6 

178°44.0 

-23° 18.2 

159°30.6 

-22°04.5 

Ankaa 

353°11.1 

-42° 12.2 

2 

104°34.4 

180°51.5 

-24°26.8 

245°44.1 

-14°35.2 

193°45.9 

-23° 18.2 

174°32.8 

-22°04.5 

Schedar 

349°35.3 

56°38.9 

3 

119°36.8 

195°50.6 

-24°26.6 

260°45.0 

-14°35.7 

208°47.7 

-23° 18.2 

189°35.0 

-22°04.5 

Diphda 

348°51.2 

-17°52.8 

4 

134°39.3 

210°49.7 

-24°26.4 

275°45.8 

-14°36.2 

223°49.6 

-23° 18.2 

204° 37.2 

-22°04.4 

Achernar 

335°23.1 

-57°08.5 

5 

149°41.7 

225°48.8 

-24°26.1 

290°46.7 

-14°36.8 

238°51.4 

-23° 18.2 

219°39.4 

-22°04.4 

Hamal 

327°55.5 

23°33.4 

6 

164° 44.2 

240°47.8 

-24°25.9 

305°47.5 

-14°37.3 

253°53.3 

-23° 18.2 

234°41.5 

-22°04.4 

Polaris 

315°25.6 

89°20.9 

7 

179°46.7 

255°46.9 

-24°25.6 

320°48.3 

-14°37.8 

268°55.1 

-23° 18.2 

249°43.7 

-22°04.3 

Akamar 

315°14.6 

-40° 13.7 

8 

194° 49.1 

270°46.0 

-24° 25.4 

335°49.2 

-14°38.4 

283°57.0 

-23° 18.2 

264°45.9 

-22°04.3 

Menkar 

314°10.1 

4°10.0 

9 

209°51.6 

285°45.1 

-24°25.2 

350°50.0 

-14°38.9 

298°58.8 

-23° 18.2 

279°48.1 

-22°04.3 

Mirfak 

308°33.5 

49°55.9 

10 

224° 54.1 

300°44.2 

-24° 24.9 

5°50.9 

-14°39.4 

314°00.7 

-23° 18.2 

294° 50.3 

-22°04.2 

Aldebaran 

290°44.0 

16°32.9 

11 

239°56.5 

315°43.2 

-24° 24.7 

20°51.7 

-14°40.0 

329°02.5 

-23° 18.2 

309° 52.5 

-22°04.2 

Rigel 

281°07.5 

-8° 10.8 

12 

254°59.0 

330°42.3 

-24° 24.4 

35°52.5 

-14°40.5 

344° 04.4 

-23° 18.2 

324° 54.6 

-22°04.2 

Capella 

280°27.4 

46°01.0 

13 

270°01.5 

345°41.4 

-24° 24.2 

50°53.4 

-14°41.0 

359°06.2 

-23° 18.2 

339° 56.8 

-22°04.2 

Bellatrix 

278°26.9 

6°22.0 

14 

285°03.9 

0°40.5 

-24° 24.0 

65° 54.2 

-14°41.5 

14°08.1 

-23° 18.2 

354° 59.0 

-22°04.1 

Elnath 

278°06.6 

28°37.3 

15 

300°06.4 

15°39.5 

-24°23.7 

80° 55.1 

-14°42.1 

29°09.9 

-23° 18.2 

10°01.2 

-22°04.1 

Alnilam 

275°41.5 

-1° 11.4 

16 

315°08.9 

30°38.6 

-24°23.5 

95°55.9 

-14°42.6 

44° 11.8 

-23° 18.2 

25°03.4 

-22°04.1 

Betelgeuse 

270°56.2 

7°24.5 

17 

330° 11.3 

45°37.7 

-24°23.2 

110°56.7 

-14°43.1 

59° 13.6 

-23° 18.2 

40° 05.6 

-22°04.0 

Canopus 

263°53.7 

-52°42.4 

18 

345°13.8 

60°36.8 

-24° 23.0 

125°57.6 

-14°43.7 

74° 15.5 

-23° 18.2 

55°07.8 

-22°04.0 

Sirius 

258°29.4 

-16°44.4 

19 

0°16.2 

75°35.9 

-24°22.7 

140°58.4 

-14°44.2 

89° 17.3 

-23° 18.2 

70° 09.9 

-22°04.0 

Adara 

255°08.7 

-28°59.9 

20 

15°18.7 

90°34.9 

-24°22.5 

155°59.3 

-14°44.7 

104° 19.2 

-23° 18.2 

85°12.1 

-22°03.9 

Procyon 

244° 54.8 

5°10.5 

21 

30°21.2 

105°34.0 

-24°22.2 

171°00.1 

-14°45.3 

119°21.1 

-23° 18.2 

100° 14.3 

-22°03.9 

Pollux 

243°21.9 

27°58.6 

22 

45°23.6 

120°33.1 

-24°22.0 

186°00.9 

-14°45.8 

134°22.9 

-23° 18.2 

115°16.5 

-22°03.9 

Avior 

234° 15.8 

-59°34.2 

23 

60° 26.1 

135°32.2 

-24°21.7 

201°01.8 

-14°46.3 

149° 24.8 

-23° 18.3 

130° 18.7 

-22°03.8 

Suhail 

222°49.0 

-43°30.5 

Mer.| 

pass.:18:58 

v-0.9 dO.2 

m-3.8 

v0.8 d-0.5 ml.7 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.4 

-69°47.6 


Alphard 

217°51.6 

-8°44.6 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.7 

11°52.2 











n i iKbo 


fi1°904 

0 

75°28.6 

150 u 31.3 

-24 u 21.4 

216 u 02.6 

-14 u 46.8 

164 u 26.6 

-23 u 18.3 

145 u 20.9 

-22 u 03.8 

uuDne 

±yo ‘to.z 

i onOon i 

Ol Oo.^f 
I/O 0"7 ~t 

1 

90°31.0 

165°30.3 

-24°21.2 

231°03.4 

-14°47.4 

179°28.5 

-23° 18.3 

160°23.0 

-22°03.8 

Denebola 

loZ 2y.l 

14 Zl .( 

2 

105°33.5 

180°29.4 

-24°20.9 

246° 04.3 

-14°47.9 

194°30.3 

-23° 18.3 

175°25.2 

-22°03.7 

Gienah 

175°47.8 

1 700 0/1 ~7 

-17°38.9 

3 

120°36.0 

195°28.5 

-24° 20.7 

261°05.1 

-14°48.4 

209°32.2 

-23° 18.3 

190°27.4 

-22°03.7 

Acrux 

1(5 U4 ./ 

-63° 12.1 

4 

135°38.4 

210°27.6 

-24° 20.4 

276°06.0 

-14°48.9 

224° 34.0 

-23° 18.3 

205°29.6 

-22°03.7 

Gacrux 

171°56.2 

-57° 13.1 

5 

150°40.9 

225°26.7 

-24°20.1 

291°06.8 

-14°49.5 

239°35.9 

-23° 18.3 

220°31.8 

-22°03.6 

Alioth 

166° 17.1 

55°51.0 

6 

165°43.3 

240°25.8 

-24° 19.9 

306°07.6 

-14°50.0 

254° 37.7 

-23° 18.3 

235° 34.0 

-22°03.6 

Spica 

158°26.8 

-11°15.7 

/inOn o 

7 

180° 45.8 

255°24.8 

-24° 19.6 

321°08.5 

-14°50.5 

269°39.6 

-23° 18.2 

250°36.1 

-22°03.6 

Alcaid 

152°55.7 

49 12.0 

8 

195°48.3 

270°23.9 

-24° 19.3 

336°09.3 

-14°51.1 

284°41.4 

-23° 18.2 

265°38.3 

-22°03.5 

Hadar 

148°42.1 

i a o O no “7 

-60°27.7 

9 

210°50.7 

285°23.0 

-24° 19.1 

351°10.1 

-14°51.6 

299°43.3 

-23° 18.2 

280°40.5 

-22°03.5 

Menkent 

148 02.7 

-36°27.7 

10 

225°53.2 

300°22.1 

-24° 18.8 

6°11.0 

-14°52.1 

314°45.1 

-23° 18.2 

295°42.7 

-22°03.5 

Arcturus 

145°51.8 

19°05.1 

11 

240°55.7 

315°21.2 

-24° 18.5 

21°11.8 

-14°52.6 

329°47.0 

-23° 18.2 

310°44.9 

-22°03.4 

Rigil Kent. 

139°46.3 

-60°54.7 

12 

255°58.1 

330°20.3 

-24° 18.2 

36° 12.6 

-14°53.2 

344°48.8 

-23° 18.2 

325°47.1 

-22°03.4 

Zubenelg. 

137°00.8 

-16°07.2 

13 

271°00.6 

345° 19.3 

-24° 18.0 

51°13.5 

-14°53.7 

359°50.7 

-23° 18.2 

340°49.2 

-22°03.4 

Kochab 

137°21.1 

1 OCO 0“7 £ 

74° 04.4 

n^Oon a 

14 

286°03.1 

0°18.4 

-24° 17.7 

66° 14.3 

-14°54.2 

14°52.5 

-23° 18.2 

355°51.4 

-22°03.3 

Alphecca 

126 07.6 

i i no m o 

26 39.0 

ncOnoo 

15 

301°05.5 

15°17.5 

-24° 17.4 

81°15.2 

-14°54.7 

29°54.4 

-23° 18.2 

10°53.6 

-22°03.3 

Antares 

112 21.2 

-26 28.3 

16 

316°08.0 

30° 16.6 

-24° 17.1 

96° 16.0 

-14°55.3 

44°56.2 

-23° 18.2 

25°55.8 

-22°03.3 

Atria 

107°19.6 

i nno o“7 o 

-69°03.6 

irO// O 

17 

331°10.5 

45° 15.7 

-24° 16.9 

111°16.8 

-14°55.8 

59°58.1 

-23° 18.2 

40°58.0 

-22°03.2 

Sa bi k 

102 U/.8 

-15 44.o 

070 C\C A 

18 

346° 12.9 

60° 14.8 

-24° 16.6 

126° 17.7 

-14°56.3 

74°59.9 

-23° 18.2 

56°00.1 

-22°03.2 

Shaula 

96° 16.3 

r\ /- O r\r\ —j 

-37 06.9 

1 aOoaa 

19 

1°15.4 

75° 13.9 

-24° 16.3 

141°18.5 

-14°56.8 

90°01.8 

-23° 18.2 

71°02.3 

-22°03.2 

Rasalhague 

96 02.7 

nnO a a c. 

12 32.9 

0 on 0 

20 

16°17.8 

90° 12.9 

-24° 16.0 

156° 19.3 

-14°57.4 

105°03.6 

-23° 18.2 

86° 04.5 

-22°03.1 

Eta min 

yU 44.0 

51 29.3 

21 

31°20.3 

105° 12.0 

-24° 15.7 

171°20.2 

-14°57.9 

120°05.5 

-23° 18.2 

101°06.7 

-22°03.1 

Kaus Aust. 

83°38.3 

onOoc a 

-34°22.4 

ooo A O O 

22 

46°22.8 

120°11.1 

-24° 15.4 

186°21.0 

-14°58.4 

135°07.3 

-23° 18.2 

116°08.9 

-22°03.1 

Vega 

80 36.4 

38 48.3 

23 

61°25.2 

135° 10.2 

-24° 15.2 

201°21.8 

-14°58.9 

150°09.2 

-23° 18.2 

131°11.1 

-22°03.0 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.3 

Mer.| 

pass.:18:54 

v-0.9 dO.3 

m-3.8 

v0.8 d-0.5 ml.7 

vl.9 d-0.0 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.7 

-56°40.4 





















Deneb 

49°28.8 

45°21.3 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.0 

0 

76°27.7 

150“09.3 

-24 u 14.9 

216 u 22.7 

-14°59.5 

165°11.0 

-23 u 18.2 

146 u 13.2 

-22 u 03.0 

Alnair 

27°38.3 

-46°52.1 

1 

91°30.2 

165°08.4 

-24° 14.6 

231°23.5 

-14° 60.0 

180° 12.9 

-23° 18.2 

161°15.4 

-22°03.0 

Fomalhaut 

15°19.2 

-29°31.2 

2 

106°32.6 

180°07.5 

-24° 14.3 

246°24.3 

-15°00.5 

195°14.7 

-23° 18.2 

176° 17.6 

-22°02.9 

Scheat 

13°49.1 

28°11.5 

3 

121°35.1 

195°06.6 

-24° 14.0 

261°25.2 

-15°01.0 

210°16.6 

-23° 18.2 

191°19.8 

-22°02.9 

Markab 

13°33.9 

15°18.8 

4 

136°37.6 

210°05.7 

-24° 13.7 

276°26.0 

-15°01.6 

225° 18.4 

-23° 18.2 

206°22.0 

-22°02.9 

2019/12/ 

SHA 

Mer.pass 

5 

151°40.0 

225°04.7 

-24° 13.4 

291°26.8 

-15°02.1 

240°20.3 

-23° 18.2 

221°24.1 

-22°02.8 


76°24.0 

13:57 

6 

166°42.5 

240°03.8 

-24° 13.1 

306°27.7 

-15°02.6 

255°22.1 

-23° 18.2 

236°26.3 

-22°02.8 

Mars 

141°13 0 

09:37 

7 

181°45.0 

255°02.9 

-24° 12.8 

321°28.5 

-15°03.1 

270°24.0 

-23° 18.2 

251°28.5 

-22°02.8 

J u piter 

89° 12.7 

13:04 

8 

196°47.4 

270°02.0 

-24° 12.5 

336°29.3 

-15°03.7 

285°25.8 

-23° 18.2 

266° 30.7 

-22°02.7 

Saturn 

69°59.0 

14:20 

9 

211°49.9 

285°01.1 

-24° 12.2 

351°30.2 

-15°04.2 

300°27.7 

-23° 18.2 

281°32.9 

-22°02.7 




10 

226°52.3 

300°00.2 

-24° 11.9 

6°31.0 

-15°04.7 

315°29.5 

-23° 18.2 

296°35.1 

-22°02.7 

2019/12/ 

SHA 

Mer.pass 

11 

241°54.8 

314°59.3 

-24° 11.6 

21°31.8 

-15°05.2 

330°31.4 

-23° 18.2 

311°37.2 

-22°02.6 

Venus 

75°02.7 

13:59 

12 

256°57.3 

329°58.4 

-24° 11.3 

36°32.7 

-15°05.7 

345°33.2 

-23° 18.2 

326° 39.4 

-22°02.6 

Mars 

140° 34.0 

09:35 

13 

271°59.7 

344° 57.5 

-24° 11.0 

51°33.5 

-15°06.3 

0°35.1 

-23° 18.2 

341°41.6 

-22°02.6 

Jupiter 

88°58.0 

13:01 

14 

287°02.2 

359°56.6 

-24° 10.7 

66°34.3 

-15°06.8 

15°36.9 

-23° 18.2 

356°43.8 

-22°02.5 

Saturn 

69°52.3 

14:17 

15 

302°04.7 

14°55.7 

-24° 10.4 

81°35.2 

-15°07.3 

30°38.8 

-23° 18.2 

11°46.0 

-22°02.5 

2019/12/ 

SHA 

Mer.pass 

16 

317°07.1 

29°54.7 

-24° 10.1 

96°36.0 

-15°07.8 

45°40.6 

-23° 18.2 

26°48.1 

-22°02.5 

Venus 

73°41.6 

14:00 

17 

332°09.6 

44°53.8 

-24°09.8 

111°36.8 

-15°08.4 

60° 42.5 

-23° 18.2 

41°50.3 

-22°02.4 

Mars 

139°55.0 

09:34 

18 

347°12.1 

59°52.9 

-24°09.5 

126°37.6 

-15°08.9 

75°44.3 

-23° 18.2 

56°52.5 

-22°02.4 

Jupiter 

88°43.3 

12:58 

19 

2° 14.5 

74°52.0 

-24° 09.2 

141°38.5 

-15°09.4 

90° 46.2 

-23° 18.2 

71°54.7 

-22°02.4 

Saturn 

69°45.5 

14:13 

20 

17°17.0 

89°51.1 

-24°08.8 

156°39.3 

-15°09.9 

105°48.0 

-23° 18.2 

86°56.9 

-22°02.3 

1 Horizontal naralax 


21 

32° 19.4 

104°50.2 

-24°08.5 

171°40.1 

-15°10.4 

120° 49.9 

-23° 18.2 

101°59.0 

-22°02.3 


r 

Venus; 

0.1 

22 

47°21.9 

119°49.3 

-24°08.2 

186°41.0 

-15°11.0 

135°51.7 

-23° 18.2 

117°01.2 

-22°02.3 


Mars: 

0.1 

23 

62°24.4 

134°48.4 

-24° 07.9 

201°41.8 

-15°11.5 

150°53.6 

-23° 18.2 

132°03.4 

-22°02.2 




Mer.| 

pass.:18:51 

v-0.9 dO.3 

m-3.8 

v0.8 d-0.5 ml.7 

vl.9 dO.O 

m-1.7 

v2.2 dO.O m0.6 





228 



2019 December 06 to Dec. 08 


h Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

182 u 19.8 

-22 u 25.4 

70°29.0 

16.1 

-3 U 55.8 

11.5 

54.3 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

197°19.5 

-22°25.7 

85° 04.1 

16.1 

-3°44.2 

11.5 

54.3 

72 

08:05 

10:16 


— 

13:26 

15:37 

2 

212°19.3 

-22°26.0 

99°39.2 

16.1 

-3°32.7 

11.6 

54.3 

70 

07:47 

09:28 

— 

— 

14:14 

15:55 

3 

227°19.0 

-22°26.3 

114° 14.3 

16.1 

-3°21.1 

11.6 

54.3 

68 

07:33 

08:58 

11:16 

12:26 

14:44 

16:09 

4 

242° 18.8 

-22°26.6 

128°49.4 

16.1 

-3°09.5 

11.6 

54.3 

66 

07:21 

08:35 

10:06 

13:37 

15:07 

16:22 

5 

257°18.5 

-22°26.9 

143°24.5 

16.1 

-2°57.9 

11.6 

54.3 

64 

07:10 

08:17 

09:30 

14:12 

15:25 

16:32 

6 

272° 18.2 

-22°27.2 

157°59.6 

16.1 

-2°46.3 

11.6 

54.3 

62 

07:02 

08:02 

09:05 

14:37 

15:40 

16:41 

7 

287° 18.0 

-22°27.6 

172°34.7 

16.1 

-2°34.7 

11.6 

54.3 

60 

06:54 

07:50 

08:45 

14:57 

15:53 

16:48 

8 

302° 17.7 

-22°27.9 

187°09.8 

16.1 

-2°23.1 

11.7 

54.3 

58 

06:47 

07:39 

08:29 

15:13 

16:04 

16:55 

9 

317°17.5 

-22°28.2 

201°44.9 

16.1 

-2° 11.4 

11.7 

54.3 

56 

06:41 

07:29 

08:15 

15:27 

16:13 

17:02 

10 

332° 17.2 

-22°28.5 

216°20.0 

16.1 

-1°59.7 

11.7 

54.3 

54 

06:35 

07:21 

08:04 

15:39 

16:22 

17:07 

11 

347° 16.9 

-22°28.8 

230°55.1 

16.1 

-1°48.0 

11.7 

54.4 

52 

06:30 

07:13 

07:53 

15:49 

16:30 

17:13 

12 

2°16.7 

-22°29.1 

245°30.2 

16.1 

-1°36.3 

11.7 

54.4 

50 

06:25 

07:06 

07:44 

15:59 

16:37 

17:18 

13 

17°16.4 

-22°29.4 

260°05.2 

16.1 

-1°24.6 

11.7 

54.4 

45 

06:14 

06:50 

07:24 

16:18 

16:52 

17:29 

14 

32° 16.1 

-22°29.7 

274°40.3 

16.1 

-1° 12.9 

11.7 

54.4 

40 

06:04 

06:38 

07:08 

16:35 

17:05 

17:39 

15 

47°15.9 

-22°30.0 

289° 15.4 

16.1 

-1°01.2 

11.7 

54.4 

35 

05:55 

06:26 

06:54 

16:48 

17:16 

17:48 

16 

62°15.6 

-22°30.3 

303°50.4 

16.0 

-0°49.5 

11.7 

54.4 

30 

05:47 

06:16 

06:42 

17:00 

17:26 

17:56 

17 

77° 15.4 

-22°30.6 

318°25.5 

16.0 

-0°37.7 

11.7 

54.4 

20 

05:31 

05:58 

06:22 

17:20 

17:44 

18:12 

18 

92° 15.1 

-22°30.8 

333°00.5 

16.0 

-0°26.0 

11.8 

54.4 

10 

05:15 

05:42 

06:04 

17:38 

18:01 

18:27 

19 

107° 14.8 

-22°31.1 

347° 35.5 

16.0 

-0° 14.2 

11.8 

54.4 

0 

04:59 

05:25 

05:48 

17:55 

18:17 

18:43 

20 

122°14.6 

-22°31.4 

2°10.5 

16.0 

-0°02.4 

11.8 

54.4 

-10 

04:41 

05:08 

05:31 

18:12 

18:35 

19:02 

21 

137° 14.3 

-22°31.7 

16°45.5 

16.0 

0°09.3 

11.8 

54.5 

-20 

04:19 

04:48 

05:12 

18:30 

18:55 

19:24 

22 

152°14.0 

-22°32.0 

31°20.5 

16.0 

0°21.1 

11.8 

54.5 

-30 

03:51 

04:24 

04:51 

18:51 

19:19 

19:52 

23 

167° 13.8 

-22°32.3 

45°55.5 

16.0 

0°32.9 

11.8 

54.5 

-35 

03:33 

04:10 

04:39 

19:04 

19:33 

20:10 


SD. —16.2 

d—-0.3 

S.D. —14.8 

-40 

03:11 

03:52 

04:24 

19:18 

19:51 

20:32 


-45 

02:42 

03:31 

04:07 

19:36 

20:12 

21:01 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

02:00 

03:03 

03:46 

19:57 

20:41 

21:43 










ni ■'if, 

nO-AR 


orvnsi 

on- RR 

99 .OR 

0 

182°13.5 

-22°32.6 

60°30.4 

15.9 

0°44.7 

11.8 

54.5 

-0^ 

UI.jO 

Uz.40 

UO.OO 

ZU.Uo 


ZZ.UO 

1 

197° 13.2 

-22°32.9 

75°05.4 

15.9 

0°56.5 

11.8 

54.5 

-54 

01:01 

02:32 

03:24 

20:19 

21:12 

22:44 

2 

212°13.0 

-22°33.2 

89°40.3 

15.9 

1°08.3 

11.8 

54.5 

-56 


02:12 

03:11 

20:33 

21:32 


3 

227° 12.7 

-22°33.5 

104° 15.2 

15.9 

1°20.0 

11.8 

54.5 

-58 


01:45 

02:55 

20:48 

21:59 


4 

242° 12.4 

-22°33.8 

118°50.0 

15.9 

1°31.8 

11.8 

54.5 

-60 


01:07 

02:36 

21:07 

22:38 


5 

257° 12.2 

-22°34.1 

133°24.9 

15.8 

1°43.6 

11.8 

54.6 








6 

272°11.9 

-22°34.3 

147°59.7 

15.8 

1°55.4 

11.8 

54.6 



Moonrise 



Moonset 


7 

287°11.6 

-22°34.6 

162°34.5 

15.8 

2°07.2 

11.8 

54.6 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

302°11.4 

-22°34.9 

177°09.3 

15.8 

2° 19.0 

11.8 

54.6 

72 

13:57 

13:40 

13:20 

00:30 

02:15 

04:03 

9 

317°11.1 

-22°35.2 

191°44.1 

15.7 

2°30.8 

11.8 

54.6 

70 

13:56 

13:44 

13:32 

00:36 

02:14 

03:54 

10 

332° 10.8 

-22°35.5 

206° 18.8 

15.7 

2°42.6 

11.8 

54.6 

68 

13:54 

13:48 

13:41 

00:40 

02:12 

03:46 

11 

347° 10.6 

-22°35.8 

220°53.5 

15.7 

2°54.4 

11.8 

54.6 

66 

13:53 

13:51 

13:49 

00:44 

02:11 

03:40 

12 

2°10.3 

-22°36.0 

235°28.2 

15.7 

3°06.2 

11.8 

54.7 

64 

13:52 

13:54 

13:55 

00:47 

02:10 

03:35 

13 

17°10.0 

-22°36.3 

250°02.9 

15.6 

3° 18.0 

11.8 

54.7 

62 

13:51 

13:56 

14:01 

00:50 

02:10 

03:30 

14 

32°09.8 

-22°36.6 

264°37.5 

15.6 

3°29.8 

11.8 

54.7 

60 

13:50 

13:58 

14:06 

00:53 

02:09 

03:26 

15 

47° 09.5 

-22°36.9 

279° 12.1 

15.6 

3°41.5 

11.8 

54.7 

58 

13:50 

13:60 

14:11 

00:55 

02:08 

03:23 

16 

62°09.2 

-22°37.2 

293°46.7 

15.5 

3°53.3 

11.8 

54.7 

56 

13:49 

14:01 

14:15 

00:57 

02:08 

03:20 

17 

77°09.0 

-22°37.4 

308°21.2 

15.5 

4°05.0 

11.8 

54.7 

54 

13:49 

14:03 

14:18 

00:58 

02:07 

03:17 

18 

92°08.7 

-22°37.7 

322°55.7 

15.5 

4° 16.8 

11.7 

54.8 

52 

13:48 

14:04 

14:22 

00:60 

02:07 

03:15 

19 

107° 08.4 

-22°38.0 

337° 30.1 

15.4 

4°28.5 

11.7 

54.8 

50 

13:48 

14:05 

14:25 

01:01 

02:06 

03:13 

20 

122°08.2 

-22°38.3 

352°04.6 

15.4 

4°40.3 

11.7 

54.8 

45 

13:46 

14:08 

14:31 

01:04 

02:06 

03:08 

21 

137° 07.9 

-22°38.5 

6°39.0 

15.4 

4°52.0 

11.7 

54.8 

40 

13:46 

14:10 

14:36 

01:07 

02:05 

03:04 

22 

152°07.6 

-22°38.8 

21°13.3 

15.3 

5°03.7 

11.7 

54.8 

35 

13:45 

14:12 

14:41 

01:09 

02:04 

03:00 

23 

167°07.3 

-22°39.1 

35°47.6 

15.3 

5° 15.4 

11.7 

54.8 

30 

13:44 

14:14 

14:45 

01:11 

02:04 

02:57 


SD. —16.2 

d—-0.3 

S.D.—14.9 

20 

13:43 

14:17 

14:53 

01:14 

02:03 

02:52 


10 

13:42 

14:20 

14:59 

01:17 

02:02 

02:47 

Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

13:41 

14:23 

15:05 

01:20 

02:01 

02:43 









-10 

I 3 . 4 O 

14:25 

15:11 

01-23 

02:00 

02 38 

0 

1 

182°07.1 

197°06.8 

-22 u 39.4 

-22°39.6 

50 u 21.9 

64°56.2 

15.3 

15.2 

5°27.1 

5°38.8 

11.7 

11.7 

54.9 

54.9 

-20 

13:39 

14:28 

15:18 

01:25 

01:59 

02:34 

2 

212°06.5 

-22°39.9 

79°30.4 

15.2 

5°50.4 

11.7 

54.9 

-30 

13:38 

14:31 

15:25 

01:29 

01:58 

02:29 

3 

227° 06.3 

-22°40.2 

94°04.5 

15.1 

6°02.1 

11.6 

54.9 

-35 

13:38 

14:33 

15:30 

01:30 

01:58 

02:26 









-40 

13:37 

14:35 

15:35 

01:32 

01:57 

02:22 

4 

242° 06.0 

-22°40.4 

108°38.6 

15.1 

6° 13.7 

11.6 

54.9 

-45 

13:36 

14:38 

15:41 

01:35 

01:56 

02:18 

5 

257° 05.7 

-22°40.7 

123° 12.7 

15.1 

6°25.3 

11.6 

55.0 

-50 

13:35 

14:41 

15:48 

01:37 

01:55 

02:14 

6 

272° 05.4 

-22°41.0 

137°46.7 

15.0 

6°36.9 

11.6 

55.0 








7 

287° 05.2 

-22°41.3 

152°20.7 

15.0 

6°48.5 

11.6 

55.0 

-52 

13:35 

14:42 

15:51 

01:39 

01:55 

02:11 

8 

302° 04.9 

-22°41.5 

166°54.7 

14.9 

7°00.0 

11.6 

55.0 

-54 

13:34 

14:43 

15:54 

01:40 

01:54 

02:09 

9 

317°04.6 

-22°41.8 

181°28.6 

14.9 

7° 11.6 

11.5 

55.0 

-56 

-58 

13:34 

13:33 

14:45 

14:47 

15:58 

16:03 

01:42 

01:43 

01:54 

01:53 

02:06 

02:04 

10 

332° 04.4 

-22°42.0 

196°02.4 

14.8 

7°23.1 

11.5 

55.1 








11 

347° 04.1 

-22°42.3 

210°36.2 

14.8 

7°34.6 

11.5 

55.1 

-60 

13:32 

14:49 

16:08 

01:45 

01:53 

02:00 

12 

2°03.8 

-22°42.6 

225° 10.0 

14.7 

7°46.1 

11.5 

55.1 








13 

17°03.5 

-22°42.8 

239°43.7 

14.7 

7°57.5 

11.4 

55.1 



Sun 



Moon 


14 

32°03.3 

-22°43.1 

254° 17.3 

14.6 

8°09.0 

11.4 

55.1 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

47°03.0 

-22°43.4 

268°50.9 

14.6 

8°20.4 

11.4 

55.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

62°02.7 

-22°43.6 

283°24.5 

14.5 

8°31.8 

11.4 

55.2 

6 

09:19 

09:07 

11:50 

19:51 

07:30 

10(70%) 

17 

77°02.4 

-22°43.9 

297°57.9 

14.5 

8°43.1 

11.3 

55.2 

7 

08:54 

08:41 

11:51 

20:32 

08:11 

11(79%) 

18 

92°02.2 

-22°44.1 

312°31.4 

14.4 

8°54.4 

11.3 

55.2 

8 

08:28 

08:15 

11:51 

21:15 

08:53 

12(86%) 

19 

107°01.9 

-22°44.4 

327°04.8 

14.4 

9°05.8 

11.3 

55.2 








20 

122°01.6 

-22°44.7 

341°38.1 

14.3 

9°17.0 

11.3 

55.3 








21 

137°01.4 

-22°44.9 

356° 11.4 

14.2 

9°28.3 

11.2 

55.3 








22 

152°01.1 

-22°45.2 

10°44.6 

14.2 

9°39.5 

11.2 

55.3 








23 

167°00.8 

-22°45.4 

25° 17.7 

14.1 

9°50.7 

11.2 

55.3 









SD. —16.2 

d—-0.3 

S.D.—15.0 









229 



Saturn 


Stars 


December 09, 10 ,11 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

77°26.8 

149°47.5 

-24°07.6 

216°42.6 

-15°12.0 

165°55.4 

-23° 18.2 

147°05.6 

-22°02.2 

Alpheratz 

357°38.8 

29°12.1 

1 

92°29.3 

164°46.6 

-24°07.3 

231°43.5 

-15°12.5 

180°57.3 

-23° 18.2 

162°07.8 

-22°02.2 

Ankaa 

353°11.1 

-42° 12.2 

2 

107°31.8 

179°45.7 

-24°06.9 

246°44.3 

-15°13.0 

195°59.1 

-23° 18.2 

177°09.9 

-22°02.1 

Schedar 

349°35.3 

56°39.0 

3 

122° 34.2 

194°44.8 

-24°06.6 

261°45.1 

-15°13.6 

211°01.0 

-23° 18.2 

192°12.1 

-22°02.1 

Diphda 

348°51.2 

-17°52.8 

4 

137° 36.7 

209°43.9 

-24°06.3 

276°45.9 

-15°14.1 

226°02.8 

-23° 18.2 

207° 14.3 

-22°02.1 

Achernar 

335°23.1 

-57°08.5 

5 

152°39.2 

224°43.0 

-24°06.0 

291°46.8 

-15°14.6 

241°04.7 

-23° 18.2 

222°16.5 

-22°02.0 

Hamal 

327°55.5 

23°33.4 

6 

167°41.6 

239°42.1 

-24°05.6 

306°47.6 

-15°15.1 

256°06.5 

-23° 18.2 

237° 18.7 

-22°02.0 

Polaris 

315°26.1 

89°21.0 

7 

182°44.1 

254°41.2 

-24°05.3 

321°48.4 

-15°15.6 

271°08.4 

-23° 18.2 

252°20.8 

-22°02.0 

Akamar 

315°14.6 

-40° 13.8 

8 

197°46.6 

269°40.3 

-24°05.0 

336°49.3 

-15°16.1 

286° 10.2 

-23° 18.2 

267°23.0 

-22°01.9 

Menkar 

314°10.1 

4°10.0 

9 

212°49.0 

284° 39.4 

-24°04.6 

351°50.1 

-15°16.7 

301°12.1 

-23° 18.2 

282°25.2 

-22°01.9 

Mirfak 

308°33.5 

49°55.9 

10 

227°51.5 

299°38.5 

-24°04.3 

6°50.9 

-15°17.2 

316°13.9 

-23° 18.2 

297°27.4 

-22°01.9 

Aldebaran 

290°44.0 

16°32.9 

11 

242° 53.9 

314°37.6 

-24°04.0 

21°51.7 

-15° 17.7 

331°15.8 

-23° 18.2 

312°29.6 

-22°01.8 

Rigel 

281°07.4 

-8° 10.8 

12 

257° 56.4 

329° 36.7 

-24°03.7 

36°52.6 

-15°18.2 

346° 17.6 

-23° 18.2 

327°31.7 

-22°01.8 

Capella 

280°27.4 

46°01.0 

13 

272°58.9 

344° 35.8 

-24°03.3 

51°53.4 

-15°18.7 

1°19.5 

-23° 18.2 

342°33.9 

-22°01.8 

Bellatrix 

278°26.9 

6°21.9 

14 

288°01.3 

359°34.9 

-24°03.0 

66°54.2 

-15°19.3 

16°21.3 

-23° 18.2 

357°36.1 

-22°01.7 

Elnath 

278°06.6 

28°37.3 

15 

303°03.8 

14°34.0 

-24°02.6 

81°55.1 

-15°19.8 

31°23.2 

-23° 18.2 

12°38.3 

-22°01.7 

Alnilam 

275°41.5 

-1°11.5 

16 

318°06.3 

29°33.1 

-24°02.3 

96°55.9 

-15°20.3 

46°25.0 

-23° 18.2 

27°40.5 

-22°01.7 

Betelgeuse 

270°56.2 

7°24.5 

17 

333°08.7 

44° 32.2 

-24°02.0 

111°56.7 

-15°20.8 

61°26.9 

-23° 18.2 

42°42.6 

-22°01.6 

Canopus 

263°53.7 

-52°42.4 

18 

348° 11.2 

59°31.3 

-24°01.6 

126°57.5 

-15°21.3 

76° 28.7 

-23° 18.2 

57°44.8 

-22°01.6 

Sirius 

258°29.4 

-16°44.5 

19 

3° 13.7 

74° 30.4 

-24°01.3 

141°58.4 

-15°21.8 

91°30.6 

-23° 18.2 

72°47.0 

-22°01.6 

Adara 

255°08.7 

-28°59.9 

20 

18° 16.1 

89°29.5 

-24°00.9 

156°59.2 

-15°22.4 

106°32.4 

-23° 18.2 

87°49.2 

-22°01.5 

Procyon 

244° 54.7 

5°10.5 

21 

33° 18.6 

104°28.6 

-24°00.6 

172° 00.0 

-15°22.9 

121°34.3 

-23° 18.2 

102°51.3 

-22°01.5 

Pollux 

243°21.9 

27°58.5 

22 

48°21.1 

119°27.7 

-24°00.2 

187°00.8 

-15°23.4 

136°36.1 

-23° 18.2 

117°53.5 

-22°01.5 

Avior 

234° 15.8 

-59°34.2 

23 

63° 23.5 

134°26.8 

-23°59.9 

202°01.7 

-15°23.9 

151°37.9 

-23° 18.2 

132°55.7 

-22°01.4 

Suhail 

222°49.0 

-43°30.5 

Mer.pass.:18:47 

v-0.9 dO.3 

m-3.8 

v0.8 d-0.5 ml.7 | 

< 

CO 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.3 

-69°47.6 


Alphard 

217°51.6 

-8°44.6 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.7 

11°52.2 











n i iKbo 


fi1°904 

0 

78 u 26.0 

149 u 25.9 

-23 u 59.5 

217° 02.5 

-15 u 24.4 

166 u 39.8 

-23 u 18.2 

147 u 57.9 

-22 u 01.4 

uuDne 

±yo ‘to.z 

i onO on i 

Ol Oo.^f 

1 A O A "7 ~t 

1 

93°28.4 

164°25.0 

-23°59.2 

232°03.3 

-15°24.9 

181°41.6 

-23°18.1 

163°00.1 

-22°01.4 

Denebola 

182 29.1 

14 2.1.1 

2 

108° 30.9 

179°24.1 

-23°58.8 

247° 04.1 

-15°25.4 

196°43.5 

-23° 18.1 

178°02.2 

-22°01.3 

Gienah 

175°47.8 

1 700 A A c. 

-17°38.9 

3 

123°33.4 

194°23.2 

-23°58.5 

262°05.0 

-15°26.0 

211°45.3 

-23°18.1 

193°04.4 

-22°01.3 

Acrux 

1(5 U4.6 

-63° 12.1 

4 

138°35.8 

209°22.3 

-23°58.1 

277° 05.8 

-15°26.5 

226°47.2 

-23° 18.1 

208°06.6 

-22°01.3 

Gacrux 

171 56.2 

-57° 13.1 

5 

153°38.3 

224°21.4 

-23°57.8 

292° 06.6 

-15°27.0 

241°49.0 

-23° 18.1 

223°08.8 

-22°01.2 

Alioth 

166° 17.1 

55°51.0 

6 

168°40.8 

239°20.5 

-23°57.4 

307° 07.4 

-15°27.5 

256°50.9 

-23° 18.1 

238°10.9 

-22°01.2 

Spica 

158°26.8 

-11°15.7 

A AO 1 A O 

7 

183°43.2 

254° 19.6 

-23°57.1 

322°08.3 

-15°28.0 

271°52.7 

-23° 18.1 

253°13.1 

-22°01.2 

Alcaid 

152°55.7 

49 12.0 

8 

198°45.7 

269° 18.7 

-23°56.7 

337°09.1 

-15°28.5 

286° 54.6 

-23°18.1 

268°15.3 

-22°01.1 

Hadar 

148°42.1 

1 » nO a A ~7 

-60°27.7 

9 

213°48.2 

284° 17.9 

-23°56.4 

352°09.9 

-15°29.0 

301°56.4 

-23° 18.1 

283°17.5 

-22°01.1 

Menkent 

148 U2.r 

-36°27.7 

10 

228°50.6 

299° 17.0 

-23°56.0 

7° 10.7 

-15°29.6 

316°58.3 

-23° 18.1 

298°19.7 

-22°01.1 

Arcturus 

145°51.8 

19°05.1 

11 

243° 53.1 

314°16.1 

-23°55.6 

22°11.6 

-15°30.1 

332°00.1 

-23°18.1 

313°21.8 

-22°01.0 

Rigil Kent. 

139°46.3 

-60°54.7 

12 

258°55.6 

329° 15.2 

-23°55.3 

37° 12.4 

-15°30.6 

347° 02.0 

-23° 18.1 

328°24.0 

-22°01.0 

Zubenelg. 

137°00.8 

-16°07.2 

13 

273° 58.0 

344° 14.3 

-23° 54.9 

52°13.2 

-15°31.1 

2°03.8 

-23°18.1 

343°26.2 

-22°00.9 

Kochab 

137°21.0 

1 ncO A"7 c. 

74° 04.4 

A C. O A A A 

14 

289°00.5 

359° 13.4 

-23° 54.5 

67°14.0 

-15°31.6 

17°05.7 

-23°18.1 

358°28.4 

-22°00.9 

Alphecca 

126 Ur.6 

i i no m a 

26 39.U 

acOaoo 

15 

304° 02.9 

14° 12.5 

-23° 54.2 

82° 14.9 

-15°32.1 

32°07.5 

-23°18.1 

13°30.5 

-22°00.9 

Antares 

112 21.2 

-26 28.3 

16 

319°05.4 

29°11.6 

-23°53.8 

97° 15.7 

-15°32.6 

47°09.4 

-23°18.1 

28°32.7 

-22°00.8 

Atria 

107°19.6 

1 A A O A "7 O 

-69°03.6 

1 C O A A O 

17 

334° 07.9 

44° 10.7 

-23°53.4 

112°16.5 

-15°33.1 

62°11.2 

-23° 18.1 

43°34.9 

-22°00.8 

Sa bi k 

102 Ur.8 

-15 44.o 

07 O A fZ A 

18 

349° 10.3 

59°09.8 

-23°53.1 

127° 17.3 

-15°33.7 

77°13.1 

-23°18.1 

58°37.1 

-22°00.8 

Shaula 

96° 16.3 

A C O A A “7 

-37 06.9 

1 A O 0 A A 

19 

4° 12.8 

74°08.9 

-23°52.7 

142°18.1 

-15°34.2 

92° 14.9 

-23° 18.1 

73°39.3 

-22°00.7 

Rasalhague 

96 02.7 

aaO a a c 

12 32.9 

ri O AA O 

20 

19° 15.3 

89°08.1 

-23°52.3 

157°19.0 

-15°34.7 

107° 16.7 

-23° 18.1 

88°41.4 

-22°00.7 

Eta min 

9U 44.6 

51 29.3 

21 

34° 17.7 

104°07.2 

-23°51.9 

172° 19.8 

-15°35.2 

122°18.6 

-23°18.1 

103°43.6 

-22°00.7 

Kaus Aust. 

83°38.3 

OAOoc A 

-34°22.4 

ooo A O O 

22 

49° 20.2 

119°06.3 

-23°51.6 

187° 20.6 

-15°35.7 

137° 20.4 

-23° 18.1 

118°45.8 

-22°00.6 

Vega 

80 36.4 

38 48.3 

23 

64° 22.7 

134°05.4 

-23°51.2 

202°21.4 

-15°36.2 

152°22.3 

-23°18.1 

133°48.0 

-22°00.6 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.3 

Mer.pass.:18:43 | 

v-0.9 dO.4 

m-3.8 

v0.8 d-0.5 ml.7 | 

< 

b 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.7 

-56°40.4 





















Deneb 

49°28.8 

45°21.3 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.0 

0 

79°25.1 

149 u 04.5 

-23 u 50.8 

217 u 22.3 

-15 u 36.7 

167°24.1 

-23° 18.1 

148 u 50.1 

-22 u 00.6 

Alnair 

27°38.3 

-46°52.1 

1 

94° 27.6 

164°03.6 

-23° 50.4 

232°23.1 

-15°37.2 

182°26.0 

-23° 18.1 

163°52.3 

-22°00.5 

Fomalhaut 

15°19.2 

-29°31.2 

2 

109° 30.0 

179°02.7 

-23°50.0 

247° 23.9 

-15°37.7 

197°27.8 

-23° 18.1 

178°54.5 

-22°00.5 

Scheat 

13°49.1 

28°11.5 

3 

124° 32.5 

194°01.8 

-23°49.7 

262° 24.7 

-15°38.3 

212°29.7 

-23° 18.1 

193°56.7 

-22°00.5 

Markab 

13°34.0 

15°18.8 

4 

139°35.0 

209°01.0 

-23°49.3 

277°25.5 

-15°38.8 

227°31.5 

-23° 18.1 

208°58.8 

-22°00.4 

2019/12/ 

SHA 

Mer.pass 

5 

154° 37.4 

224°00.1 

-23°48.9 

292°26.4 

-15°39.3 

242° 33.4 

-23° 18.0 

224°01.0 

-22°00.4 


72°20.7 

14:02 

6 

169°39.9 

238°59.2 

-23°48.5 

307° 27.2 

-15°39.8 

257° 35.2 

-23° 18.0 

239°03.2 

-22°00.4 

Mars 

139°15.8 

09:33 

7 

184°42.4 

253°58.3 

-23°48.1 

322°28.0 

-15°40.3 

272°37.1 

-23° 18.0 

254° 05.4 

-22°00.3 

J u piter 

88°28.6 

12:55 

8 

199°44.8 

268°57.4 

-23°47.7 

337° 28.8 

-15°40.8 

287°38.9 

-23° 18.0 

269°07.5 

-22°00.3 

Saturn 

69°38.7 

14:10 

9 

214° 47.3 

283°56.5 

-23°47.3 

352°29.6 

-15°41.3 

302°40.8 

-23° 18.0 

284°09.7 

-22°00.3 




10 

229° 49.8 

298°55.6 

-23°46.9 

7° 30.5 

-15°41.8 

317°42.6 

-23° 18.0 

299°11.9 

-22°00.2 

2019/12/ 

SHA 

Mer.pass 

11 

244° 52.2 

313°54.8 

-23°46.6 

22°31.3 

-15°42.3 

332°44.4 

-23° 18.0 

314°14.1 

-22°00.2 

Venus 

70°59.9 

14:03 

12 

259° 54.7 

328°53.9 

-23°46.2 

37° 32.1 

-15°42.8 

347°46.3 

-23° 18.0 

329°16.3 

-22°00.2 

Mars 

138°36.5 

09:31 

13 

274°57.2 

343°53.0 

-23°45.8 

52°32.9 

-15°43.3 

2°48.1 

-23° 18.0 

344° 18.4 

-22°00.1 

Jupiter 

88°13.8 

12:52 

14 

289° 59.6 

358°52.1 

-23°45.4 

67°33.7 

-15°43.9 

17°50.0 

-23° 18.0 

359°20.6 

-22°00.1 

Saturn 

69°31.9 

14:06 

15 

305°02.1 

13°51.2 

-23°45.0 

82° 34.6 

-15°44.4 

32°51.8 

-23° 18.0 

14°22.8 

-22°00.1 

2019/12/ 

SHA 

Mer.pass 

16 

320°04.5 

28°50.4 

-23°44.6 

97° 35.4 

-15°44.9 

47°53.7 

-23° 18.0 

29°25.0 

-22°00.0 

Venus 

69°39.4 

14:05 

17 

335°07.0 

43°49.5 

-23°44.2 

112°36.2 

-15°45.4 

62°55.5 

-23° 18.0 

44°27.1 

-21°60.0 

Mars 

137°57.1 

09:30 

18 

350°09.5 

58°48.6 

-23°43.8 

127° 37.0 

-15°45.9 

77°57.4 

-23° 18.0 

59°29.3 

-21°59.9 

Jupiter 

87°59.0 

12:49 

19 

5° 11.9 

73°47.7 

-23°43.4 

142°37.8 

-15°46.4 

92°59.2 

-23° 18.0 

74°31.5 

-21°59.9 

Saturn 

69°25.0 

14:03 

20 

20° 14.4 

88°46.8 

-23°43.0 

157°38.6 

-15°46.9 

108°01.1 

-23° 18.0 

89°33.7 

-21°59.9 

1 Horizontal naralax 


21 

35° 16.9 

103°45.9 

-23°42.6 

172° 39.5 

-15°47.4 

123°02.9 

-23° 18.0 

104°35.8 

-21°59.8 


r 

Venus; 

0.1 

22 

50° 19.3 

118°45.1 

-23°42.2 

187°40.3 

-15°47.9 

138°04.8 

-23° 18.0 

119°38.0 

-21°59.8 


Mars: 

0.1 

23 

65°21.8 

133°44.2 

-23°41.8 

202°41.1 

-15°48.4 

153°06.6 

-23° 18.0 

134°40.2 

-21°59.8 




| Mer.pass.:18:39 | 

< 

6 

CO 

Q- 

O 

4^ 

m-3.8 

v0.8 d-0.5 ml.7 | 

< 

b 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 





230 



2019 December 09 to Dec. 11 


GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

182°00.5 

-22°45.7 

39°50.8 

14.1 

10 u 01.8 

11.1 

55.4 

197°00.3 

-22°45.9 

54° 23.9 

14.0 

10°12.9 

11.1 

55.4 

211°60.0 

-22°46.2 

68°56.8 

13.9 

10°24.0 

11.1 

55.4 

226°59.7 

-22°46.4 

83°29.7 

13.9 

10°35.1 

11.0 

55.4 

241°59.4 

-22°46.7 

98°02.6 

13.8 

10°46.1 

11.0 

55.4 

256°59.1 

-22°46.9 

112°35.4 

13.8 

10°57.1 

11.0 

55.5 

271°58.9 

-22°47.2 

127°08.1 

13.7 

11°08.0 

10.9 

55.5 

286°58.6 

-22°47.4 

141°40.8 

13.6 

11°18.9 

10.9 

55.5 

301°58.3 

-22°47.7 

156° 13.4 

13.6 

11°29.8 

10.8 

55.5 

316°58.0 

-22°47.9 

170°45.9 

13.5 

11°40.6 

10.8 

55.6 

331°57.8 

-22°48.2 

185° 18.4 

13.4 

11°51.4 

10.8 

55.6 

346° 57.5 

-22°48.4 

199°50.7 

13.4 

12°02.1 

10.7 

55.6 

1°57.2 

-22°48.7 

214°23.1 

13.3 

12°12.8 

10.7 

55.6 

16°56.9 

-22°48.9 

228°55.3 

13.2 

12°23.4 

10.6 

55.7 

31°56.7 

-22°49.2 

243° 27.5 

13.2 

12°34.0 

10.6 

55.7 

46°56.4 

-22°49.4 

257° 59.6 

13.1 

12°44.6 

10.5 

55.7 

61°56.1 

-22°49.6 

272°31.7 

13.0 

12°55.1 

10.5 

55.7 

76°55.8 

-22°49.9 

287° 03.7 

12.9 

13°05.6 

10.4 

55.8 

91°55.5 

-22°50.1 

301°35.6 

12.9 

13°16.0 

10.4 

55.8 

106°55.3 

-22°50.4 

316°07.4 

12.8 

13°26.3 

10.3 

55.8 

121°55.0 

-22°50.6 

330°39.2 

12.7 

13°36.6 

10.3 

55.8 

136°54.7 

-22°50.8 

345° 10.8 

12.6 

13°46.9 

10.2 

55.8 

151°54.4 

-22°51.1 

359°42.4 

12.6 

13°57.1 

10.2 

55.9 

166°54.1 

-22°51.3 

14° 14.0 

12.5 

14°07.2 

10.1 

55.9 

SD. —16.2 

d—-0.3 

S.D. —15.1 


GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

181°53.9 

-22°51.5 

28°45.4 

12.4 

14° 17.3 

10.1 

55.9 

196°53.6 

-22°51.8 

43° 16.8 

12.3 

14°27.4 

10.0 

55.9 

211°53.3 

-22°52.0 

57°48.1 

12.3 

14°37.3 

9.9 

56.0 

226°53.0 

-22°52.2 

72° 19.4 

12.2 

14°47.2 

9.9 

56.0 

241°52.7 

-22°52.5 

86°50.5 

12.1 

14°57.1 

9.8 

56.0 

256°52.5 

-22°52.7 

101°21.6 

12.0 

15°06.9 

9.8 

56.0 

271°52.2 

-22°52.9 

115°52.6 

12.0 

15°16.6 

9.7 

56.1 

286°51.9 

-22°53.2 

130°23.5 

11.9 

15°26.3 

9.6 

56.1 

301°51.6 

-22°53.4 

144° 54.3 

11.8 

15°35.9 

9.6 

56.1 

316°51.3 

-22°53.6 

159°25.1 

11.7 

15°45.4 

9.5 

56.1 

331°51.1 

-22°53.9 

173°55.8 

11.6 

15°54.9 

9.4 

56.2 

346°50.8 

-22°54.1 

188°26.4 

11.6 

16°04.3 

9.4 

56.2 

1°50.5 

-22°54.3 

202°56.9 

11.5 

16°13.6 

9.3 

56.2 

16°50.2 

-22°54.5 

217°27.3 

11.4 

16°22.9 

9.2 

56.3 

31°49.9 

-22°54.8 

231°57.7 

11.3 

16°32.1 

9.1 

56.3 

46°49.7 

-22°55.0 

246° 28.0 

11.2 

16°41.2 

9.1 

56.3 

61°49.4 

-22°55.2 

260°58.1 

11.1 

16°50.2 

9.0 

56.3 

76°49.1 

-22°55.4 

275° 28.3 

11.1 

16°59.2 

8.9 

56.4 

91°48.8 

-22°55.6 

289°58.3 

11.0 

17°08.1 

8.8 

56.4 

106°48.5 

-22°55.9 

304° 28.2 

10.9 

17° 16.9 

8.8 

56.4 

121°48.2 

-22°56.1 

318°58.1 

10.8 

17°25.6 

8.7 

56.4 

136°48.0 

-22°56.3 

333° 27.9 

10.7 

17° 34.2 

8.6 

56.5 

151°47.7 

-22°56.5 

347° 57.5 

10.7 

17°42.8 

8.5 

56.5 

166°47.4 

-22°56.7 

2°27.2 

10.6 

17°51.3 

8.4 

56.5 

SD. —16.2 

d=-0.2 

S.D. —15.3 


GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

181' J 47.1 

-22 u 57.0 

16 u 56.7 

10.5 

17° 59.7 

8.4 

56.5 

196°46.8 

-22° 57.2 

31°26.1 

10.4 

18°08.0 

8.3 

56.6 

211°46.5 

-22° 57.4 

45°55.5 

10.3 

18°16.3 

8.2 

56.6 

226°46.2 

-22° 57.6 

60° 24.8 

10.2 

18°24.4 

8.1 

56.6 

241°46.0 

-22° 57.8 

74° 54.0 

10.2 

18°32.5 

8.0 

56.6 

256°45.7 

-22°58.0 

89°23.1 

10.1 

18°40.4 

7.9 

56.7 

271°45.4 

-22°58.2 

103°52.1 

10.0 

18°48.3 

7.8 

56.7 

286°45.1 

-22°58.5 

118°21.0 

9.9 

18°56.1 

7.7 

56.7 

301°44.8 

-22°58.7 

132°49.9 

9.8 

19°03.8 

7.6 

56.7 

316°44.5 

-22°58.9 

147° 18.7 

9.7 

19°11.4 

7.5 

56.8 

331°44.3 

-22°59.1 

161°47.4 

9.7 

19°18.9 

7.5 

56.8 

346°44.0 

-22°59.3 

176° 16.0 

9.6 

19°26.3 

7.4 

56.8 

1°43.7 

-22°59.5 

190°44.5 

9.5 

19°33.6 

7.3 

56.8 

16°43.4 

-22°59.7 

205° 13.0 

9.4 

19°40.8 

7.2 

56.9 

31°43.1 

-22°59.9 

219°41.3 

9.3 

19°47.9 

7.1 

56.9 

46°42.8 

-23°00.1 

234°09.6 

9.2 

19°54.9 

7.0 

56.9 

61°42.5 

-23°00.3 

248°37.8 

9.2 

20°01.8 

6.9 

56.9 

76°42.2 

-23°00.5 

263°05.9 

9.1 

20°08.6 

6.7 

57.0 

91°42.0 

-23°00.7 

277° 34.0 

9.0 

20° 15.3 

6.6 

57.0 

106°41.7 

-23°00.9 

292°01.9 

8.9 

20°21.9 

6.5 

57.0 

121°41.4 

-23°01.1 

306° 29.8 

8.8 

20°28.4 

6.4 

57.0 

136°41.1 

-23°01.3 

320°57.6 

8.8 

20°34.7 

6.3 

57.1 

151°40.8 

-23°01.5 

335°25.3 

8.7 

20°41.0 

6.2 

57.1 

166°40.5 

-23°01.7 

349° 53.0 

8.6 

20°47.1 

6.1 

57.1 

SD. —16.2 

d=-0.2 

S.D.—15.4 




Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

08:11 

10:28 



13:17 

15:33 

70 

07:53 

09:36 



14:08 

15:52 

68 

07:38 

09:04 



14:41 

16:07 

66 

07:25 

08:41 

10:15 

13:30 

15:04 

16:20 

64 

07:15 

08:22 

09:37 

14:08 

15:23 

16:30 

62 

07:06 

08:07 

09:11 

14:34 

15:38 

16:39 

60 

06:58 

07:54 

08:50 

14:55 

15:51 

16:47 

58 

06:50 

07:43 

08:34 

15:12 

16:02 

16:55 

56 

06:44 

07:33 

08:19 

15:26 

16:12 

17:01 

54 

06:38 

07:24 

08:07 

15:38 

16:21 

17:07 

52 

06:33 

07:16 

07:56 

15:49 

16:29 

17:12 

50 

06:28 

07:09 

07:47 

15:58 

16:36 

17:18 

45 

06:16 

06:53 

07:27 

16:18 

16:52 

17:29 

40 

06:06 

06:40 

07:10 

16:35 

17:05 

17:39 

35 

05:57 

06:29 

06:57 

16:48 

17:16 

17:48 

30 

05:49 

06:18 

06:45 

17:01 

17:27 

17:57 

20 

05:33 

06:00 

06:24 

17:21 

17:45 

18:13 

10 

05:17 

05:43 

06:06 

17:39 

18:02 

18:28 

0 

05:00 

05:26 

05:49 

17:56 

18:19 

18:45 

-10 

04:42 

05:09 

05:32 

18:14 

18:37 

19:04 

-20 

04:20 

04:49 

05:13 

18:32 

18:57 

19:26 

-30 

03:51 

04:25 

04:52 

18:54 

19:21 

19:54 

-35 

03:33 

04:10 

04:39 

19:06 

19:36 

20:12 

-40 

03:11 

03:52 

04:24 

19:21 

19:54 

20:35 

-45 

02:41 

03:30 

04:07 

19:39 

20:16 

21:05 

-50 

01:58 

03:01 

03:45 

20:01 

20:44 

21:48 

-52 

01:33 

02:47 

03:35 

20:11 

20:59 

22:14 

-54 

00:54 

02:30 

03:23 

20:23 

21:16 

22:54 

-56 


02:09 

03:09 

20:37 

21:37 


-58 


01:42 

02:53 

20:53 

22:05 


-60 


00:60 

02:34 

21:12 

22:48 





Moonrise 



Moonset 


Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

72 

12:56 

12:16 


05:59 

08:16 


70 

13:17 

12:57 

12:13 

05:39 

07:37 

10:06 

68 

13:34 

13:25 

13:13 

05:24 

07:10 

09:07 

66 

13:47 

13:46 

13:48 

05:12 

06:50 

08:33 

64 

13:58 

14:04 

14:13 

05:02 

06:33 

08:08 

62 

14:08 

14:18 

14:33 

04:54 

06:20 

07:49 

60 

14:16 

14:30 

14:49 

04:46 

06:09 

07:33 

58 

14:24 

14:40 

15:03 

04:40 

05:59 

07:20 

56 

14:30 

14:49 

15:15 

04:34 

05:51 

07:08 

54 

14:36 

14:58 

15:25 

04:29 

05:43 

06:58 

52 

14:41 

15:05 

15:35 

04:25 

05:36 

06:49 

50 

14:46 

15:11 

15:43 

04:20 

05:30 

06:41 

45 

14:56 

15:26 

16:01 

04:12 

05:17 

06:25 

40 

15:05 

15:37 

16:15 

04:04 

05:07 

06:11 

35 

15:12 

15:47 

16:28 

03:58 

04:57 

05:59 

30 

15:19 

15:56 

16:39 

03:52 

04:49 

05:49 

20 

15:30 

16:12 

16:57 

03:43 

04:36 

05:31 

10 

15:41 

16:25 

17:14 

03:34 

04:24 

05:16 

0 

15:50 

16:38 

17:29 

03:26 

04:13 

05:02 

-10 

15:60 

16:51 

17:45 

03:19 

04:01 

04:48 

-20 

16:10 

17:04 

18:01 

03:10 

03:50 

04:33 

-30 

16:22 

17:20 

18:20 

03:01 

03:36 

04:16 

-35 

16:29 

17:29 

18:32 

02:55 

03:28 

04:06 

-40 

16:36 

17:40 

18:45 

02:49 

03:19 

03:54 

-45 

16:46 

17:52 

18:60 

02:42 

03:09 

03:41 

-50 

16:57 

18:07 

19:19 

02:33 

02:57 

03:25 

-52 

17:02 

18:15 

19:28 

02:30 

02:51 

03:17 

-54 

17:08 

18:23 

19:38 

02:25 

02:44 

03:09 

-56 

17:14 

18:31 

19:49 

02:20 

02:37 

02:59 

-58 

17:21 

18:42 

20:02 

02:15 

02:29 

02:48 

-60 

17:29 

18:53 

20:17 

02:09 

02:21 

02:36 


Sun 

Eqn.of Time 
00 h 12 h 

08:02 07:49 

07:36 07:22 

07:09 06:55 


Moon 

Mer.Pass. Age 

Upper Lower 

22:01 09l38 13(92%) 

22:49 10:25 14(97%) 

23:41 11:15 15(99%) 









December 12, 13 ,14 (Thu., Fri., Sat.) 


Aries Venus Mars Jupiter Saturn Stars 


Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

80° 24.3 

148°43.3 

-23°41.3 

217°41.9 

-15°48.9 

168° 08.4 

-23° 18.0 

149°42.4 

-21°59.7 

Alpheratz 

357°38.9 

29°12.1 

1 

95°26.7 

163°42.4 

-23°40.9 

232°42.7 

-15°49.4 

183° 10.3 

-23° 18.0 

164° 44.5 

-21°59.7 

Ankaa 

353°11.2 

-42° 12.2 

2 

110°29.2 

178°41.6 

-23°40.5 

247°43.6 

-15°49.9 

198° 12.1 

-23° 18.0 

179°46.7 

-21°59.7 

Schedar 

349°35.3 

56°39.0 

3 

125°31.7 

193°40.7 

-23°40.1 

262°44.4 

-15°50.4 

213° 14.0 

-23° 17.9 

194°48.9 

-21°59.6 

Diphda 

348°51.2 

-17°52.8 

4 

140° 34.1 

208°39.8 

-23°39.7 

277°45.2 

-15°50.9 

228° 15.8 

-23° 17.9 

209°51.1 

-21°59.6 

Achernar 

335°23.1 

-57°08.5 

5 

155°36.6 

223°38.9 

-23°39.3 

292°46.0 

-15°51.5 

243° 17.7 

-23° 17.9 

224°53.2 

-21°59.6 

Hamal 

327°55.5 

23°33.4 

6 

170°39.0 

238°38.1 

-23°38.9 

307°46.8 

-15°52.0 

258° 19.5 

-23° 17.9 

239°55.4 

-21°59.5 

Polaris 

315°26.5 

89°21.0 

7 

185°41.5 

253°37.2 

-23°38.5 

322°47.6 

-15°52.5 

273°21.4 

-23° 17.9 

254°57.6 

-21°59.5 

Akamar 

315°14.6 

-40° 13.8 

8 

200° 44.0 

268°36.3 

-23°38.0 

337°48.5 

-15°53.0 

288° 23.2 

-23° 17.9 

269°59.8 

-21°59.5 

Menkar 

314°10.1 

4°10.0 

9 

215°46.4 

283°35.4 

-23°37.6 

352°49.3 

-15°53.5 

303°25.1 

-23° 17.9 

285°01.9 

-21°59.4 

Mirfak 

308°33.5 

49°55.9 

10 

230° 48.9 

298°34.6 

-23°37.2 

7°50.1 

-15°54.0 

318°26.9 

-23° 17.9 

300° 04.1 

-21°59.4 

Aldebaran 

290°43.9 

16°32.9 

11 

245°51.4 

313°33.7 

-23°36.8 

22°50.9 

-15°54.5 

333°28.8 

-23° 17.9 

315°06.3 

-21°59.4 

Rigel 

281°07.4 

-8° 10.8 

12 

260° 53.8 

328°32.8 

-23°36.4 

37°51.7 

-15°55.0 

348° 30.6 

-23° 17.9 

330°08.5 

-21°59.3 

Capella 

280°27.4 

46°01.0 

13 

275°56.3 

343°31.9 

-23°35.9 

52°52.5 

-15°55.5 

3°32.4 

-23° 17.9 

345° 10.6 

-21°59.3 

Bellatrix 

278°26.9 

6°21.9 

14 

290° 58.8 

358°31.1 

-23°35.5 

67°53.3 

-15°56.0 

18°34.3 

-23° 17.9 

0°12.8 

-21°59.2 

Elnath 

278°06.6 

28°37.3 

15 

306°01.2 

13°30.2 

-23°35.1 

82°54.2 

-15°56.5 

33°36.1 

-23° 17.9 

15°15.0 

-21°59.2 

Alnilam 

275°41.5 

-1°11.5 

16 

321°03.7 

28°29.3 

-23°34.6 

97°55.0 

-15°57.0 

48° 38.0 

-23° 17.9 

30°17.1 

-21°59.2 

Betelgeuse 

270°56.2 

7°24.5 

17 

336°06.2 

43°28.4 

-23°34.2 

112°55.8 

-15°57.5 

63°39.8 

-23° 17.9 

45°19.3 

-21°59.1 

Canopus 

263°53.6 

-52°42.4 

18 

351°08.6 

58°27.6 

-23°33.8 

127°56.6 

-15°58.0 

78° 41.7 

-23° 17.9 

60°21.5 

-21°59.1 

Sirius 

258°29.4 

-16°44.5 

19 

6° 11.1 

73°26.7 

-23°33.4 

142°57.4 

-15°58.5 

93° 43.5 

-23° 17.9 

75°23.7 

-21°59.1 

Adara 

255°08.7 

-28°60.0 

20 

21° 13.5 

88°25.8 

-23°32.9 

157°58.2 

-15°59.0 

108° 45.4 

-23° 17.9 

90°25.8 

-21°59.0 

Procyon 

244° 54.7 

5°10.5 

21 

36° 16.0 

103°25.0 

-23°32.5 

172°59.0 

-15°59.5 

123° 47.2 

-23° 17.9 

105°28.0 

-21°59.0 

Pollux 

243°21.9 

27°58.5 

22 

51° 18.5 

118°24.1 

-23°32.1 

187°59.9 

-16°00.0 

138° 49.0 

-23° 17.8 

120°30.2 

-21°59.0 

Avior 

234° 15.8 

-59°34.2 

23 

66° 20.9 

133°23.2 

-23°31.6 

203°00.7 

-16°00.5 

153°50.9 

-23° 17.8 

135°32.4 

-21°58.9 

Suhail 

222°48.9 

-43°30.6 

Mer.pass.:18:35 | 

v-0.9 dO.4 

m-3.8 

v0.8 d-0.5 ml.7 j 

< 

OD 

CL 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.3 

-69°47.6 


Alphard 

217°51.6 

-8°44.6 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.6 

11°52.2 














0 

81°23.4 

148 u 22.4 

-23 u 31.2 

218 u 01.5 

-16“01.0 

168 u 52.7 

-23 u 17.8 

150 u 34.5 

-21 u 58.9 

uuDne 

iyo ‘to.i 
ionOon i 

Ol JO.^ 

1 A O A "7 ~t 

1 

96°25.9 

163°21.5 

-23°30.7 

233°02.3 

-16°01.5 

183°54.6 

-23° 17.8 

165°36.7 

-21°58.9 

Denebola 

182 2y.l 

14 2.1.1 

2 

111°28.3 

178°20.6 

-23°30.3 

248° 03.1 

-16°02.0 

198°56.4 

-23° 17.8 

180°38.9 

-21°58.8 

Gienah 

175°47.8 

1 790 A A c 

-17°38.9 

3 

126°30.8 

193°19.8 

-23°29.9 

263°03.9 

-16°02.5 

213°58.3 

-23° 17.8 

195°41.1 

-21°58.8 

Acrux 

1(5 04.6 

-63° 12.1 

4 

141°33.3 

208° 18.9 

-23°29.4 

278°04.7 

-16°03.0 

229°00.1 

-23° 17.8 

210°43.2 

-21°58.8 

Gacrux 

171 56.1 

-57° 13.1 

5 

156°35.7 

223° 18.0 

-23°29.0 

293°05.5 

-16°03.5 

244° 02.0 

-23° 17.8 

225°45.4 

-21°58.7 

Alioth 

166° 17.0 

55°51.0 

6 

171°38.2 

238° 17.2 

-23°28.5 

308°06.4 

-16°04.0 

259°03.8 

-23° 17.8 

240°47.6 

-21°58.7 

Spica 

158°26.7 

-11°15.7 

/IAOIA O 

7 

186°40.7 

253° 16.3 

-23°28.1 

323°07.2 

-16°04.5 

274° 05.7 

-23° 17.8 

255°49.7 

-21°58.6 

Alcaid 

152°55.7 

40 12.8 

8 

201°43.1 

268° 15.4 

-23°27.6 

338°08.0 

-16°05.0 

289° 07.5 

-23° 17.8 

270°51.9 

-21°58.6 

Hadar 

148°42.0 

1 doO AO C 

-60°27.7 

9 

216°45.6 

283° 14.6 

-23°27.2 

353°08.8 

-16°05.5 

304° 09.3 

-23° 17.8 

285°54.1 

-21°58.6 

Menkent 

148 02.6 

-36°27.7 

10 

231°48.0 

298° 13.7 

-23°26.7 

8°09.6 

-16°06.0 

319° 11.2 

-23° 17.8 

300°56.3 

-21°58.5 

Arcturus 

145°51.8 

19°05.1 

11 

246° 50.5 

313°12.8 

-23°26.3 

23°10.4 

-16°06.5 

334° 13.0 

-23° 17.8 

315°58.4 

-21°58.5 

Rigil Kent. 

139°46.2 

-60°54.7 

12 

261°53.0 

328° 12.0 

-23°25.8 

38°11.2 

-16°07.0 

349° 14.9 

-23° 17.8 

331°00.6 

-21°58.5 

Zubenelg. 

137°00.8 

-16°07.2 

13 

276° 55.4 

343°11.1 

-23°25.4 

53°12.0 

-16°07.5 

4° 16.7 

-23° 17.8 

346°02.8 

-21°58.4 

Kochab 

137°21.0 

1 ncO A“7 C 

74°04.3 

AC O 0 A A 

14 

291°57.9 

358° 10.2 

-23°24.9 

68°12.8 

-16°08.0 

19° 18.6 

-23° 17.7 

1°05.0 

-21°58.4 

Alphecca 

126 07.6 

1 1 nO A 1 O 

26 39.0 

acOao0 

15 

307° 00.4 

13°09.4 

-23°24.5 

83°13.7 

-16°08.5 

34° 20.4 

-23° 17.7 

16°07.1 

-21°58.4 

Antares 

112 21.2 

-26 28.3 

16 

322°02.8 

28°08.5 

-23°24.0 

98° 14.5 

-16°09.0 

49°22.2 

-23° 17.7 

31°09.3 

-21°58.3 

Atria 

107°19.6 

1 A A O A "7 O 

-69°03.6 

irO/ii O 

17 

337° 05.3 

43°07.7 

-23°23.6 

113°15.3 

-16°09.5 

64° 24.1 

-23° 17.7 

46°11.5 

-21°58.3 

Sa bi k 

102 Or.8 

-15 44.8 

O 7 OAC A 

18 

352°07.8 

58°06.8 

-23°23.1 

128°16.1 

-16°10.0 

79°25.9 

-23° 17.7 

61°13.6 

-21°58.3 

Shaula 

96° 16.3 

r\ O A A “7 

-37 06.9 

1 A O 0 A A 

19 

7° 10.2 

73°05.9 

-23°22.6 

143°16.9 

-16°10.5 

94° 27.8 

-23° 17.7 

76°15.8 

-21°58.2 

Rasalhague 

96 02.7 

AAO A A C 

12 32.9 

Cl OAA O 

20 

22° 12.7 

88°05.1 

-23°22.2 

158°17.7 

-16°11.0 

109°29.6 

-23° 17.7 

91°18.0 

-21°58.2 

Eta min 

yo 44.0 

51 29.3 

21 

37° 15.2 

103°04.2 

-23°21.7 

173°18.5 

-16°11.5 

124°31.5 

-23° 17.7 

106°20.2 

-21°58.1 

Kaus Aust. 

83°38.3 

oaOoc a 

-34°22.4 

90 O A O O 

22 

52° 17.6 

118°03.4 

-23°21.2 

188°19.3 

-16°12.0 

139°33.3 

-23° 17.7 

121°22.3 

-21°58.1 

Vega 

80 36.4 

38 48.3 

23 

67° 20.1 

133°02.5 

-23°20.8 

203°20.1 

-16°12.5 

154°35.2 

-23° 17.7 

136°24.5 

-21°58.1 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.3 

Mer.pass.:18:31 

v-0.9 dO.4 

m-3.8 

v0.8 d-0.5 ml.7 j 
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b 

Q. 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.7 

-56°40.4 





















Deneb 

49°28.8 

45°21.3 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.0 

0 

82°22.5 

148 u 01.6 

-23 u 20.3 

218 u 20.9 

-16 u 13.0 

169 u 37.0 

-23 u 17.7 

151 u 26.7 

-21 u 58.0 

Alnair 

27°38.3 

-46°52.1 

1 

97° 25.0 

163°00.8 

-23° 19.9 

233°21.8 

-16°13.5 

184° 38.8 

-23° 17.7 

166°28.8 

-21°58.0 

Fomalhaut 

15°19.2 

-29°31.2 

2 

112°27.5 

177°59.9 

-23° 19.4 

248°22.6 

-16°14.0 

199°40.7 

-23° 17.7 

181°31.0 

-21°58.0 

Scheat 

13°49.2 

28°11.5 

3 

127°29.9 

192°59.1 

-23° 18.9 

263°23.4 

-16°14.5 

214°42.5 

-23° 17.7 

196°33.2 

-21°57.9 

Markab 

13°34.0 

15°18.8 

4 

142° 32.4 

207°58.2 

-23° 18.4 

278°24.2 

-16°15.0 

229°44.4 

-23° 17.7 

211°35.4 

-21°57.9 

2019/12/ 

SHA 

Mer.pass 

5 

157°34.9 

222°57.4 

-23° 18.0 

293°25.0 

-16°15.5 

244°46.2 

-23° 17.6 

226°37.5 

-21°57.9 


68°19.1 

14:06 

6 

172°37.3 

237°56.5 

-23° 17.5 

308°25.8 

-16°16.0 

259°48.1 

-23° 17.6 

241°39.7 

-21°57.8 

Mars 

137° 17.7 

09:29 

7 

187°39.8 

252°55.7 

-23° 17.0 

323°26.6 

-16°16.5 

274°49.9 

-23° 17.6 

256°41.9 

-21°57.8 

J u piter 

87°44.2 

12:46 

8 

202°42.3 

267° 54.8 

-23° 16.5 

338°27.4 

-16°16.9 

289°51.8 

-23° 17.6 

271°44.0 

-21°57.8 

Saturn 

69°18.1 

13:59 

9 

217°44.7 

282°53.9 

-23°16.1 

353°28.2 

-16°17.4 

304° 53.6 

-23° 17.6 

286°46.2 

-21°57.7 




10 

232°47.2 

297°53.1 

-23° 15.6 

8°29.0 

-16°17.9 

319°55.4 

-23° 17.6 

301°48.4 

-21°57.7 

2019/12/ 

SHA 

Mer.pass 

11 

247°49.6 

312°52.2 

-23°15.1 

23°29.8 

-16°18.4 

334° 57.3 

-23° 17.6 

316°50.6 

-21°57.6 

Venus 

66°59.0 

14:07 

12 

262°52.1 

327°51.4 

-23° 14.6 

38°30.6 

-16°18.9 

349° 59.1 

-23° 17.6 

331°52.7 

-21°57.6 

Mars 

136°38.1 

09:27 

13 

277° 54.6 

342°50.5 

-23° 14.1 

53°31.4 

-16°19.4 

5°01.0 

-23° 17.6 

346°54.9 

-21°57.6 

Jupiter 

87°29.3 

12:43 

14 

292° 57.0 

357°49.7 

-23° 13.7 

68°32.2 

-16°19.9 

20°02.8 

-23° 17.6 

1°57.1 

-21°57.5 

Saturn 

69°11.1 

13:56 

15 

307° 59.5 

12°48.8 

-23° 13.2 

83°33.1 

-16°20.4 

35°04.7 

-23° 17.6 

16°59.2 

-21°57.5 

2019/12/ 

SHA 

Mer.pass 

16 

323°02.0 

27°48.0 

-23° 12.7 

98°33.9 

-16°20.9 

50°06.5 

-23° 17.6 

32°01.4 

-21°57.5 

Venus 

65° 39.1 

14:09 

17 

338° 04.4 

42°47.1 

-23° 12.2 

113°34.7 

-16°21.4 

65°08.3 

-23° 17.6 

47°03.6 

-21°57.4 

Mars 

135°58.4 

09:26 

18 

353°06.9 

57°46.3 

-23°11.7 

128°35.5 

-16°21.9 

80° 10.2 

-23° 17.6 

62°05.8 

-21°57.4 

Jupiter 

87° 14.5 

12:40 

19 

8°09.4 

72°45.4 

-23°11.2 

143°36.3 

-16°22.4 

95° 12.0 

-23° 17.5 

77°07.9 

-21°57.4 

Saturn 

69° 04.1 

13:52 

20 

23° 11.8 

87°44.6 

-23° 10.7 

158°37.1 

-16°22.9 

110°13.9 

-23° 17.5 

92°10.1 

-21°57.3 

1 Horizontal naralax 


21 

38° 14.3 

102°43.7 

-23° 10.2 

173°37.9 

-16°23.4 

125° 15.7 

-23° 17.5 

107° 12.3 

-21°57.3 


r 

Venus; 

0.1 

22 

53° 16.8 

117°42.9 

-23°09.8 

188°38.7 

-16°23.9 

140° 17.6 

-23° 17.5 

122° 14.4 

-21°57.3 


Mars: 

0.1 

23 

68° 19.2 

132°42.0 

-23°09.3 

203°39.5 

-16°24.3 

155° 19.4 

-23° 17.5 

137°16.6 

-21°57.2 
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b 
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2019 December 12 to Dec. 14 


h Sun Moon 


Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight I 

0 

181°40.2 

-23°01.9 

4°20.5 

8.5 

20° 53.2 

6.0 

57.1 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

196°39.9 

-23°02.1 

18°48.0 

8.5 

20°59.1 

5.9 

57.2 

72 

08:17 

10:39 



13:08 

15:31 

2 

211°39.7 

-23°02.3 

33°15.4 

8.4 

21°04.9 

5.8 

57.2 

70 

07:57 

09:43 



14:04 

15:50 

3 

226°39.4 

-23°02.5 

47°42.8 

8.3 

21°10.6 

5.6 

57.2 

68 

07:42 

09:10 



14:38 

16:06 

4 

241°39.1 

-23°02.7 

62° 10.0 

8.2 

21°16.2 

5.5 

57.2 

66 

07:29 

08:45 

10:22 

13:26 

15:02 

16:19 

5 

256°38.8 

-23°02.9 

76°37.2 

8.2 

21°21.7 

5.4 

57.3 

64 

07:18 

08:26 

09:42 

14:05 

15:22 

16:29 

6 

271°38.5 

-23° 03.1 

91°04.4 

8.1 

21°27.0 

5.3 

57.3 

62 

07:09 

08:11 

09:15 

14:33 

15:37 

16:39 

7 

286°38.2 

-23°03.3 

105°31.4 

8.0 

21°32.2 

5.2 

57.3 

60 

07:01 

07:57 

08:54 

14:53 

15:51 

16:47 

8 

301°37.9 

-23°03.5 

119°58.4 

7.9 

21°37.3 

5.0 

57.3 

58 

06:53 

07:46 

08:37 

15:11 

16:02 

16:54 

9 

316°37.6 

-23° 03.7 

134°25.3 

7.9 

21°42.3 

4.9 

57.4 

56 

06:47 

07:36 

08:23 

15:25 

16:12 

17:01 

10 

331°37.3 

-23°03.9 

148°52.1 

7.8 

21°47.2 

4.8 

57.4 

54 

06:41 

07:27 

08:10 

15:37 

16:21 

17:07 

11 

346° 37.1 

-23°04.0 

163° 18.9 

7.7 

21°51.9 

4.7 

57.4 

52 

06:35 

07:19 

07:60 

15:48 

16:29 

17:13 

12 

1°36.8 

-23° 04.2 

177°45.6 

7.7 

21°56.5 

4.6 

57.4 

50 

06:30 

07:12 

07:50 

15:58 

16:36 

17:18 

13 

16°36.5 

-23° 04.4 

192° 12.2 

7.6 

22°01.0 

4.4 

57.5 

45 

06:19 

06:56 

07:29 

16:18 

16:52 

17:29 

14 

31°36.2 

-23°04.6 

206°38.7 

7.5 

22°05.4 

4.3 

57.5 

40 

06:08 

06:42 

07:13 

16:35 

17:06 

17:40 

15 

46°35.9 

-23°04.8 

221°05.2 

7.5 

22°09.6 

4.2 

57.5 

35 

05:59 

06:31 

06:59 

16:49 

17:17 

17:49 

16 

61°35.6 

-23°05.0 

235°31.7 

7.4 

22° 13.7 

4.0 

57.5 

30 

05:51 

06:20 

06:47 

17:01 

17:28 

17:57 

17 

76°35.3 

-23°05.2 

249°58.0 

7.3 

22° 17.7 

3.9 

57.5 

20 

05:34 

06:02 

06:26 

17:22 

17:46 

18:14 

18 

91°35.0 

-23°05.3 

264°24.3 

7.3 

22°21.6 

3.8 

57.6 

10 

05:18 

05:45 

06:07 

17:41 

18:03 

18:30 

19 

106°34.7 

-23°05.5 

278°50.6 

7.2 

22°25.3 

3.7 

57.6 

0 

05:02 

05:28 

05:50 

17:58 

18:20 

18:46 

20 

121°34.4 

-23° 05.7 

293° 16.8 

7.2 

22°28.9 

3.5 

57.6 

-10 

04:43 

05:10 

05:33 

18:15 

18:38 

19:05 

21 

136°34.2 

-23°05.9 

307°42.9 

7.1 

22°32.3 

3.4 

57.6 

-20 

04:21 

04:50 

05:14 

18:34 

18:58 

19:28 

22 

151°33.9 

-23° 06.1 

322°09.0 

7.0 

22°35.6 

3.3 

57.7 

-30 

03:52 

04:25 

04:52 

18:56 

19:23 

19:56 

23 

166°33.6 

-23°06.3 

336°35.0 

7.0 

22°38.8 

3.1 

57.7 

-35 

03:33 

04:10 

04:40 

19:09 

19:38 

20:15 


SD.—16.2 

d=-0.2 

S.D. —15.6 

-40 

03:11 

03:52 

04:25 

19:23 

19:56 

20:38 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

02:41 

01:56 

01:30 

00:48 

03:30 

03:01 

02:46 

02:29 

02:07 

01:39 

00:53 

04:07 

03:45 

03:34 

03:22 

03:08 

02:52 

02:32 

19:41 

20:03 

20:14 

20:26 

20:40 

20:57 

21:17 

20:18 

20:48 

21:03 

21:20 

21:42 

22:11 

22:57 

21:08 

21:52 

22:19 

23:02 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

181°33.3 

196°33.0 

211°32.7 

226°32.4 

241°32.1 

-23°06.4 
-23°06.6 
-23°06.8 
-23°07.0 
-23° 07.1 

351°00.9 
5°26.8 
19°52.7 
34° 18.5 
48°44.2 

6.9 

6.9 

6.8 

6.8 

6.7 

22°41.9 

22°44.8 

22°47.6 

22°50.2 

22°52.7 

3.0 

2.8 

2.7 

2.6 

2.4 

57.7 

57.7 

57.8 
57.8 
57.8 









5 

256°31.8 

-23°07.3 

63°09.9 

6.7 

22°55.1 

2.3 

57.8 








6 

271°31.5 

-23°07.5 

77° 35.6 

6.6 

22°57.3 

2.2 

57.8 



Moonrise 



Moonset 


7 

286°31.2 

-23° 07.7 

92°01.2 

6.6 

22°59.4 

2.0 

57.9 

Lat. 

Thu 

Fri 

Sat 

Thu 

Fri 

Sat 

8 

301°30.9 

-23°07.8 

106°26.8 

6.5 

23°01.3 

1.9 

57.9 

72 







9 

316°30.6 

-23°08.0 

120°52.3 

6.5 

23°03.1 

1.7 

57.9 

70 







10 

331°30.4 

-23°08.2 

135° 17.8 

6.5 

23°04.8 

1.6 

57.9 

68 

12:37 



11:34 



11 

346° 30.1 

-23°08.3 

149°43.2 

6.4 

23°06.3 

1.4 

57.9 

66 

13:54 

14:18 

15:29 

10:18 

11:53 

12:43 

12 

1°29.8 

-23°08.5 

164°08.6 

6.4 

23°07.7 

1.3 

58.0 

64 

14:31 

15:08 

16:14 

09:41 

11:03 

11:57 

13 

16°29.5 

-23°08.7 

178°34.0 

6.3 

23°08.9 

1.2 

58.0 

62 

14:57 

15:39 

16:44 

09:15 

10:31 

11:27 

14 

31°29.2 

-23°08.8 

192°59.3 

6.3 

23° 10.0 

1.0 

58.0 

60 

15:18 

16:03 

17:07 

08:55 

10:08 

11:04 

15 

46°28.9 

-23°09.0 

207°24.6 

6.3 

23°11.0 

0.9 

58.0 

58 

15:35 

16:22 

17:25 

08:38 

09:49 

10:46 

16 

61°28.6 

-23°09.2 

221°49.9 

6.3 

23°11.8 

0.7 

58.0 

56 

15:50 

16:38 

17:41 

08:24 

09:33 

10:30 

17 

76°28.3 

-23°09.3 

236°15.1 

6.2 

23° 12.4 

0.6 

58.1 

54 

16:02 

16:51 

17:54 

08:12 

09:20 

10:17 

18 

91°28.0 

-23°09.5 

250°40.3 

6.2 

23° 12.9 

0.4 

58.1 

52 

16:13 

17:03 

18:05 

08:01 

09:08 

10:05 

19 

106°27.7 

-23°09.7 

265°05.5 

6.2 

23° 13.3 

0.3 

58.1 

50 

16:23 

17:14 

18:16 

07:52 

08:57 

09:55 

20 

121°27.4 

-23°09.8 

279°30.6 

6.1 

23° 13.5 

0.1 

58.1 

45 

16:44 

17:36 

18:37 

07:31 

08:35 

09:33 

21 

136°27.1 

-23° 10.0 

293°55.8 

6.1 

23° 13.6 

-0.0 

58.1 

40 

17:00 

17:54 

18:54 

07:15 

08:18 

09:16 

22 

151°26.8 

-23° 10.2 

308°20.9 

6.1 

23° 13.5 

-0.2 

58.2 

35 

17:15 

18:08 

19:09 

07:01 

08:03 

09:01 

23 

166°26.5 

-23° 10.3 

322°46.0 

6.1 

23° 13.3 

-0.3 

58.2 

30 

17:27 

18:21 

19:22 

06:50 

07:50 

08:48 


SD. — 16.2 

d=-0.2 

S.D. = 15.7 

20 

17:48 

18:44 

19:43 

06:29 

07:28 

08:26 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

18:07 

18:24 

18:41 

18:60 

19:21 

19:34 

19:48 

20:06 

20:27 

20:38 

20:49 

21:02 

21:18 

21:36 

19:03 

19:21 

19:39 

19:58 

20:21 

20:34 

20:49 

21:07 

21:30 

21:40 

21:52 

22:06 

22:22 

22:42 

20:02 

20:19 

20:37 

20:55 

21:17 

21:30 

21:44 

22:01 

22:22 

22:33 

22:44 

22:57 

23:12 

23:30 

06:11 

05:55 

05:39 

05:21 

05:01 

04:49 

04:35 

04:19 

03:60 

03:51 

03:40 

03:28 

03:15 

02:59 

07:09 

06:51 

06:33 

06:14 

05:52 

05:39 

05:24 

05:07 

04:45 

04:34 

04:23 

04:09 

03:53 

03:35 

08:07 

07:49 

07:31 

07:12 

06:49 

06:36 

06:21 

06:03 

05:41 

05:30 

05:18 

05:04 

04:48 

04:29 

Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

181 u 26.2 

196°25.9 

211°25.6 

226°25.3 

241°25.1 

256°24.8 

271°24.5 

286°24.2 

301°23.9 

316°23.6 

331°23.3 

346°23.0 

-23° 10.5 
-23° 10.6 
-23° 10.8 
-23°11.0 
-23°11.1 
-23°11.3 
-23°11.4 
-23°11.6 
-23°11.7 
-23°11.9 
-23° 12.0 
-23° 12.2 

337 u 11.0 

351°36.1 

6°01.1 

20°26.1 

34°51.1 

49°16.1 

63°41.1 

78°06.1 

92°31.1 

106°56.0 

121°21.0 

135°46.0 

6.1 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

23 u 12.9 
23° 12.4 
23°11.7 
23° 10.9 
23°09.9 
23°08.8 
23°07.5 
23°06.1 
23°04.6 
23°02.9 
23°01.0 
22°59.0 

-0.4 

-0.6 

-0.7 

-0.9 

-1.0 

-1.2 

-1.3 

-1.5 

-1.6 

-1.8 

-1.9 

-2.1 

58.2 

58.2 

58.2 

58.3 
58.3 
58.3 
58.3 
58.3 

58.3 

58.4 
58.4 
58.4 








12 

1°22.7 

-23° 12.3 

150°10.9 

6.0 

22°56.9 

-2.2 

58.4 








13 

16°22.4 

-23°12.5 

164°35.9 

6.0 

22°54.6 

-2.4 

58.4 



Sun 



Moon 


14 

31°22.1 

-23° 12.6 

179°00.9 

6.0 

22°52.1 

-2.5 

58.4 

Day 

hqn.ot Time 

Mer. 

Mer. Pass. 

Age 

15 

46°21.8 

-23° 12.8 

193°25.8 

6.0 

22°49.5 

-2.7 

58.5 


00" 

12 h 

Pass 

Upper 

Lower 


16 

61°21.5 

-23°12.9 

207°50.8 

6.0 

22°46.8 

-2.8 

58.5 

12 

06:41 

06:27 

11:53 

00:37 

12:09 

16(100%) 

17 

76°21.2 

-23°13.1 

222° 15.8 

6.0 

22°43.9 

-3.0 

58.5 

13 

06:13 

05:59 

11:54 

00:37 

13:05 

17(98%) 

18 

91°20.9 

-23° 13.2 

236°40.8 

6.0 

22°40.9 

-3.1 

58.5 

14 

05:45 

05:31 

11:54 

01:34 

14:04 

18(94%) 

19 

106°20.6 

-23° 13.4 

251°05.8 

6.0 

22°37.7 

-3.3 

58.5 








20 

121°20.3 

-23° 13.5 

265°30.8 

6.0 

22°34.4 

-3.4 

58.5 








21 

136°20.0 

-23° 13.6 

279°55.9 

6.0 

22°30.9 

-3.5 

58.6 








22 

151°19.7 

-23° 13.8 

294° 20.9 

6.1 

22°27.3 

-3.7 

58.6 








23 

166° 19.4 

-23° 13.9 

308°46.0 

6.1 

22°23.5 

-3.8 

58.6 









SD.=16.2 

d=-0.2 

S.D. —15.9 
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Saturn 


Stars 


December 15, 16 ,17 (Sun., Mon., Tue.) 


Aries Venus Mars Jupiter 


Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

83°21.7 

147°41.2 

-23°08.8 

218°40.3 

-16°24.8 

170°21.2 

-23° 17.5 

152°18.8 

-21°57.2 

Alpheratz 

357°38.9 

29°12.1 

1 

98°24.1 

162°40.3 

-23°08.3 

233°41.1 

-16°25.3 

185°23.1 

-23° 17.5 

167°21.0 

-21°57.1 

Ankaa 

353°11.2 

-42° 12.2 

2 

113°26.6 

177°39.5 

-23°07.8 

248°41.9 

-16°25.8 

200° 24.9 

-23° 17.5 

182°23.1 

-21°57.1 

Schedar 

349°35.3 

56°39.0 

3 

128°29.1 

192°38.6 

-23°07.3 

263°42.7 

-16°26.3 

215°26.8 

-23° 17.5 

197°25.3 

-21°57.1 

Diphda 

348°51.2 

-17°52.8 

4 

143°31.5 

207°37.8 

-23°06.8 

278°43.5 

-16°26.8 

230°28.6 

-23° 17.5 

212°27.5 

-21°57.0 

Achernar 

335°23.1 

-57°08.5 

5 

158° 34.0 

222°37.0 

-23°06.3 

293°44.3 

-16°27.3 

245° 30.5 

-23° 17.5 

227°29.6 

-21°57.0 

Hamal 

327°55.5 

23°33.4 

6 

173°36.5 

237°36.1 

-23°05.8 

308°45.1 

-16°27.8 

260°32.3 

-23° 17.5 

242°31.8 

-21°57.0 

Polaris 

315°27.1 

89°21.0 

7 

188°38.9 

252°35.3 

-23°05.3 

323°45.9 

-16°28.3 

275° 34.1 

-23° 17.5 

257°34.0 

-21°56.9 

Akamar 

315°14.6 

-40° 13.8 

8 

203°41.4 

267°34.4 

-23°04.8 

338°46.7 

-16°28.8 

290°36.0 

-23° 17.4 

272°36.1 

-21°56.9 

Menkar 

314°10.1 

4°10.0 

9 

218°43.9 

282°33.6 

-23°04.3 

353°47.5 

-16°29.3 

305° 37.8 

-23° 17.4 

287°38.3 

-21°56.9 

Mirfak 

308°33.5 

49°55.9 

10 

233°46.3 

297°32.7 

-23°03.7 

8°48.3 

-16°29.7 

320° 39.7 

-23° 17.4 

302°40.5 

-21°56.8 

Aldebaran 

290°43.9 

16°32.9 

11 

248°48.8 

312°31.9 

-23°03.2 

23°49.1 

-16°30.2 

335°41.5 

-23° 17.4 

317°42.7 

-21°56.8 

Rigel 

281°07.4 

-8° 10.8 

12 

263°51.3 

327°31.1 

-23°02.7 

38°49.9 

-16°30.7 

350°43.4 

-23° 17.4 

332°44.8 

-21°56.7 

Capella 

280°27.4 

46°01.0 

13 

278°53.7 

342°30.2 

-23°02.2 

53°50.7 

-16°31.2 

5°45.2 

-23° 17.4 

347°47.0 

-21°56.7 

Bellatrix 

278°26.9 

6°21.9 

14 

293° 56.2 

357° 29.4 

-23°01.7 

68°51.5 

-16°31.7 

20°47.0 

-23° 17.4 

2°49.2 

-21°56.7 

Elnath 

278°06.6 

28°37.3 

15 

308° 58.6 

12°28.5 

-23°01.2 

83°52.3 

-16°32.2 

35°48.9 

-23° 17.4 

17°51.3 

-21°56.6 

Alnilam 

275°41.5 

-1°11.5 

16 

324°01.1 

27°27.7 

-23°00.7 

98°53.1 

-16°32.7 

50°50.7 

-23° 17.4 

32°53.5 

-21°56.6 

Betelgeuse 

270°56.1 

7°24.5 

17 

339° 03.6 

42°26.9 

-23°00.2 

113°53.9 

-16°33.2 

65°52.6 

-23° 17.4 

47°55.7 

-21°56.6 

Canopus 

263°53.6 

-52°42.4 

18 

354°06.0 

57°26.0 

-22°59.7 

128°54.7 

-16°33.7 

80° 54.4 

-23° 17.4 

62°57.8 

-21°56.5 

Sirius 

258°29.4 

-16°44.5 

19 

9°08.5 

72°25.2 

-22°59.1 

143°55.6 

-16°34.1 

95°56.3 

-23° 17.3 

78°00.0 

-21°56.5 

Adara 

255°08.7 

-28°60.0 

20 

24° 11.0 

87° 24.3 

-22°58.6 

158°56.4 

-16°34.6 

110°58.1 

-23° 17.3 

93°02.2 

-21°56.5 

Procyon 

244° 54.7 

5°10.5 

21 

39° 13.4 

102°23.5 

-22°58.1 

173°57.2 

-16°35.1 

125°59.9 

-23° 17.3 

108°04.3 

-21°56.4 

Pollux 

243°21.9 

27°58.5 

22 

54° 15.9 

117°22.7 

-22°57.6 

188°58.0 

-16°35.6 

141°01.8 

-23° 17.3 

123°06.5 

-21°56.4 

Avior 

234° 15.7 

-59°34.2 

23 

69° 18.4 

132°21.8 

-22°57.1 

203°58.8 

-16°36.1 

156°03.6 

-23° 17.3 

138°08.7 

-21°56.3 

Suhail 

222°48.9 

-43°30.6 

Mer.pass.:18:23 | 

v-0.8 dO.5 

m-3.8 

v0.8 d-0.5 ml.7 | 

< 

bo 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.3 

-69°47.6 


Alphard 

217°51.5 

-8°44.6 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.6 

11°52.2 











n i iKKo 


fii°oo4 

0 

84° 20.8 

147°21.0 

-22 u 56.5 

218 u 59.6 

-16 u 36.6 

171 u 05.5 

-23 u 17.3 

153 u 10.9 

-21°56.3 

uuDne 

±yo ‘to.i 

i onO on i 

Ol Oo.^f 

1 A O A "7 ~t 

1 

99° 23.3 

162°20.2 

-22°56.0 

234° 00.4 

-16°37.1 

186°07.3 

-23° 17.3 

168°13.0 

-21°56.3 

Denebola 

182 zy.l 

14 2 . 1.1 

2 

114°25.8 

177° 19.3 

-22°55.5 

249°01.2 

-16°37.6 

201°09.2 

-23° 17.3 

183°15.2 

-21°56.2 

Gienah 

175°47.8 

1 700A A 1T 

-17°38.9 

3 

129°28.2 

192° 18.5 

-22°55.0 

264° 02.0 

-16°38.0 

216°11.0 

-23° 17.3 

198°17.4 

-21°56.2 

Acrux 

1(5 U4.5 

-63° 12.1 

4 

144° 30.7 

207° 17.7 

-22°54.4 

279°02.8 

-16°38.5 

231°12.8 

-23° 17.3 

213°19.5 

-21°56.2 

Gacrux 

171 56.1 

-57° 13.1 

5 

159°33.1 

222° 16.8 

-22°53.9 

294° 03.6 

-16°39.0 

246° 14.7 

-23° 17.3 

228°21.7 

-21°56.1 

Alioth 

166° 17.0 

55°51.0 

6 

174°35.6 

237° 16.0 

-22°53.4 

309° 04.4 

-16°39.5 

261°16.5 

-23° 17.3 

243°23.9 

-21°56.1 

Spica 

158°26.7 

-11°15.7 

/lAOlA o 

7 

189°38.1 

252° 15.2 

-22°52.8 

324°05.1 

-16°40.0 

276° 18.4 

-23° 17.2 

258°26.0 

-21°56.0 

Alcaid 

152°55.6 

49 12.0 

8 

204°40.5 

267° 14.3 

-22°52.3 

339° 05.9 

-16°40.5 

291°20.2 

-23° 17.2 

273°28.2 

-21°56.0 

Hadar 

148°42.0 

1 A O O A A tZ 

-60°27.7 

9 

219°43.0 

282° 13.5 

-22°51.8 

354° 06.7 

-16°41.0 

306°22.0 

-23° 17.2 

288°30.4 

-21°56.0 

Menkent 

148 02.0 

-36°27.7 

10 

234°45.5 

297° 12.7 

-22°51.2 

9°07.5 

-16°41.4 

321°23.9 

-23° 17.2 

303°32.5 

-21°55.9 

Arcturus 

145 51.7 

19°05.1 

11 

249°47.9 

312°11.8 

-22°50.7 

24° 08.3 

-16°41.9 

336°25.7 

-23° 17.2 

318°34.7 

-21°55.9 

Rigil Kent. 

139°46.2 

-60°54.7 

12 

264° 50.4 

327° 11.0 

-22°50.2 

39°09.1 

-16°42.4 

351°27.6 

-23° 17.2 

333°36.9 

-21°55.9 

Zubenelg. 

137°00.8 

-16°07.2 

13 

279° 52.9 

342° 10.2 

-22°49.6 

54° 09.9 

-16°42.9 

6°29.4 

-23° 17.2 

348°39.0 

-21°55.8 

Kochab 

137°21.0 

1 A“7 tZ 

74°04.3 

ACO-IA A 

14 

294° 55.3 

357°09.3 

-22°49.1 

69°10.7 

-16°43.4 

21°31.3 

-23° 17.2 

3°41.2 

-21°55.8 

Alphecca 

126 07.6 

1 1 oO oi 1 

26 39.0 

acOaoo 

15 

309°57.8 

12°08.5 

-22°48.5 

84° 11.5 

-16°43.9 

36°33.1 

-23° 17.2 

18°43.4 

-21°55.8 

Antares 

112 21.1 

-26 28.3 

16 

325°00.3 

27°07.7 

-22°48.0 

99° 12.3 

-16°44.3 

51°34.9 

-23° 17.2 

33°45.5 

-21°55.7 

Atria 

107°19.5 

1 A A O A"7 O 

-69°03.5 

irOi|/| O 

17 

340° 02.7 

42°06.9 

-22°47.5 

114°13.1 

-16°44.8 

66°36.8 

-23° 17.1 

48°47.7 

-21°55.7 

Sa bi k 

102 Ur.8 

-15 44.o 

070 A fZ A 

18 

355°05.2 

57°06.0 

-22°46.9 

129° 13.9 

-16°45.3 

81°38.6 

-23°17.1 

63°49.9 

-21°55.6 

Shaula 

96° 16.3 

r\ O A A “7 

-37 06.9 

1 A O 0 A A 

19 

10°07.6 

72°05.2 

-22°46.4 

144° 14.7 

-16°45.8 

96°40.5 

-23° 17.1 

78°52.1 

-21°55.6 

Rasalhague 

96 02.7 

AAO a a c. 

12 32.9 

Cl OAA O 

20 

25°10.1 

87°04.4 

-22°45.8 

159° 15.5 

-16°46.3 

111°42.3 

-23° 17.1 

93°54.2 

-21°55.6 

Eta min 

yU 44.0 

51 29.3 

21 

40° 12.6 

102°03.6 

-22°45.3 

174° 16.3 

-16°46.8 

126°44.1 

-23°17.1 

108°56.4 

-21°55.5 

Kaus Aust. 

83°38.3 

oaOoc a 

-34°22.4 

ooo A O A 

22 

55° 15.0 

117°02.7 

-22°44.7 

189° 17.1 

-16°47.2 

141°46.0 

-23° 17.1 

123°58.6 

-21°55.5 

Vega 

80 36.4 

38 48.2 

23 

70° 17.5 

132°01.9 

-22°44.2 

204° 17.9 

-16°47.7 

156°47.8 

-23° 17.1 

139°00.7 

-21°55.5 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.3 

Mer.pass.:18:19 | 

v-0.8 dO.5 

m-3.8 

v0.8 d-0.5 ml.7 | 

< 

b 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.7 

-56°40.4 





















Deneb 

49°28.8 

45°21.3 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.0 

0 

85°20.0 

147“01.1 

-22 u 43.6 

219 u 18.7 

-16“48.2 

171°49.7 

-23 u 17.1 

154°02.9 

-21 u 55.4 

Alnair 

27°38.3 

-46°52.1 

1 

100°22.4 

162°00.3 

-22°43.1 

234° 19.5 

-16°48.7 

186°51.5 

-23° 17.1 

169°05.1 

-21°55.4 

Fomalhaut 

15°19.2 

-29°31.2 

2 

115°24.9 

176°59.4 

-22°42.5 

249° 20.3 

-16°49.2 

201°53.4 

-23° 17.1 

184°07.2 

-21°55.3 

Scheat 

13°49.2 

28°11.5 

3 

130° 27.4 

191°58.6 

-22°42.0 

264°21.1 

-16°49.6 

216°55.2 

-23° 17.1 

199°09.4 

-21°55.3 

Markab 

13°34.0 

15°18.8 

4 

145° 29.8 

206°57.8 

-22°41.4 

279°21.9 

-16°50.1 

231°57.0 

-23° 17.0 

214°11.6 

-21°55.3 

2019/12/ 

SHA 

Mer.pass 

5 

160°32.3 

221°57.0 

-22°40.8 

294° 22.7 

-16°50.6 

246° 58.9 

-23° 17.0 

229°13.7 

-21°55.2 


64° 19.5 

14:10 

6 

175°34.7 

236°56.1 

-22°40.3 

309° 23.5 

-16°51.1 

262°00.7 

-23° 17.0 

244° 15.9 

-21°55.2 

Mars 

135°18 6 

09:25 

7 

190° 37.2 

251°55.3 

-22°39.7 

324° 24.3 

-16°51.6 

277° 02.6 

-23° 17.0 

259°18.1 

-21°55.2 

J u piter 

1JJ lU.w 

86°59.6 

12:37 

8 

205° 39.7 

266°54.5 

-22°39.2 

339°25.1 

-16°52.0 

292° 04.4 

-23° 17.0 

274°20.2 

-21°55.1 

Saturn 

68°57.1 

13:49 

9 

220°42.1 

281°53.7 

-22°38.6 

354° 25.9 

-16°52.5 

307° 06.2 

-23° 17.0 

289°22.4 

-21°55.1 




10 

235°44.6 

296°52.9 

-22°38.0 

9°26.7 

-16°53.0 

322°08.1 

-23° 17.0 

304°24.6 

-21°55.1 

2019/12/ 

SHA 

Mer.pass 

11 

250°47.1 

311°52.0 

-22°37.5 

24° 27.4 

-16°53.5 

337° 09.9 

-23° 17.0 

319°26.7 

-21°55.0 

Venus 

63°00.2 

14:11 

12 

265°49.5 

326°51.2 

-22°36.9 

39°28.2 

-16°54.0 

352°11.8 

-23° 17.0 

334°28.9 

-21°55.0 

Mars 

134°38.7 

09:24 

13 

280° 52.0 

341°50.4 

-22°36.3 

54° 29.0 

-16°54.4 

7°13.6 

-23° 16.9 

349°31.1 

-21°54.9 

Jupiter 

86° 44.6 

12:34 

14 

295°54.5 

356°49.6 

-22°35.8 

69°29.8 

-16°54.9 

22°15.5 

-23° 16.9 

4°33.2 

-21°54.9 

Saturn 

68°50.0 

13:45 

15 

310°56.9 

11°48.8 

-22°35.2 

84° 30.6 

-16°55.4 

37°17.3 

-23° 16.9 

19°35.4 

-21°54.9 

2019/12/ 

SHA 

Mer.pass 

16 

325°59.4 

26°48.0 

-22°34.6 

99°31.4 

-16°55.9 

52°19.1 

-23° 16.9 

34°37.6 

-21°54.8 

Venus 

61°41.1 

14:13 

17 

341°01.9 

41°47.1 

-22°34.1 

114°32.2 

-16°56.4 

67°21.0 

-23° 16.9 

49°39.7 

-21°54.8 

Mars 

133°58.7 

09:22 

18 

356°04.3 

56°46.3 

-22°33.5 

129°33.0 

-16°56.8 

82°22.8 

-23° 16.9 

64°41.9 

-21°54.8 

Jupiter 

86°29.7 

12:31 

19 

11°06.8 

71°45.5 

-22°32.9 

144° 33.8 

-16°57.3 

97° 24.7 

-23° 16.9 

79°44.1 

-21°54.7 

Saturn 

68°42.9 

13:42 

20 

26°09.2 

86°44.7 

-22°32.4 

159°34.6 

-16°57.8 

112°26.5 

-23° 16.9 

94°46.2 

-21°54.7 

1 Horizontal naralax 


21 

41° 11.7 

101°43.9 

-22°31.8 

174° 35.4 

-16°58.3 

127°28.3 

-23° 16.9 

109°48.4 

-21°54.6 


r 

Venus; 

0.1 

22 

56° 14.2 

116°43.1 

-22°31.2 

189°36.2 

-16°58.7 

142°30.2 

-23° 16.9 

124°50.6 

-21°54.6 


Mars: 

0.1 

23 

71° 16.6 

131°42.3 

-22°30.6 

204° 37.0 

-16°59.2 

157°32.0 

-23° 16.8 

139°52.7 

-21°54.6 




Mer.pass.:18:15 | 

< 

6 

oo 

Q- 

o 

b 

m-3.8 

v0.8 d-0.5 ml.7 | 

vl.8 dO.O 

m-1.7 

v2.2 dO.O m0.6 





234 



2019 December 15 to Dec. 17 


h Sun Moon 


Sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

181 u 19.1 

-23 u 14.1 

323 u ll.l 

6.1 

22 u 19.6 

-4.0 

58.6 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

196° 18.8 

-23° 14.2 

337°36.2 

6.1 

22°15.6 

-4.1 

58.6 

72 

08:21 

10:49 

— 

— 

13:02 

15:30 

2 

211°18.5 

-23° 14.3 

352°01.3 

6.1 

22°11.4 

-4.3 

58.6 

70 

08:01 

09:49 

— 

— 

14:02 

15:50 

3 

226° 18.2 

-23° 14.5 

6°26.4 

6.2 

22°07.0 

-4.4 

58.6 

68 

07:45 

09:14 

— 

— 

14:37 

16:05 

4 

241° 17.9 

-23° 14.6 

20°51.6 

6.2 

22°02.5 

-4.6 

58.7 

66 

07:32 

08:49 

10:28 

13:22 

15:02 

16:18 

5 

256° 17.6 

-23° 14.8 

35° 16.8 

6.2 

21°57.9 

-4.7 

58.7 

64 

07:21 

08:30 

09:47 

14:04 

15:21 

16:29 

6 

271°17.3 

-23° 14.9 

49°42.0 

6.2 

21°53.2 

-4.8 

58.7 

62 

07:12 

08:14 

09:19 

14:32 

15:37 

16:39 

7 

286° 17.0 

-23° 15.0 

64° 07.3 

6.3 

21°48.3 

-5.0 

58.7 

60 

07:04 

08:00 

08:58 

14:53 

15:50 

16:47 

8 

301°16.7 

-23° 15.2 

78°32.6 

6.3 

21°43.2 

-5.1 

58.7 

58 

06:56 

07:49 

08:40 

15:10 

16:02 

16:55 

9 

316° 16.4 

-23° 15.3 

92°57.9 

6.3 

21°38.0 

-5.3 

58.7 

56 

06:49 

07:39 

08:26 

15:25 

16:12 

17:01 

10 

331°16.1 

-23° 15.4 

107°23.2 

6.4 

21°32.7 

-5.4 

58.7 

54 

06:43 

07:29 

08:13 

15:38 

16:21 

17:07 

11 

346° 15.8 

-23° 15.6 

121°48.6 

6.4 

21°27.2 

-5.5 

58.7 

52 

06:38 

07:21 

08:02 

15:49 

16:29 

17:13 

12 

1°15.5 

-23° 15.7 

136° 14.0 

6.4 

21°21.6 

-5.7 

58.8 

50 

06:32 

07:14 

07:52 

15:58 

16:37 

17:18 

13 

16°15.2 

-23° 15.8 

150°39.5 

6.5 

21°15.9 

-5.8 

58.8 

45 

06:21 

06:58 

07:32 

16:19 

16:53 

17:30 

14 

31°14.9 

-23° 15.9 

165°05.0 

6.5 

21°10.0 

-5.9 

58.8 

40 

06:10 

06:45 

07:15 

16:36 

17:06 

17:40 

15 

46° 14.6 

-23° 16.1 

179°30.5 

6.5 

21°04.0 

-6.1 

58.8 

35 

06:01 

06:33 

07:01 

16:50 

17:18 

17:50 

16 

61°14.3 

-23° 16.2 

193°56.0 

6.6 

20°57.8 

-6.2 

58.8 

30 

05:52 

06:22 

06:49 

17:02 

17:29 

17:58 

17 

76° 14.0 

-23° 16.3 

208°21.6 

6.6 

20°51.6 

-6.3 

58.8 

20 

05:36 

06:04 

06:27 

17:23 

17:47 

18:15 

18 

91°13.7 

-23° 16.5 

222°47.3 

6.7 

20°45.2 

-6.5 

58.8 

10 

05:20 

05:46 

06:09 

17:42 

18:05 

18:31 

19 

106° 13.4 

-23° 16.6 

237° 13.0 

6.7 

20°38.6 

-6.6 

58.8 

0 

05:03 

05:29 

05:52 

17:59 

18:22 

18:48 

20 

121°13.1 

-23° 16.7 

251°38.7 

6.7 

20°31.9 

-6.7 

58.8 

-10 

04:44 

05:11 

05:34 

18:17 

18:40 

19:07 

21 

136° 12.8 

-23° 16.8 

266° 04.5 

6.8 

20°25.1 

-6.9 

58.9 

-20 

04:22 

04:51 

05:15 

18:36 

19:00 

19:29 

22 

151°12.5 

-23° 17.0 

280°30.3 

6.8 

20° 18.2 

-7.0 

58.9 

-30 

03:53 

04:26 

04:53 

18:58 

19:25 

19:58 

23 

166°12.2 

-23° 17.1 

294° 56.1 

6.9 

20°11.1 

-7.1 

58.9 

-35 

03:34 

04:11 

04:40 

19:11 

19:40 

20:17 


SD. —16.2 

Q_ 

II 

O 

S.D. —16.0 

-40 

03:11 

03:53 

04:25 

19:26 

19:58 

20:40 


-45 

02:41 

03:30 

04:08 

19:44 

20:21 

21:10 

Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

01:56 

03:01 

03:45 

20:06 

20:50 

21:56 










ni -or 

no-AfS 


oni 7 

91 DR 

99-9R 

0 

181°11.9 

-23° 17.2 

309°22.0 

6.9 

20°03.9 

-7.3 

58.9 

-0^ 

Ui.ZO 

uz.^-o 

Uj.Ot 

ZU. 1 1 

Zi.UD 

ZZ. Zo 

1 

196°11.6 

-23° 17.3 

323°48.0 

7.0 

19°56.6 

-7.4 

58.9 

-54 

00:44 

02:28 

03:22 

20:29 

21:23 

23:08 

2 

211°11.3 

-23° 17.4 

338° 14.0 

7.0 

19°49.1 

-7.5 

58.9 

-56 


02:06 

03:08 

20:43 

21:45 


3 

226°11.0 

-23° 17.6 

352°40.0 

7.1 

19°41.6 

-7.6 

58.9 

-58 


01:37 

02:51 

20:60 

22:15 


4 

241° 10.7 

-23° 17.7 

7°06.1 

7.1 

19°33.9 

-7.8 

58.9 

-60 


00:49 

02:31 

21:20 

23:04 


5 

256° 10.4 

-23° 17.8 

21°32.2 

7.2 

19°26.1 

-7.9 

58.9 








6 

271°10.1 

-23° 17.9 

35°58.4 

7.2 

19°18.1 

-8.0 

58.9 



Moonrise 



Moonset 


7 

286°09.8 

-23° 18.0 

50°24.7 

7.3 

19°10.0 

-8.1 

59.0 

Lat. 

Sun 

Mon 

Tue 

Sun 

Mon 

Tue 

8 

301°09.5 

-23° 18.1 

64°51.0 

7.3 

19°01.9 

-8.2 

59.0 

72 

— 

16:51 

20:02 

— 

15:23 

14:06 

9 

316°09.2 

-23° 18.2 

79° 17.3 

7.4 

18°53.6 

-8.4 

59.0 

70 

— 

18:05 

20:27 

— 

14:07 

13:39 

10 

331°08.9 

-23° 18.4 

93°43.7 

7.4 

18°45.1 

-8.5 

59.0 

68 

16:26 

18:43 

20:46 

13:48 

13:29 

13:18 

11 

346°08.6 

-23° 18.5 

108°10.2 

7.5 

18°36.6 

-8.6 

59.0 

66 

17:15 

19:09 

21:01 

12:58 

13:02 

13:02 

12 

1°08.3 

-23° 18.6 

122°36.7 

7.5 

18°28.0 

-8.7 

59.0 

64 

17:46 

19:29 

21:13 

12:26 

12:41 

12:48 

13 

16°08.0 

-23° 18.7 

137°03.2 

7.6 

18°19.2 

-8.8 

59.0 

62 

18:09 

19:45 

21:23 

12:03 

12:24 

12:37 

14 

31°07.7 

-23° 18.8 

151°29.9 

7.6 

18°10.3 

-8.9 

59.0 

60 

18:28 

19:59 

21:32 

11:44 

12:10 

12:27 

15 

46°07.4 

-23° 18.9 

165°56.5 

7.7 

18°01.3 

-9.0 

59.0 

58 

18:43 

20:10 

21:40 

11:28 

11:57 

12:19 

16 

61°07.1 

-23° 19.0 

180°23.2 

7.7 

17°52.2 

-9.2 

59.0 

56 

18:56 

20:20 

21:47 

11:14 

11:47 

12:11 

17 

76°06.8 

-23° 19.1 

194°50.0 

7.8 

17°43.0 

-9.3 

59.0 

54 

19:08 

20:29 

21:53 

11:03 

11:37 

12:04 

18 

91°06.5 

-23° 19.2 

209° 16.8 

7.9 

17°33.7 

-9.4 

59.0 

52 

19:18 

20:37 

21:58 

10:52 

11:29 

11:58 

19 

106°06.2 

-23° 19.3 

223°43.7 

7.9 

17°24.2 

-9.5 

59.1 

50 

19:27 

20:44 

22:03 

10:43 

11:21 

11:53 

20 

121°05.9 

-23° 19.4 

238° 10.7 

8.0 

17° 14.7 

-9.6 

59.1 

45 

19:46 

20:59 

22:13 

10:23 

11:05 

11:41 

21 

136°05.6 

-23° 19.5 

252°37.7 

8.0 

17°05.1 

-9.7 

59.1 

40 

20:01 

21:11 

22:22 

10:07 

10:52 

11:31 

22 

151°05.3 

-23° 19.7 

267°04.7 

8.1 

16°55.3 

-9.8 

59.1 

35 

20:14 

21:22 

22:29 

09:54 

10:41 

11:22 

23 

166°05.0 

-23° 19.8 

281°31.8 

8.1 

16°45.5 

-9.9 

59.1 

30 

20:25 

21:31 

22:36 

09:42 

10:31 

11:14 


SD. —16.3 

d=-0.1 

S.D. —16.1 

20 

20:45 

21:46 

22:47 

09:21 

10:13 

11:01 


10 

21:01 

22:00 

22:57 

09:04 

09:58 

10:49 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

21:17 

22:13 

23:06 

08:47 

09:44 

10:39 









-10 

21:33 

22:25 

23:15 

08'30 

09:30 

10:27 

0 

1 

181°04.7 

196°04.4 

-23 u 19.9 
-23°20.0 

295 u 59.0 

310°26.2 

8.2 

8.2 

16 u 35.5 

16°25.5 

-10.0 

-10.1 

59.1 

59.1 

-20 

21:49 

22:39 

23:25 

08:12 

09:14 

10:16 

2 

211°04.0 

-23°20.1 

324°53.5 

8.3 

16°15.3 

-10.2 

59.1 

-30 

22:08 

22:54 

23:36 

07:52 

08:56 

10:02 

3 

226°03.7 

-23°20.2 

339°20.8 

8.4 

16°05.1 

-10.3 

59.1 

-35 

22:19 

23:03 

23:43 

07:39 

08:46 

09:54 









-40 

22:32 

23:14 

23:50 

07:25 

08:34 

09:45 

4 

5 

241°03.4 

256°03.1 

-23°20.3 

-23°20.4 

353°48.2 

8°15.7 

8.4 

8.5 

15°54.7 

15°44.3 

-10.4 

-10.5 

59.1 

59.1 

-45 

-50 

22:47 

23:05 

23:26 

23:40 

23:58 

07:09 

06:48 

08:20 

08:03 

09:34 

09:21 

6 

271°02.8 

-23°20.4 

22°43.2 

8.5 

15°33.7 

-10.6 

59.1 








7 

286°02.5 

-23°20.5 

37°10.7 

8.6 

15°23.1 

-10.7 

59.1 

-52 

23:14 

23:47 

- : - 

06:38 

07:54 

09:15 

8 

301°02.2 

-23°20.6 

51°38.3 

8.6 

15°12.4 

-10.8 

59.1 

-54 

re 

23:24 

OQ.Q/l 

23:54 

nn-no 

06:27 

Afi. 1 A 

07:45 

ny.or 

09:08 

ooni 

9 

316°01.9 

-23°20.7 

66°06.0 

8.7 

15°01.6 

-10.9 

59.1 

-DO 

-58 

23:47 


uu.uz 

00:11 

UD.14 

05:60 

U i . OD 

07:23 

uy.ui 

08:52 

10 

331°01.6 

-23°20.8 

80°33.7 

8.8 

14°50.7 

-10.9 

59.1 








11 

346°01.3 

-23°20.9 

95°01.5 

8.8 

14°39.7 

-11.0 

59.1 

-60 


00:01 

00:22 

05:42 

07:09 

08:42 

12 

1°01.0 

-23°21.0 

109°29.4 

8.9 

14°28.6 

-11.1 

59.1 








13 

16°00.7 

-23°21.1 

123°57.2 

8.9 

14° 17.5 

-11.2 

59.2 



Sun 



Moon 


14 

31°00.4 

-23°21.2 

138°25.2 

9.0 

14°06.2 

-11.3 

59.2 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

46°00.1 

-23°21.3 

152°53.2 

9.0 

13°54.9 

-11.4 

59.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°59.8 

-23°21.4 

167°21.2 

9.1 

13°43.5 

-11.4 

59.2 

15 

05:17 

05:02 

11:54 

02:33 

15:02 

19(87%) 

17 

75°59.5 

-23°21.5 

181°49.3 

9.1 

13°32.0 

-11.5 

59.2 

16 

04:48 

04:33 

11:55 

03:30 

15:58 

20(79%) 

18 

90°59.2 

-23°21.5 

196° 17.5 

9.2 

13°20.4 

-11.6 

59.2 

17 

04:19 

04:04 

11:55 

04:25 

16:52 

21(69%) 

19 

105°58.9 

-23°21.6 

210°45.7 

9.2 

13°08.8 

-11.7 

59.2 








20 

120°58.6 

-23°21.7 

225° 14.0 

9.3 

12°57.1 

-11.8 

59.2 








21 

135°58.3 

-23°21.8 

239°42.3 

9.3 

12°45.3 

-11.8 

59.2 








22 

150°58.0 

-23°21.9 

254° 10.6 

9.4 

12°33.4 

-11.9 

59.2 








23 

165°57.6 

-23°22.0 

268°39.1 

9.4 

12°21.5 

-12.0 

59.2 









SD. —16.3 

Q- 

II 

O 

S.D. —16.1 
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Saturn 


Stars 


December 18, 19 ,20 (Wed., Thu., Fri.) 


Aries Venus Mars Jupiter 


Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

86° 19.1 

146°41.4 

-22°30.0 

219°37.7 

-16°59.7 

172°33.9 

-23° 16.8 

154°54.9 

-21°54.5 

Alpheratz 

357°38.9 

29°12.1 

1 

101°21.6 

161°40.6 

-22°29.5 

234°38.5 

-17°00.2 

187°35.7 

-23°16.8 

169°57.1 

-21°54.5 

Ankaa 

353°11.2 

-42° 12.2 

2 

116°24.0 

176°39.8 

-22°28.9 

249°39.3 

-17°00.6 

202°37.5 

-23° 16.8 

184°59.2 

-21°54.5 

Schedar 

349°35.3 

56°39.0 

3 

131°26.5 

191°39.0 

-22°28.3 

264°40.1 

-17°01.1 

217°39.4 

-23°16.8 

200°01.4 

-21°54.4 

Diphda 

348°51.2 

-17°52.9 

4 

146°29.0 

206°38.2 

-22°27.7 

279°40.9 

-17°01.6 

232°41.2 

-23°16.8 

215°03.6 

-21°54.4 

Achernar 

335°23.1 

-57°08.5 

5 

161°31.4 

221°37.4 

-22°27.1 

294°41.7 

-17°02.1 

247° 43.1 

-23° 16.8 

230°05.7 

-21°54.3 

Hamal 

327°55.5 

23°33.4 

6 

176°33.9 

236°36.6 

-22°26.5 

309°42.5 

-17°02.5 

262°44.9 

-23°16.8 

245° 07.9 

-21°54.3 

Polaris 

315°28.0 

89°21.0 

7 

191°36.4 

251°35.8 

-22°26.0 

324°43.3 

-17°03.0 

277°46.7 

-23° 16.8 

260° 10.1 

-21°54.3 

Akamar 

315°14.6 

-40° 13.8 

8 

206°38.8 

266°35.0 

-22°25.4 

339°44.1 

-17°03.5 

292°48.6 

-23° 16.7 

275° 12.2 

-21°54.2 

Menkar 

314°10.1 

4°10.0 

9 

221°41.3 

281°34.2 

-22°24.8 

354°44.9 

-17°04.0 

307°50.4 

-23° 16.7 

290° 14.4 

-21°54.2 

Mirfak 

308°33.5 

49°55.9 

10 

236°43.7 

296°33.4 

-22°24.2 

9°45.7 

-17°04.4 

322°52.3 

-23°16.7 

305° 16.5 

-21°54.2 

Aldebaran 

290°43.9 

16°32.9 

11 

251°46.2 

311°32.5 

-22°23.6 

24°46.4 

-17°04.9 

337°54.1 

-23°16.7 

320° 18.7 

-21°54.1 

Rigel 

281°07.4 

-8° 10.9 

12 

266°48.7 

326°31.7 

-22°23.0 

39°47.2 

-17°05.4 

352°55.9 

-23° 16.7 

335°20.9 

-21°54.1 

Capella 

280°27.4 

46°01.0 

13 

281°51.1 

341°30.9 

-22°22.4 

54°48.0 

-17°05.9 

7°57.8 

-23°16.7 

350°23.0 

-21°54.0 

Bellatrix 

278°26.9 

6°21.9 

14 

296°53.6 

356°30.1 

-22°21.8 

69°48.8 

-17°06.3 

22°59.6 

-23°16.7 

5°25.2 

-21°54.0 

Elnath 

278°06.6 

28°37.3 

15 

311°56.1 

11°29.3 

-22°21.2 

84°49.6 

-17°06.8 

38°01.5 

-23° 16.7 

20°27.4 

-21°54.0 

Alnilam 

275°41.5 

-1°11.5 

16 

326°58.5 

26°28.5 

-22°20.6 

99°50.4 

-17°07.3 

53°03.3 

-23°16.7 

35°29.5 

-21°53.9 

Betelgeuse 

270°56.1 

7°24.5 

17 

342°01.0 

41°27.7 

-22°20.0 

114°51.2 

-17°07.8 

68°05.1 

-23° 16.6 

50°31.7 

-21°53.9 

Canopus 

263°53.6 

-52°42.4 

18 

357°03.5 

56°26.9 

-22° 19.4 

129°52.0 

-17°08.2 

83°07.0 

-23° 16.6 

65°33.9 

-21°53.9 

Sirius 

258°29.4 

-16°44.5 

19 

12°05.9 

71°26.1 

-22° 18.8 

144°52.8 

-17°08.7 

98°08.8 

-23°16.6 

80°36.0 

-21°53.8 

Adara 

255°08.6 

-28°60.0 

20 

27° 08.4 

86°25.3 

-22° 18.2 

159°53.5 

-17°09.2 

113° 10.7 

-23°16.6 

95°38.2 

-21°53.8 

Procyon 

244° 54.7 

5°10.5 

21 

42° 10.8 

101°24.5 

-22°17.6 

174°54.3 

-17°09.7 

128° 12.5 

-23° 16.6 

110°40.4 

-21°53.7 

Pollux 

243°21.8 

27°58.5 

22 

57° 13.3 

116°23.7 

-22° 17.0 

189°55.1 

-17°10.1 

143° 14.3 

-23° 16.6 

125°42.5 

-21°53.7 

Avior 

234° 15.7 

-59°34.2 

23 

72°15.8 

131°22.9 

-22° 16.4 

204°55.9 

-17°10.6 

158° 16.2 

-23°16.6 

140°44.7 

-21°53.7 

Suhail 

222°48.9 

-43°30.6 

| Mer.pass.:18:ll | 

< 

o 

bo 

Q_ 

O 

b 

m-3.8 

v0.8 d-0.5 ml.6 

< 

CO 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.2 

-69°47.7 


Alphard 

217°51.5 

-8°44.6 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.6 

11°52.2 














0 

87 u 18.2 

146 u 22.1 

-22 u 15.8 

219 u 56.7 

-17° 11.1 

173 u 18.0 

-23 u 16.6 

155 u 46.9 

-21 u 53.6 

uuDne 

±yo ‘to.u 

i onO on a 

Ol Oo.^f 

I/O A "7 ~t 

1 

102°20.7 

161°21.3 

-22° 15.2 

234° 57.5 

-17°11.5 

188° 19.9 

-23°16.5 

170°49.0 

-21°53.6 

Denebola 

182 2y.U 

14 2.1.1 

2 

117° 23.2 

176°20.5 

-22° 14.6 

249°58.3 

-17° 12.0 

203°21.7 

-23° 16.5 

185°51.2 

-21°53.6 

Gienah 

175°47.7 

1 700 0/1 IT 

-17°38.9 

3 

132°25.6 

191°19.7 

-22° 14.0 

264°59.0 

-17° 12.5 

218°23.5 

-23°16.5 

200°53.4 

-21°53.5 

Acrux 

l/J U4.5 

-63° 12.1 

4 

147° 28.1 

206° 18.9 

-22° 13.4 

279°59.8 

-17°13.0 

233°25.4 

-23° 16.5 

215°55.5 

-21°53.5 

Gacrux 

171 56.1 

1 CfiO 1 C. C\ 

-57° 13.1 

5 

162°30.6 

221°18.1 

-22° 12.8 

295°00.6 

-17° 13.4 

248° 27.2 

-23°16.5 

230°57.7 

-21°53.4 

Alioth 

166 16.9 

55°50.9 

6 

177° 33.0 

236° 17.3 

-22° 12.2 

310°01.4 

-17°13.9 

263°29.1 

-23° 16.5 

245°59.9 

-21°53.4 

Spica 

158°26.7 

-11°15.7 

A AO 1 A ~7 

7 

192°35.5 

251° 16.5 

-22° 11.5 

325°02.2 

-17°14.4 

278°30.9 

-23° 16.5 

261°02.0 

-21°53.4 

Alcaid 

152°55.6 

49 12./ 

8 

207° 38.0 

266° 15.7 

-22° 10.9 

340°03.0 

-17°14.8 

293°32.7 

-23°16.5 

276°04.2 

-21°53.3 

Hadar 

148°42.0 

i a o O nn tz 

-60°27.7 

n/ O A“7 O 

9 

222°40.4 

281°14.9 

-22° 10.3 

355°03.8 

-17°15.3 

308° 34.6 

-23° 16.5 

291°06.3 

-21°53.3 

Menkent 

148 02.6 

-36 27.8 

10 

237°42.9 

296° 14.1 

-22°09.7 

10°04.5 

-17°15.8 

323°36.4 

-23° 16.4 

306°08.5 

-21°53.3 

Arcturus 

145 51.7 

19°05.1 

11 

252°45.3 

311°13.4 

-22°09.1 

25°05.3 

-17°16.2 

338°38.3 

-23° 16.4 

321°10.7 

-21°53.2 

Rigil Kent. 

139°46.2 

-60°54.7 

12 

267°47.8 

326° 12.6 

-22°08.5 

40°06.1 

-17°16.7 

353°40.1 

-23° 16.4 

336° 12.8 

-21°53.2 

Zubenelg. 

137°00.7 

-16°07.2 

13 

282°50.3 

341°11.8 

-22°07.8 

55°06.9 

-17°17.2 

8°41.9 

-23° 16.4 

351°15.0 

-21°53.1 

Kochab 

137°20.9 

i c\~7 tz 

74°04.3 

a tz O o o a 

14 

297°52.7 

356° 11.0 

-22°07.2 

70°07.7 

-17°17.6 

23°43.8 

-23° 16.4 

6°17.2 

-21°53.1 

Alphecca 

126 07.6 

i i no m i 

26 38.9 

acOaoo 

15 

312°55.2 

11°10.2 

-22°06.6 

85°08.5 

-17°18.1 

38°45.6 

-23° 16.4 

21°19.3 

-21°53.1 

Antares 

112 21.1 

-26 28.3 

16 

327° 57.7 

26°09.4 

-22°06.0 

100°09.3 

-17°18.6 

53°47.5 

-23° 16.4 

36°21.5 

-21°53.0 

Atria 

107°19.5 

i nno a -7 o 

-69°03.5 

irO// O 

17 

343° 00.1 

41°08.6 

-22°05.3 

115°10.0 

-17°19.0 

68°49.3 

-23°16.4 

51°23.7 

-21°53.0 

Sa bi k 

102 U/.8 

-15 44.8 

O “7 O r\ r\ 

18 

358°02.6 

56°07.8 

-22°04.7 

130° 10.8 

-17°19.5 

83°51.1 

-23°16.3 

66°25.8 

-21°52.9 

Shaula 

96° 16.3 

r\ O A A “7 

-37 06.9 

1 A O A A A 

19 

13°05.1 

71°07.0 

-22°04.1 

145°11.6 

-17° 20.0 

98°53.0 

-23° 16.3 

81°28.0 

-21°52.9 

Rasalhague 

96 02.7 

AAO a a c. 

12 32.9 

ri O AA O 

20 

28°07.5 

86°06.2 

-22°03.5 

160° 12.4 

-17° 20.4 

113°54.8 

-23°16.3 

96°30.1 

-21°52.9 

Eta min 

yU 44.6 

51 29.3 

21 

43° 10.0 

101°05.4 

-22°02.8 

175° 13.2 

-17° 20.9 

128°56.7 

-23°16.3 

111°32.3 

-21°52.8 

Kaus Aust. 

83°38.3 

oaOoc a 

-34°22.4 

ooo A O A 

22 

58° 12.5 

116°04.7 

-22°02.2 

190° 14.0 

-17°21.4 

143°58.5 

-23° 16.3 

126°34.5 

-21°52.8 

Vega 

80 36.4 

38 48.2 

23 

73° 14.9 

131°03.9 

-22°01.6 

205° 14.7 

-17°21.8 

159°00.3 

-23°16.3 

141°36.6 

-21°52.8 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.3 

Mer.pass.:18:07 

v-0.8 dO.6 

m-3.8 

v0.8 d-0.5 ml.6 

< 

b 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.7 

-56°40.4 





















Deneb 

49°28.8 

45°21.3 

Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°42.9 

9°58.0 

0 

88 u 17.4 

146°03.1 

-22 u 00.9 

220 u 15.5 

-17 u 22.3 

174 u 02.2 

-23 u 16.3 

156 u 38.8 

-21 u 52.7 

Alnair 

27°38.4 

-46°52.1 

1 

103° 19.8 

161°02.3 

-22°00.3 

235° 16.3 

-17° 22.8 

189°04.0 

-23°16.2 

171°41.0 

-21°52.7 

Fomalhaut 

15°19.2 

-29°31.2 

2 

118°22.3 

176°01.5 

-21°59.7 

250° 17.1 

-17° 23.2 

204°05.9 

-23°16.2 

186°43.1 

-21°52.6 

Scheat 

13°49.2 

28°11.5 

3 

133°24.8 

191°00.7 

-21°59.0 

265° 17.9 

-17° 23.7 

219°07.7 

-23° 16.2 

201°45.3 

-21°52.6 

Markab 

13°34.0 

15°18.8 

4 

148° 27.2 

205°59.9 

-21°58.4 

280° 18.7 

-17°24.2 

234°09.5 

-23°16.2 

216°47.5 

-21°52.6 

2019/12/ 

SHA 

Mer.pass 

5 

163°29.7 

220°59.2 

-21°57.8 

295° 19.4 

-17°24.6 

249° 11.4 

-23°16.2 

231°49.6 

-21°52.5 


60°22.3 

14:14 

6 

178°32.2 

235° 58.4 

-21°57.1 

310°20.2 

-17°25.1 

264° 13.2 

-23° 16.2 

246°51.8 

-21°52.5 

Mars 

133°18 6 

09:21 

7 

193°34.6 

250°57.6 

-21°56.5 

325°21.0 

-17° 25.6 

279° 15.1 

-23°16.2 

261°53.9 

-21°52.4 

J u piter 

1J J 1U.U 

86° 14.8 

12:28 

8 

208°37.1 

265°56.8 

-21°55.8 

340°21.8 

-17° 26.0 

294° 16.9 

-23°16.2 

276°56.1 

-21°52.4 

Saturn 

68°35 8 

13:38 

9 

223°39.6 

280°56.0 

-21°55.2 

355°22.6 

-17°26.5 

309° 18.7 

-23°16.1 

291°58.3 

-21°52.4 


ue jj.y 


10 

238°42.0 

295°55.2 

-21°54.5 

10°23.3 

-17°27.0 

324° 20.6 

-23°16.1 

307°00.4 

-21°52.3 

2019/12/ 

SHA 

Mer.pass 

11 

253°44.5 

310°54.5 

-21°53.9 

25°24.1 

-17°27.4 

339° 22.4 

-23°16.1 

322°02.6 

-21°52.3 

Venus 

59°03.9 

14:15 

12 

268°46.9 

325°53.7 

-21°53.3 

40°24.9 

-17°27.9 

354° 24.3 

-23°16.1 

337°04.8 

-21°52.3 

Mars 

132°38.4 

09:20 

13 

283°49.4 

340°52.9 

-21°52.6 

55°25.7 

-17°28.4 

9°26.1 

-23°16.1 

352°06.9 

-21°52.2 

Jupiter 

85°59.8 

12:25 

14 

298°51.9 

355°52.1 

-21°52.0 

70°26.5 

-17°28.8 

24° 27.9 

-23°16.1 

7°09.1 

-21°52.2 

Saturn 

68°28.6 

13:35 

15 

313°54.3 

10°51.3 

-21°51.3 

85°27.2 

-17°29.3 

39°29.8 

-23°16.1 

22°11.3 

-21°52.1 

2019/12/ 

SHA 

Mer.pass 

16 

328°56.8 

25°50.6 

-21°50.7 

100°28.0 

-17° 29.7 

54°31.6 

-23° 16.0 

37°13.4 

-21°52.1 

Venus 

57°45.7 

14:17 

17 

343°59.3 

40° 49.8 

-21°50.0 

115°28.8 

-17°30.2 

69°33.5 

-23°16.0 

52°15.6 

-21°52.1 

Mars 

131°58.1 

09:18 

18 

359°01.7 

55°49.0 

-21°49.4 

130°29.6 

-17°30.7 

84°35.3 

-23°16.0 

67°17.7 

-21°52.0 

Jupiter 

85°44.8 

12:22 

19 

14°04.2 

70°48.2 

-21°48.7 

145°30.4 

-17°31.1 

99°37.1 

-23° 16.0 

82°19.9 

-21°52.0 

Saturn 

68°21.4 

13:31 

20 

29°06.7 

85°47.5 

-21°48.0 

160°31.1 

-17°31.6 

114°39.0 

-23°16.0 

97°22.1 

-21°51.9 

1 Horizontal naralax 


21 

44° 09.1 

100°46.7 

-21°47.4 

175°31.9 

-17°32.0 

129°40.8 

-23° 16.0 

112°24.2 

-21°51.9 


r 

Venus; 

0.1 

22 

59° 11.6 

115°45.9 

-21°46.7 

190°32.7 

-17°32.5 

144°42.6 

-23°16.0 

127°26.4 

-21°51.9 


Mars: 

0.1 

23 

74° 14.1 

130°45.1 

-21°46.1 

205°33.5 

-17°33.0 

159°44.5 

-23°16.0 

142°28.6 

-21°51.8 
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2019 December 18 to Dec. 20 


h Sun Moon 


Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

180°57.3 

-23 u 22.1 

283 u 07.5 

9.5 

12° 09.5 

-12.0 

59.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195°57.0 

-23°22.1 

297°36.0 

9.5 

11°57.4 

-12.1 

59.2 

72 

08:24 

10:55 


— 

12:59 

15:30 

2 

210°56.7 

-23°22.2 

312°04.6 

9.6 

11°45.2 

-12.2 

59.2 

70 

08:04 

09:53 

— 

— 

14:01 

15:50 

3 

225°56.4 

-23°22.3 

326°33.2 

9.6 

11°33.0 

-12.2 

59.2 

68 

07:48 

09:17 

— 

— 

14:36 

16:06 

4 

240°56.1 

-23°22.4 

341°01.9 

9.7 

11°20.7 

-12.3 

59.2 

66 

07:35 

08:52 

10:33 

13:21 

15:02 

16:19 

5 

255°55.8 

-23°22.5 

355°30.6 

9.7 

11°08.4 

-12.4 

59.2 

64 

07:24 

08:32 

09:50 

14:03 

15:21 

16:30 

6 

270°55.5 

-23°22.5 

9°59.3 

9.8 

10°56.0 

-12.4 

59.2 

62 

07:14 

08:16 

09:22 

14:32 

15:37 

16:39 

7 

285°55.2 

-23°22.6 

24°28.1 

9.8 

10°43.5 

-12.5 

59.2 

60 

07:06 

08:03 

09:00 

14:53 

15:51 

16:48 

8 

300°54.9 

-23°22.7 

38°57.0 

9.9 

10°31.0 

-12.6 

59.2 

58 

06:58 

07:51 

08:43 

15:11 

16:03 

16:55 

9 

315°54.6 

-23°22.8 

53°25.9 

9.9 

10° 18.4 

-12.6 

59.2 

56 

06:52 

07:41 

08:28 

15:26 

16:13 

17:02 

10 

330°54.3 

-23°22.8 

67°54.8 

10.0 

10°05.7 

-12.7 

59.2 

54 

06:45 

07:32 

08:15 

15:38 

16:22 

17:08 

11 

345°54.0 

-23°22.9 

82°23.8 

10.0 

9°53.0 

-12.7 

59.2 

52 

06:40 

07:23 

08:04 

15:49 

16:30 

17:14 

12 

0°53.7 

-23°23.0 

96°52.8 

10.0 

9°40.3 

-12.8 

59.2 

50 

06:34 

07:16 

07:54 

15:59 

16:38 

17:19 

13 

15°53.4 

-23°23.0 

111°21.9 

10.1 

9°27.5 

-12.8 

59.2 

45 

06:23 

06:60 

07:34 

16:20 

16:54 

17:31 

14 

30°53.0 

-23°23.1 

125°51.0 

10.1 

9° 14.6 

-12.9 

59.2 

40 

06:12 

06:46 

07:17 

16:37 

17:07 

17:42 

15 

45°52.7 

-23°23.2 

140°20.1 

10.2 

9°01.7 

-12.9 

59.2 

35 

06:03 

06:35 

07:03 

16:51 

17:19 

17:51 

16 

60°52.4 

-23°23.3 

154°49.3 

10.2 

8°48.7 

-13.0 

59.2 

30 

05:54 

06:24 

06:50 

17:03 

17:30 

17:60 

17 

75°52.1 

-23°23.3 

169° 18.5 

10.2 

8°35.7 

-13.0 

59.2 

20 

05:38 

06:05 

06:29 

17:25 

17:49 

18:16 

18 

90°51.8 

-23°23.4 

183°47.8 

10.3 

8°22.6 

-13.1 

59.2 

10 

05:21 

05:48 

06:11 

17:43 

18:06 

18:32 

19 

105°51.5 

-23°23.5 

198° 17.1 

10.3 

8°09.5 

-13.1 

59.2 

0 

05:04 

05:31 

05:53 

18:01 

18:23 

18:49 

20 

120°51.2 

-23°23.5 

212°46.4 

10.4 

7°56.4 

-13.2 

59.2 

-10 

04:45 

05:13 

05:36 

18:18 

18:41 

19:08 

21 

135°50.9 

-23°23.6 

227° 15.8 

10.4 

7°43.2 

-13.2 

59.2 

-20 

04:23 

04:52 

05:17 

18:37 

19:02 

19:31 

22 

150°50.6 

-23°23.7 

241°45.2 

10.4 

7°29.9 

-13.3 

59.2 

-30 

03:54 

04:27 

04:55 

18:59 

19:27 

20:00 

23 

165°50.3 

-23°23.7 

256° 14.6 

10.5 

7° 16.6 

-13.3 

59.2 

-35 

03:35 

04:12 

04:42 

19:12 

19:42 

20:19 


SD. —16.3 

Q_ 

II 

O 

S.D. —16.1 

-40 

03:12 

03:54 

04:26 

19:27 

20:00 

20:42 


-45 

02:41 

03:31 

04:08 

19:45 

20:23 

21:13 

Thu 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

-50 

01:56 

03:01 

03:46 

20:08 

20:53 

21:58 










ni -or 

no-AfS 

hp-pr 

on. 1 n 


99-9fi 

0 

180°50.0 

-23°23.8 

270°44.1 

10.5 

7°03.3 

-13.3 

59.2 

-0^ 

Ui.ZO 

uz.^-o 

Uj. JJ 

zu. ±y 

zi.uo 

ZZ.ZO 

1 

195°49.7 

-23°23.8 

285° 13.6 

10.5 

6°50.0 

-13.4 

59.2 

-54 

00:42 

02:28 

03:23 

20:31 

21:26 

23:13 

2 

210°49.4 

-23°23.9 

299°43.1 

10.6 

6°36.6 

-13.4 

59.2 

-56 


02:06 

03:08 

20:45 

21:48 


3 

225°49.0 

-23°24.0 

314° 12.7 

10.6 

6°23.1 

-13.4 

59.2 

-58 


01:36 

02:52 

21:02 

22:18 


4 

240°48.7 

-23°24.0 

328°42.3 

10.6 

6°09.7 

-13.5 

59.2 

-60 


00:46 

02:31 

21:23 

23:09 


5 

255°48.4 

-23°24.1 

343° 11.9 

10.6 

5°56.2 

-13.5 

59.2 








6 

270°48.1 

-23°24.1 

357°41.6 

10.7 

5°42.6 

-13.5 

59.2 



Moonrise 



Moonset 


7 

285° 47.8 

-23°24.2 

12°11.3 

10.7 

5°29.1 

-13.6 

59.2 

Lat. 

Wed 

Thu 

Fri 

Wed 

Thu 

Fri 

8 

300° 47.5 

-23°24.3 

26°41.0 

10.7 

5° 15.5 

-13.6 

59.2 

72 

22:21 

— 

00:30 

13:35 

13:12 

12:52 

9 

315°47.2 

-23°24.3 

41° 10.7 

10.7 

5°01.9 

-13.6 

59.2 

70 

22:33 

— 

00:32 

13:21 

13:07 

12:54 

10 

330°46.9 

-23°24.4 

55°40.5 

10.8 

4°48.2 

-13.7 

59.2 

68 

22:42 

— 

00:34 

13:10 

13:03 

12:56 

11 

345°46.6 

-23° 24.4 

70° 10.2 

10.8 

4°34.5 

-13.7 

59.2 

66 

22:49 


00:35 

13:01 

12:59 

12:57 

12 

0°46.3 

-23°24.5 

84°40.1 

10.8 

4°20.8 

-13.7 

59.2 

64 

22:55 


00:36 

12:53 

12:56 

12:58 

13 

15°46.0 

-23°24.5 

99°09.9 

10.8 

4° 07.1 

-13.7 

59.2 

62 

23:01 


00:37 

12:46 

12:53 

12:59 

14 

30°45.7 

-23°24.6 

113°39.7 

10.9 

3°53.4 

-13.7 

59.2 

60 

23:05 


00:38 

12:40 

12:51 

13:00 

15 

45°45.3 

-23°24.6 

128°09.6 

10.9 

3°39.6 

-13.8 

59.2 

58 

23:10 


00:39 

12:35 

12:49 

13:01 

16 

60°45.0 

-23°24.7 

142°39.5 

10.9 

3°25.9 

-13.8 

59.2 

56 

23:13 


00:39 

12:30 

12:47 

13:02 

17 

75°44.7 

-23°24.7 

157°09.4 

10.9 

3° 12.1 

-13.8 

59.2 

54 

23:16 


00:40 

12:26 

12:45 

13:03 

18 

90° 44.4 

-23°24.8 

171°39.3 

10.9 

2°58.2 

-13.8 

59.2 

52 

23:19 


00:40 

12:22 

12:43 

13:03 

19 

105° 44.1 

-23°24.8 

186°09.2 

10.9 

2°44.4 

-13.8 

59.2 

50 

23:22 

— 

00:41 

12:19 

12:42 

13:04 

20 

120°43.8 

-23°24.9 

200°39.2 

11.0 

2°30.6 

-13.8 

59.2 

45 

23:28 

— 

00:42 

12:11 

12:39 

13:05 

21 

135°43.5 

-23°24.9 

215°09.1 

11.0 

2° 16.7 

-13.9 

59.2 

40 

23:33 

— 

00:43 

12:05 

12:36 

13:06 

22 

150°43.2 

-23°25.0 

229°39.1 

11.0 

2°02.9 

-13.9 

59.2 

35 

23:37 

— 

00:44 

11:59 

12:34 

13:07 

23 

165°42.9 

-23°25.0 

244° 09.1 

11.0 

1°49.0 

-13.9 

59.2 

30 

23:41 

— 

00:44 

11:54 

12:31 

13:08 


SD.—16.3 

d=-0.1 

S.D. —16.2 

20 

23:47 


00:45 

11:46 

12:28 

13:09 


10 

23:52 


00:47 

11:38 

12:25 

13:10 

Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

23:58 


00:48 

11:31 

12:21 

13:11 









-10 


00:03 

00'49 

11:24 

12:18 

1312 

0 

180 u 42.6 

-23 u 25.0 

258°39.1 

11.0 

l u 35.1 

-13.9 

59.2 

-20 


00:08 

00:50 

11:16 

12:15 

13:13 

1 

195°42.3 

-23°25.1 

273°09.1 

11.0 

1°21.2 

-13.9 

59.2 








2 

210°41.9 

-23°25.1 

287°39.1 

11.0 

1°07.3 

-13.9 

59.2 

-30 


00:15 

00:51 

11:07 

12:11 

13:15 

3 

225°41.6 

-23°25.2 

302°09.2 

11.0 

0°53.4 

-13.9 

59.2 

-35 

/in 


00:18 

nn-oo 

00:52 
nn- cp 

11:02 

1 n.RR 

12:09 

13:15 

n.ic 

4 

240°41.3 

-23°25.2 

316°39.2 

11.0 

0°39.5 

-13.9 

59.2 

-4U 

-45 


uu.zz 

00:27 

UU.Do 

00:54 

1U.OD 

10:49 

1Z.UD 

12:03 

lO. ID 

13:17 

5 

255°41.0 

-23°25.2 

331°09.2 

11.0 

0°25.6 

-13.9 

59.2 

-50 

00:08 

00:32 

00:55 

10:40 

11:60 

13:18 

6 

270°40.7 

-23°25.3 

345°39.3 

11.0 

0° 11.7 

-13.9 

59.1 








7 

285°40.4 

-23°25.3 

0°09.3 

11.1 

-0°02.2 

-13.9 

59.1 

-52 

00:13 

00:35 

00:55 

10:37 

11:58 

13:19 

8 

300°40.1 

-23°25.4 

14°39.4 

11.1 

-0° 16.1 

-13.9 

59.1 

-54 

00:18 

00:38 

00:56 

10:32 

11:56 

13:19 

9 

315°39.8 

-23°25.4 

29°09.5 

11.1 

-0°30.0 

-13.9 

59.1 

-56 

-58 

00:23 

00:30 

00:41 

00:44 

00:56 

00:57 

10:28 

10:22 

11:54 

11:52 

13:20 

13:21 

10 

330°39.5 

-23°25.4 

43°39.5 

11.1 

-0°43.9 

-13.9 

59.1 








11 

345°39.2 

-23°25.5 

58°09.6 

11.1 

-0°57.8 

-13.9 

59.1 

-60 

00:37 

00:48 

00:58 

10:16 

11:49 

13:21 

12 

0°38.8 

-23°25.5 

72°39.6 

11.1 

-1° 11.7 

-13.9 

59.1 








13 

15°38.5 

-23°25.5 

87°09.7 

11.1 

-1°25.5 

-13.9 

59.1 



Sun 



Moon 


14 

30°38.2 

-23°25.6 

101°39.7 

11.1 

-1°39.4 

-13.9 

59.1 

Day 

Eqn. 

of Time 

Mer. 

Mer.Pass. 

Age 

15 

45°37.9 

-23°25.6 

116°09.8 

11.0 

-1°53.3 

-13.9 

59.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

60°37.6 

-23°25.6 

130°39.8 

11.0 

-2°07.1 

-13.8 

59.1 

18 

03:49 

03:35 

11:56 

05:18 

17:44 

22(58%) 

17 

75°37.3 

-23°25.7 

145°09.9 

11.0 

-2°20.9 

-13.8 

59.1 

19 

03:20 

03:05 

11:56 

06:09 

18:34 

23(47%) 

18 

90°37.0 

-23°25.7 

159°39.9 

11.0 

-2°34.8 

-13.8 

59.1 

20 

02:50 

02:35 

11:57 

06:59 

19:24 

24(36%) 

19 

105°36.7 

-23°25.7 

174°09.9 

11.0 

-2°48.6 

-13.8 

59.1 








20 

120°36.4 

-23°25.7 

188°40.0 

11.0 

-3°02.4 

-13.8 

59.1 








21 

135°36.1 

-23°25.8 

203°10.0 

11.0 

-3° 16.1 

-13.8 

59.1 








22 

150°35.7 

-23°25.8 

217°40.0 

11.0 

-3°29.9 

-13.7 

59.1 








23 

165°35.4 

-23°25.8 

232° 10.0 

11.0 

-3°43.6 

-13.7 

59.1 









SD. —16.3 

Q_ 

II 

O 

b 

S.D. = 16.1 
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Saturn 


Stars 


December 21, 22 ,23 (Sat., Sun., Mon.) 


Aries Venus Mars Jupiter 


Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

89° 16.5 

145°44.4 

-21°45.4 

220°34.3 

-17°33.4 

174°46.3 

-23° 15.9 

157°30.7 

-21°51.8 

Alpheratz 

357°38.9 

29°12.1 

1 

104° 19.0 

160°43.6 

-21°44.8 

235°35.0 

-17°33.9 

189°48.2 

-23° 15.9 

172°32.9 

-21°51.8 

Ankaa 

353°11.2 

-42° 12.2 

2 

119°21.4 

175°42.8 

-21°44.1 

250°35.8 

-17°34.4 

204° 50.0 

-23° 15.9 

187°35.0 

-21°51.7 

Schedar 

349°35.4 

56°39.0 

3 

134° 23.9 

190°42.0 

-21°43.4 

265°36.6 

-17°34.8 

219°51.8 

-23° 15.9 

202°37.2 

-21°51.7 

Diphda 

348°51.2 

-17°52.9 

4 

149° 26.4 

205°41.3 

-21°42.8 

280° 37.4 

-17°35.3 

234° 53.7 

-23° 15.9 

217°39.4 

-21°51.6 

Achernar 

335°23.2 

-57°08.5 

5 

164° 28.8 

220°40.5 

-21°42.1 

295°38.1 

-17°35.7 

249° 55.5 

-23° 15.9 

232°41.5 

-21°51.6 

Hamal 

327°55.5 

23°33.4 

6 

179°31.3 

235°39.7 

-21°41.4 

310°38.9 

-17°36.2 

264° 57.4 

-23° 15.9 

247°43.7 

-21°51.6 

Polaris 

315°28.8 

89°21.0 

7 

194° 33.8 

250°39.0 

-21°40.8 

325°39.7 

-17°36.6 

279°59.2 

-23° 15.8 

262°45.8 

-21°51.5 

Akamar 

315°14.6 

-40° 13.8 

8 

209° 36.2 

265°38.2 

-21°40.1 

340°40.5 

-17°37.1 

295°01.0 

-23° 15.8 

277°48.0 

-21°51.5 

Menkar 

314°10.1 

4°09.9 

9 

224° 38.7 

280°37.4 

-21°39.4 

355°41.2 

-17°37.6 

310°02.9 

-23° 15.8 

292°50.2 

-21°51.4 

Mirfak 

308°33.5 

49°55.9 

10 

239°41.2 

295°36.7 

-21°38.8 

10°42.0 

-17°38.0 

325° 04.7 

-23° 15.8 

307°52.3 

-21°51.4 

Aldebaran 

290°43.9 

16°32.9 

11 

254°43.6 

310°35.9 

-21°38.1 

25°42.8 

-17°38.5 

340° 06.6 

-23° 15.8 

322°54.5 

-21°51.4 

Rigel 

281°07.4 

-8° 10.9 

12 

269°46.1 

325°35.1 

-21°37.4 

40°43.6 

-17°38.9 

355°08.4 

-23° 15.8 

337°56.7 

-21°51.3 

Capella 

280°27.4 

46°01.0 

13 

284°48.6 

340° 34.4 

-21°36.8 

55°44.4 

-17°39.4 

10°10.2 

-23° 15.8 

352°58.8 

-21°51.3 

Bellatrix 

278°26.9 

6°21.9 

14 

299°51.0 

355°33.6 

-21°36.1 

70°45.1 

-17°39.9 

25°12.1 

-23° 15.7 

8°01.0 

-21°51.3 

Elnath 

278°06.6 

28°37.3 

15 

314° 53.5 

10°32.8 

-21°35.4 

85°45.9 

-17°40.3 

40° 13.9 

-23° 15.7 

23°03.1 

-21°51.2 

Alnilam 

275°41.5 

-1°11.5 

16 

329° 55.9 

25°32.1 

-21°34.7 

100°46.7 

-17°40.8 

55°15.7 

-23° 15.7 

38°05.3 

-21°51.2 

Betelgeuse 

270°56.1 

7°24.5 

17 

344° 58.4 

40°31.3 

-21°34.0 

115°47.5 

-17°41.2 

70° 17.6 

-23° 15.7 

53°07.5 

-21°51.1 

Canopus 

263°53.6 

-52°42.4 

18 

0°00.9 

55°30.5 

-21°33.4 

130°48.2 

-17°41.7 

85° 19.4 

-23° 15.7 

68°09.6 

-21°51.1 

Sirius 

258°29.4 

-16°44.5 

19 

15°03.3 

70°29.8 

-21°32.7 

145°49.0 

-17°42.1 

100°21.3 

-23° 15.7 

83°11.8 

-21°51.1 

Adara 

255°08.6 

-28°60.0 

20 

30°05.8 

85°29.0 

-21°32.0 

160°49.8 

-17°42.6 

115°23.1 

-23° 15.6 

98°14.0 

-21°51.0 

Procyon 

244° 54.7 

5°10.5 

21 

45°08.3 

100°28.2 

-21°31.3 

175°50.6 

-17°43.1 

130°24.9 

-23° 15.6 

113°16.1 

-21°51.0 

Pollux 

243°21.8 

27°58.5 

22 

60° 10.7 

115°27.5 

-21°30.6 

190°51.3 

-17°43.5 

145°26.8 

-23° 15.6 

128°18.3 

-21°50.9 

Avior 

234° 15.7 

-59°34.2 

23 

75° 13.2 

130°26.7 

-21°30.0 

205°52.1 

-17°44.0 

160°28.6 

-23° 15.6 

143°20.4 

-21°50.9 

Suhail 

222°48.9 

-43°30.6 

Mer.pass.:17:59 | 

< 

6 

CO 

Q- 

o 

■vl 

m-3.8 

v0.8 d-0.5 ml.6 

< 

03 

Q- 

O 

b 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.2 

-69°47.7 


Alphard 

217°51.5 

-8°44.7 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.6 

11°52.2 











n i iKbo 



0 

90° 15.7 

145 u 26.0 

-21 u 29.3 

220“52.9 

-17 u 44.4 

175 u 30.5 

-23 u 15.6 

158 u 22.6 

-21 u 50.9 

uuDne 

±yo ‘to.u 

ionOon a 

Ol OO.^f 

1 A O A "7 "7 

1 

105°18.1 

160°25.2 

-21°28.6 

235°53.7 

-17°44.9 

190°32.3 

-23° 15.6 

173°24.8 

-21°50.8 

Denebola 

182 2y.U 

14 2.1.1 

2 

120°20.6 

175°24.4 

-21°27.9 

250° 54.4 

-17°45.3 

205° 34.1 

-23° 15.6 

188°26.9 

-21°50.8 

Gienah 

175°47.7 

1 700A A 1T 

-17°38.9 

COOlAA 

3 

135°23.0 

190°23.7 

-21°27.2 

265°55.2 

-17°45.8 

220°36.0 

-23° 15.5 

203°29.1 

-21°50.7 

Acrux 

1/8 U4.5 

-63 12.2 

4 

150° 25.5 

205°22.9 

-21°26.5 

280°56.0 

-17°46.2 

235° 37.8 

-23° 15.5 

218°31.2 

-21°50.7 

Gacrux 

171°56.0 

1 CfiO 1 C. C\ 

-57° 13.1 

5 

165°28.0 

220°22.2 

-21°25.8 

295°56.7 

-17°46.7 

250°39.6 

-23° 15.5 

233°33.4 

-21°50.7 

Alioth 

166 16.9 

55°50.9 

6 

180° 30.4 

235°21.4 

-21°25.1 

310°57.5 

-17°47.1 

265°41.5 

-23° 15.5 

248°35.6 

-21°50.6 

Spica 

158°26.7 

-11°15.7 

A AO 1 A ~7 

7 

195°32.9 

250°20.7 

-21°24.5 

325°58.3 

-17°47.6 

280°43.3 

-23° 15.5 

263°37.7 

-21°50.6 

Alcaid 

152°55.6 

4y 12./ 

8 

210°35.4 

265° 19.9 

-21°23.8 

340°59.1 

-17°48.1 

295°45.2 

-23° 15.5 

278°39.9 

-21°50.6 

Hadar 

148°41.9 

1 A O O A A tZ 

-60°27.7 

orO A“7 O 

9 

225°37.8 

280° 19.1 

-21°23.1 

355°59.8 

-17°48.5 

310°47.0 

-23° 15.5 

293°42.0 

-21°50.5 

Menkent 

148 02.6 

-36 27.8 

10 

240° 40.3 

295° 18.4 

-21°22.4 

11°00.6 

-17°49.0 

325°48.8 

-23° 15.4 

308°44.2 

-21°50.5 

Arcturus 

145 51.7 

19°05.1 

11 

255°42.8 

310° 17.6 

-21°21.7 

26°01.4 

-17°49.4 

340° 50.7 

-23° 15.4 

323°46.4 

-21°50.4 

Rigil Kent. 

139°46.1 

-60°54.6 

12 

270° 45.2 

325° 16.9 

-21°21.0 

41°02.2 

-17°49.9 

355°52.5 

-23° 15.4 

338°48.5 

-21°50.4 

Zubenelg. 

137°00.7 

-16°07.2 

13 

285°47.7 

340° 16.1 

-21°20.3 

56°02.9 

-17°50.3 

10° 54.4 

-23° 15.4 

353°50.7 

-21°50.4 

Kochab 

137°20.9 

1 OCO A“7 IT 

74°04.3 

A tZ O o O A 

14 

300° 50.2 

355° 15.4 

-21° 19.6 

71°03.7 

-17°50.8 

25°56.2 

-23° 15.4 

8°52.8 

-21°50.3 

Alphecca 

126 07.5 

1 1 oO oi 1 

26 38.9 

acOaoo 

15 

315°52.6 

10° 14.6 

-21°18.9 

86°04.5 

-17°51.2 

40°58.0 

-23° 15.4 

23°55.0 

-21°50.3 

Antares 

112 21.1 

-26 28.3 

16 

330° 55.1 

25° 13.9 

-21°18.2 

101°05.2 

-17°51.7 

55°59.9 

-23° 15.3 

38°57.2 

-21°50.2 

Atria 

107°19.5 

1 A A O A "7 O 

-69°03.5 

1 C O A A O 

17 

345°57.5 

40°13.1 

-21°17.5 

116°06.0 

-17°52.1 

71°01.7 

-23° 15.3 

53°59.3 

-21°50.2 

Sa bi k 

102 U/.8 

-15 44.8 

070 A fZ A 

18 

1°00.0 

55°12.4 

-21°16.8 

131°06.8 

-17°52.6 

86°03.5 

-23° 15.3 

69°01.5 

-21°50.2 

Shaula 

96° 16.3 

r\ /- O a A “7 

-37 06.9 

1 A O 0 A A 

19 

16°02.5 

70°11.6 

-21°16.1 

146°07.5 

-17°53.0 

101°05.4 

-23° 15.3 

84°03.7 

-21°50.1 

Rasalhague 

96 02.7 

AAO a a c. 

12 32.9 

ri O AA O 

20 

31°04.9 

85° 10.9 

-21°15.4 

161°08.3 

-17°53.5 

116°07.2 

-23° 15.3 

99°05.8 

-21°50.1 

Eta min 

yU 44.6 

51 29.3 

21 

46° 07.4 

100° 10.1 

-21°14.6 

176°09.1 

-17°53.9 

131°09.1 

-23° 15.3 

114°08.0 

-21°50.0 

Kaus Aust. 

83°38.3 

oaOoc a 

-34°22.4 

ooo A O A 

22 

61°09.9 

115°09.4 

-21°13.9 

191°09.9 

-17°54.4 

146° 10.9 

-23° 15.2 

129°10.1 

-21°50.0 

Vega 

80 36.4 

38 48.2 

23 

76° 12.3 

130°08.6 

-21°13.2 

206° 10.6 

-17°54.8 

161°12.7 

-23° 15.2 

144° 12.3 

-21°50.0 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.3 

Mer.pass.:17:56 | 

v-0.8 dO.7 

m-3.8 

v0.8 d-0.5 ml.6 

< 

b 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.7 

-56°40.4 





















Deneb 

49°28.8 

45°21.3 

Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.0 

9°58.0 

0 

91 u 14.8 

145“07.9 

-21 u 12.5 

221° 11.4 

-17°55.3 

176 u 14.6 

-23 u 15.2 

159 u 14.5 

-21°49.9 

Alnair 

27°38.4 

-46°52.1 

1 

106° 17.3 

160°07.1 

-21°11.8 

236° 12.2 

-17°55.7 

191°16.4 

-23° 15.2 

174° 16.6 

-21°49.9 

Fomalhaut 

15°19.2 

-29°31.2 

2 

121° 19.7 

175°06.4 

-21°11.1 

251°12.9 

-17°56.2 

206° 18.3 

-23° 15.2 

189°18.8 

-21°49.8 

Scheat 

13°49.2 

28°11.5 

3 

136°22.2 

190°05.6 

-21°10.4 

266° 13.7 

-17°56.6 

221°20.1 

-23° 15.2 

204°20.9 

-21°49.8 

Markab 

13°34.0 

15°18.8 

4 

151°24.7 

205°04.9 

-21°09.7 

281°14.5 

-17°57.1 

236°21.9 

-23° 15.2 

219°23.1 

-21°49.8 

2019/12/ 

SHA 

Mer.pass 

5 

166°27.1 

220°04.2 

-21°09.0 

296° 15.2 

-17°57.5 

251°23.8 

-23°15.1 

234°25.3 

-21°49.7 


56°27.8 

14:18 

6 

181°29.6 

235°03.4 

-21°08.2 

311°16.0 

-17°58.0 

266°25.6 

-23° 15.1 

249°27.4 

-21°49.7 

Mars 

131°17 7 

09:17 

7 

196°32.0 

250°02.7 

-21°07.5 

326° 16.8 

-17°58.4 

281°27.4 

-23° 15.1 

264°29.6 

-21°49.6 

J u piter 

85°29.8 

12:19 

8 

211°34.5 

265°01.9 

-21°06.8 

341° 17.5 

-17°58.9 

296°29.3 

-23° 15.1 

279°31.7 

-21°49.6 

Saturn 

68° 14.2 

13:28 

9 

226°37.0 

280°01.2 

-21°06.1 

356°18.3 

-17°59.3 

311°31.1 

-23° 15.1 

294°33.9 

-21°49.6 




10 

241°39.4 

295°00.5 

-21°05.4 

11°19.1 

-17°59.8 

326°33.0 

-23°15.1 

309°36.1 

-21°49.5 

2019/12/ 

SHA 

Mer.pass 

11 

256°41.9 

309°59.7 

-21°04.6 

26°19.9 

-18°00.2 

341°34.8 

-23° 15.0 

324°38.2 

-21°49.5 

Venus 

55°10.3 

14:19 

12 

271°44.4 

324°59.0 

-21°03.9 

41°20.6 

-18°00.7 

356°36.6 

-23° 15.0 

339°40.4 

-21°49.4 

Mars 

130°37.2 

09:16 

13 

286°46.8 

339°58.2 

-21°03.2 

56°21.4 

-18°01.1 

11°38.5 

-23° 15.0 

354°42.5 

-21°49.4 

Jupiter 

85° 14.8 

12:16 

14 

301°49.3 

354°57.5 

-21°02.5 

71°22.2 

-18°01.5 

26°40.3 

-23° 15.0 

9°44.7 

-21°49.4 

Saturn 

68°06.9 

13:25 

15 

316°51.8 

9°56.8 

-21°01.7 

86°22.9 

-18°02.0 

41°42.1 

-23° 15.0 

24°46.8 

-21°49.3 

2019/12/ 

SHA 

Mer.pass 

16 

331°54.2 

24°56.0 

-21°01.0 

101°23.7 

-18°02.4 

56°44.0 

-23° 15.0 

39°49.0 

-21°49.3 

Venus 

53°53.1 

14:20 

17 

346° 56.7 

39°55.3 

-21°00.3 

116°24.5 

-18°02.9 

71°45.8 

-23° 14.9 

54°51.2 

-21°49.2 

Mars 

129°56.6 

09:15 

18 

1°59.2 

54°54.5 

-20°59.6 

131°25.2 

-18°03.3 

86°47.7 

-23° 14.9 

69°53.3 

-21°49.2 

Jupiter 

84° 59.8 

12:14 

19 

17°01.6 

69°53.8 

-20°58.8 

146° 26.0 

-18°03.8 

101°49.5 

-23° 14.9 

84°55.5 

-21°49.2 

Saturn 

67°59.7 

13:21 

20 

32°04.1 

84°53.1 

-20°58.1 

161°26.8 

-18°04.2 

116°51.3 

-23° 14.9 

99°57.6 

-21°49.1 

1 Horizontal naralax 


21 

47° 06.5 

99°52.3 

-20°57.4 

176° 27.5 

-18°04.7 

131°53.2 

-23° 14.9 

114°59.8 

-21°49.1 


r 

Venus; 

0.1 

22 

62°09.0 

114°51.6 

-20°56.6 

191°28.3 

-18°05.1 

146°55.0 

-23° 14.9 

130°02.0 

-21°49.0 


Mars: 

0.1 

23 

77°11.5 

129°50.9 

-20°55.9 

206°29.0 

-18°05.6 

161°56.9 

-23° 14.8 

145°04.1 

-21°49.0 




Mer.pass.:17:52 | 

v-0.7 dO.7 

m-3.8 

v0.8 d-0.4 ml.6 

< 

b 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 





238 



2019 December 21 to Dec. 23 


h 

Sun 



Moon 



Sat 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180°35.1 

-23°25.8 

246 "40.0 

11.0 

-3° 57.3 

-13.7 

59.1 

1 

195°34.8 

-23°25.9 

261°09.9 

11.0 

-4° 11.0 

-13.7 

59.0 

2 

210°34.5 

-23°25.9 

275° 39.9 

10.9 

-4°24.6 

-13.6 

59.0 

3 

225°34.2 

-23°25.9 

290°09.8 

10.9 

-4°38.3 

-13.6 

59.0 

4 

240°33.9 

-23°25.9 

304° 39.7 

10.9 

-4°51.9 

-13.6 

59.0 

5 

255°33.6 

-23°25.9 

319°09.6 

10.9 

-5°05.4 

-13.6 

59.0 

6 

270°33.3 

-23°26.0 

333°39.5 

10.9 

-5°19.0 

-13.5 

59.0 

7 

285°32.9 

-23°26.0 

348°09.4 

10.9 

-5°32.5 

-13.5 

59.0 

8 

300°32.6 

-23°26.0 

2°39.3 

10.8 

-5°46.0 

-13.5 

59.0 

9 

315°32.3 

-23°26.0 

17°09.1 

10.8 

-5°59.4 

-13.4 

59.0 

10 

330°32.0 

-23°26.0 

31°38.9 

10.8 

-6° 12.8 

-13.4 

59.0 

11 

345°31.7 

-23°26.0 

46°08.7 

10.8 

-6°26.2 

-13.4 

59.0 

12 

0°31.4 

-23°26.1 

60°38.5 

10.8 

-6°39.6 

-13.3 

59.0 

13 

15°31.1 

-23°26.1 

75°08.2 

10.7 

-6°52.9 

-13.3 

59.0 

14 

30°30.8 

-23°26.1 

89°38.0 

10.7 

-7°06.1 

-13.2 

58.9 

15 

45°30.5 

-23°26.1 

104°07.7 

10.7 

-7° 19.3 

-13.2 

58.9 

16 

60° 30.1 

-23°26.1 

118°37.3 

10.7 

-7°32.5 

-13.2 

58.9 

17 

75°29.8 

-23°26.1 

133°07.0 

10.6 

-7°45.6 

-13.1 

58.9 

18 

90°29.5 

-23°26.1 

147°36.6 

10.6 

-7°58.7 

-13.1 

58.9 

19 

105°29.2 

-23°26.1 

162°06.2 

10.6 

-8°11.8 

-13.0 

58.9 

20 

120°28.9 

-23°26.1 

176°35.8 

10.6 

-8°24.8 

-13.0 

58.9 

21 

135°28.6 

-23°26.1 

191°05.3 

10.5 

-8°37.7 

-12.9 

58.9 

22 

150°28.3 

-23°26.1 

205° 34.8 

10.5 

-8°50.6 

-12.9 

58.9 

23 

165°28.0 

-23°26.1 

220°04.3 

10.5 

-9°03.5 

-12.8 

58.9 


SD.—16.3 

Q. 

II 

O 

b 

S.D. —16.1 


sun 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

180°27.7 

-23°26.2 

234°33.8 

10.4 

-9° 16.3 

-12.8 

58.9 

1 

195°27.3 

-23°26.2 

249°03.2 

10.4 

-9°29.0 

-12.7 

58.8 

2 

210°27.0 

-23°26.2 

263°32.6 

10.4 

-9°41.7 

-12.7 

58.8 

3 

225°26.7 

-23°26.2 

278°01.9 

10.3 

-9°54.3 

-12.6 

58.8 

4 

240°26.4 

-23°26.2 

292°31.3 

10.3 

-10°06.9 

-12.5 

58.8 

5 

255°26.1 

-23°26.2 

307°00.5 

10.3 

-10° 19.4 

-12.5 

58.8 

6 

270°25.8 

-23°26.2 

321°29.8 

10.2 

-10°31.8 

-12.4 

58.8 

7 

285°25.5 

-23°26.2 

335°59.0 

10.2 

-10°44.2 

-12.4 

58.8 

8 

300°25.2 

-23°26.2 

350°28.2 

10.2 

-10°56.6 

-12.3 

58.8 

9 

315°24.8 

-23°26.2 

4°57.4 

10.1 

-11°08.8 

-12.2 

58.8 

10 

330°24.5 

-23°26.1 

19°26.5 

10.1 

-11°21.0 

-12.2 

58.7 

11 

345°24.2 

-23°26.1 

33°55.5 

10.1 

-11°33.1 

-12.1 

58.7 

12 

0°23.9 

-23°26.1 

48°24.6 

10.0 

-11°45.2 

-12.0 

58.7 

13 

15°23.6 

-23°26.1 

62°53.6 

10.0 

-11°57.2 

-12.0 

58.7 

14 

30°23.3 

-23°26.1 

77°22.5 

9.9 

-12°09.1 

-11.9 

58.7 

15 

45°23.0 

-23°26.1 

91°51.5 

9.9 

-12°21.0 

-11.8 

58.7 

16 

60°22.7 

-23°26.1 

106°20.3 

9.9 

-12°32.8 

-11.7 

58.7 

17 

75°22.4 

-23°26.1 

120°49.2 

9.8 

-12°44.5 

-11.7 

58.7 

18 

90°22.0 

-23°26.1 

135°18.0 

9.8 

-12°56.1 

-11.6 

58.6 

19 

105°21.7 

-23°26.1 

149°46.8 

9.7 

-13°07.7 

-11.5 

58.6 

20 

120°21.4 

-23°26.1 

164°15.5 

9.7 

-13°19.1 

-11.4 

58.6 

21 

135°21.1 

-23°26.0 

178°44.2 

9.7 

-13°30.5 

-11.4 

58.6 

22 

150°20.8 

-23°26.0 

193°12.8 

9.6 

-13°41.9 

-11.3 

58.6 

23 

165°20.5 

-23°26.0 

207°41.4 

9.6 

-13°53.1 

-11.2 

58.6 


GHA 

180°20.2 
195°19.9 
210°19.5 
225°19.2 
240° 18.9 
255°18.6 
270° 18.3 
285° 18.0 
300° 17.7 
315°17.4 
330° 17.0 
345° 16.7 
0°16.4 
15°16.1 
30° 15.8 
45° 15.5 
60° 15.2 
75° 14.9 
90° 14.6 
105° 14.2 
120° 13.9 
135°13.6 
150°13.3 
165° 13.0 
SD. —16.3 


Dec 

GHA 

V 

Dec 

d 

HP 

-23 u 26.0 

222 u 10.0 

9.5 

-14° 04.3 

-li.i 

58.6 

-23°26.0 

236°38.5 

9.5 

-14° 15.3 

-11.0 

58.6 

-23°26.0 

251°07.0 

9.5 

-14°26.3 

-10.9 

58.5 

-23°26.0 

265°35.4 

9.4 

-14°37.2 

-10.9 

58.5 

-23°25.9 

280°03.8 

9.4 

-14°48.1 

-10.8 

58.5 

-23°25.9 

294°32.1 

9.3 

-14°58.8 

-10.7 

58.5 

-23°25.9 

309°00.4 

9.3 

-15°09.4 

-10.6 

58.5 

-23°25.9 

323°28.7 

9.2 

-15°20.0 

-10.5 

58.5 

-23°25.8 

337°56.9 

9.2 

-15°30.4 

-10.4 

58.5 

-23°25.8 

352°25.1 

9.2 

-15°40.8 

-10.3 

58.4 

-23°25.8 

6°53.2 

9.1 

-15°51.1 

-10.2 

58.4 

-23°25.8 

21°21.3 

9.1 

-16°01.3 

-10.1 

58.4 

-23°25.8 

35°49.4 

9.0 

-16°11.4 

-10.0 

58.4 

-23°25.7 

50° 17.4 

9.0 

-16°21.3 

-9.9 

58.4 

-23°25.7 

64°45.4 

8.9 

-16°31.2 

-9.8 

58.4 

-23°25.7 

79°13.3 

8.9 

-16°41.0 

-9.7 

58.3 

-23°25.6 

93°41.2 

8.9 

-16°50.7 

-9.6 

58.3 

-23°25.6 

108°09.0 

8.8 

-17°00.3 

-9.5 

58.3 

-23°25.6 

122°36.8 

8.8 

-17°09.8 

-9.4 

58.3 

-23°25.6 

137°04.6 

8.7 

-17° 19.2 

-9.3 

58.3 

-23°25.5 

151°32.3 

8.7 

-17°28.4 

-9.2 

58.3 

-23°25.5 

165°59.9 

8.7 

-17°37.6 

-9.1 

58.2 

-23°25.5 

180°27.6 

8.6 

-17°46.7 

-9.0 

58.2 

-23°25.4 

194°55.2 

8.6 

-17°55.6 

-8.9 

58.2 

Q. 

II 

O 

b 

S.D. —16.0 


Lat. 

Twilight 

Naut. Civil 

Sunrise 

Sunset 

Twilight 

Civil Naut. 

72 

08:26 

10:58 



12:59 

15:31 

70 

08:06 

09:55 



14:02 

15:51 

68 

07:50 

09:19 



14:37 

16:07 

66 

07:37 

08:54 

10:35 

13:22 

15:03 

16:20 

64 

07:26 

08:34 

09:52 

14:05 

15:23 

16:31 

62 

07:16 

08:18 

09:24 

14:33 

15:39 

16:41 

60 

07:08 

08:04 

09:02 

14:55 

15:52 

16:49 

58 

07:00 

07:53 

08:45 

15:12 

16:04 

16:57 

56 

06:53 

07:42 

08:30 

15:27 

16:14 

17:04 

54 

06:47 

07:33 

08:17 

15:40 

16:23 

17:10 

52 

06:41 

07:25 

08:06 

15:51 

16:32 

17:15 

50 

06:36 

07:18 

07:56 

16:01 

16:39 

17:21 

45 

06:24 

07:02 

07:35 

16:21 

16:55 

17:33 

40 

06:14 

06:48 

07:19 

16:38 

17:09 

17:43 

35 

06:04 

06:36 

07:04 

16:52 

17:21 

17:52 

30 

05:56 

06:26 

06:52 

17:05 

17:31 

18:01 

20 

05:39 

06:07 

06:31 

17:26 

17:50 

18:18 

10 

05:23 

05:49 

06:12 

17:45 

18:08 

18:34 

0 

05:06 

05:32 

05:55 

18:02 

18:25 

18:51 

-10 

04:47 

05:14 

05:37 

18:20 

18:43 

19:10 

-20 

04:24 

04:53 

05:18 

18:39 

19:03 

19:33 

-30 

03:55 

04:28 

04:56 

19:01 

19:28 

20:02 

-35 

03:36 

04:13 

04:43 

19:14 

19:44 

20:20 

-40 

03:13 

03:55 

04:28 

19:29 

20:02 

20:44 

-45 

02:42 

03:32 

04:10 

19:47 

20:24 

21:14 

-50 

01:57 

03:03 

03:47 

20:10 

20:54 

21:60 

-52 

01:29 

02:47 

03:36 

20:21 

21:09 

22:28 

-54 

00:42 

02:29 

03:24 

20:33 

21:27 

23:15 

-56 


02:07 

03:10 

20:47 

21:50 


-58 


01:37 

02:53 

21:04 

22:20 


-60 


00:46 

02:32 

21:25 

23:11 





Moonrise 



Moonset 


Lat. 

Sat 

Sun 

Mon 

Sat 

Sun 

Mon 

72 

02:37 

04:50 

07:22 

12:31 

12:05 

11:21 

70 

02:30 

04:32 

06:43 

12:40 

12:25 

12:02 

68 

02:25 

04:18 

06:16 

12:48 

12:40 

12:30 

66 

02:20 

04:06 

05:55 

12:55 

12:53 

12:52 

64 

02:16 

03:57 

05:39 

13:01 

13:04 

13:09 

62 

02:13 

03:49 

05:26 

13:06 

13:13 

13:24 

60 

02:10 

03:42 

05:14 

13:10 

13:21 

13:36 

58 

02:07 

03:36 

05:05 

13:14 

13:28 

13:46 

56 

02:05 

03:31 

04:56 

13:17 

13:35 

13:55 

54 

02:03 

03:26 

04:49 

13:20 

13:40 

14:04 

52 

02:01 

03:22 

04:42 

13:23 

13:45 

14:11 

50 

01:59 

03:18 

04:36 

13:26 

13:50 

14:18 

45 

01:56 

03:09 

04:23 

13:31 

13:60 

14:32 

40 

01:53 

03:02 

04:12 

13:36 

14:08 

14:44 

35 

01:50 

02:57 

04:03 

13:40 

14:15 

14:54 

30 

01:48 

02:51 

03:55 

13:44 

14:22 

15:03 

20 

01:44 

02:42 

03:42 

13:50 

14:33 

15:18 

10 

01:40 

02:35 

03:30 

13:56 

14:43 

15:31 

0 

01:37 

02:27 

03:19 

14:01 

14:52 

15:44 

-10 

01:34 

02:20 

03:08 

14:06 

15:01 

15:57 

-20 

01:31 

02:13 

02:56 

14:12 

15:11 

16:10 

-30 

01:27 

02:04 

02:43 

14:18 

15:22 

16:26 

-35 

01:25 

01:59 

02:36 

14:22 

15:28 

16:35 

-40 

01:23 

01:53 

02:27 

14:26 

15:36 

16:45 

-45 

01:20 

01:47 

02:17 

14:31 

15:44 

16:58 

-50 

01:17 

01:39 

02:05 

14:37 

15:55 

17:13 

-52 

01:15 

01:36 

01:60 

14:39 

15:60 

17:20 

-54 

01:13 

01:32 

01:53 

14:42 

16:05 

17:27 

-56 

01:12 

01:28 

01:47 

14:46 

16:11 

17:36 

-58 

01:10 

01:23 

01:39 

14:49 

16:18 

17:46 

-60 

01:07 

01:18 

01:31 

14:53 

16:26 

17:57 


Sun 

Eqn.of Time 
00 h 12 h 

02:21 02:06 

01:51 01:36 

01:21 01:06 


Moon 

Mer.Pass. 
Upper Lower 

07:49 20:14 

08:39 21:05 

09:31 21:58 


25(25%) 

26(16%) 

27(9%) 


Saturn 


Stars 


December 24, 25 ,26 (Tue., Wed., Thu.) 


Aries Venus Mars Jupiter 


Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

92° 13.9 

144° 50.1 

-20°55.2 

221°29.8 

-18°06.0 

176°58.7 

-23° 14.8 

160°06.3 

-21°49.0 

Alpheratz 

357°38.9 

29°12.1 

1 

107° 16.4 

159°49.4 

-20° 54.4 

236°30.6 

-18°06.4 

192°00.5 

-23° 14.8 

175°08.4 

-21°48.9 

Ankaa 

353°11.2 

-42° 12.2 

2 

122° 18.9 

174°48.7 

-20°53.7 

251°31.3 

-18°06.9 

207°02.4 

-23° 14.8 

190°10.6 

-21°48.9 

Schedar 

349°35.4 

56°39.0 

3 

137°21.3 

189°47.9 

-20°52.9 

266°32.1 

-18°07.3 

222°04.2 

-23° 14.8 

205°12.8 

-21°48.9 

Diphda 

348°51.2 

-17°52.9 

4 

152°23.8 

204°47.2 

-20°52.2 

281°32.9 

-18°07.8 

237°06.0 

-23° 14.8 

220° 14.9 

-21°48.8 

Achernar 

335°23.2 

-57°08.5 

5 

167° 26.3 

219°46.5 

-20°51.5 

296°33.6 

-18°08.2 

252°07.9 

-23° 14.7 

235°17.1 

-21°48.8 

Hamal 

327°55.6 

23°33.4 

6 

182°28.7 

234°45.8 

-20°50.7 

311°34.4 

-18°08.7 

267°09.7 

-23° 14.7 

250°19.2 

-21°48.7 

Polaris 

315°29.5 

89°21.0 

7 

197°31.2 

249°45.0 

-20°50.0 

326°35.2 

-18°09.1 

282°11.6 

-23° 14.7 

265°21.4 

-21°48.7 

Akamar 

315°14.6 

-40° 13.8 

8 

212°33.6 

264°44.3 

-20°49.2 

341°35.9 

-18°09.5 

297° 13.4 

-23° 14.7 

280°23.6 

-21°48.7 

Menkar 

314°10.1 

4°09.9 

9 

227° 36.1 

279°43.6 

-20°48.5 

356°36.7 

-18°10.0 

312° 15.2 

-23° 14.7 

295°25.7 

-21°48.6 

Mirfak 

308°33.5 

49°55.9 

10 

242°38.6 

294°42.9 

-20°47.7 

11°37.5 

-18°10.4 

327° 17.1 

-23° 14.6 

310°27.9 

-21°48.6 

Aldebaran 

290°43.9 

16°32.9 

11 

257°41.0 

309°42.1 

-20°47.0 

26°38.2 

-18°10.9 

342° 18.9 

-23° 14.6 

325°30.0 

-21°48.5 

Rigel 

281°07.4 

-8° 10.9 

12 

272°43.5 

324°41.4 

-20°46.3 

41°39.0 

-18°11.3 

357° 20.7 

-23° 14.6 

340°32.2 

-21°48.5 

Capella 

280°27.4 

46°01.0 

13 

287°46.0 

339°40.7 

-20°45.5 

56°39.7 

-18°11.7 

12°22.6 

-23° 14.6 

355°34.3 

-21°48.5 

Bellatrix 

278°26.9 

6°21.9 

14 

302°48.4 

354°40.0 

-20°44.8 

71°40.5 

-18°12.2 

27°24.4 

-23° 14.6 

10°36.5 

-21°48.4 

Elnath 

278°06.6 

28°37.3 

15 

317° 50.9 

9°39.2 

-20°44.0 

86°41.3 

-18°12.6 

42°26.3 

-23° 14.6 

25°38.7 

-21°48.4 

Alnilam 

275°41.5 

-1°11.5 

16 

332°53.4 

24° 38.5 

-20°43.3 

101°42.0 

-18°13.1 

57°28.1 

-23° 14.5 

40°40.8 

-21°48.3 

Betelgeuse 

270°56.1 

7°24.5 

17 

347° 55.8 

39°37.8 

-20°42.5 

116°42.8 

-18°13.5 

72°29.9 

-23° 14.5 

55°43.0 

-21°48.3 

Canopus 

263°53.6 

-52°42.5 

18 

2°58.3 

54° 37.1 

-20°41.7 

131°43.6 

-18°13.9 

87°31.8 

-23° 14.5 

70°45.1 

-21°48.3 

Sirius 

258°29.3 

-16°44.5 

19 

18°00.8 

69°36.3 

-20°41.0 

146°44.3 

-18° 14.4 

102°33.6 

-23° 14.5 

85°47.3 

-21°48.2 

Adara 

255°08.6 

-29°00.0 

20 

33°03.2 

84°35.6 

-20°40.2 

161°45.1 

-18°14.8 

117°35.4 

-23° 14.5 

100°49.5 

-21°48.2 

Procyon 

244° 54.7 

5°10.5 

21 

48°05.7 

99°34.9 

-20°39.5 

176°45.8 

-18°15.3 

132°37.3 

-23° 14.5 

115°51.6 

-21°48.1 

Pollux 

243°21.8 

27°58.5 

22 

63° 08.1 

114°34.2 

-20°38.7 

191°46.6 

-18°15.7 

147°39.1 

-23° 14.4 

130°53.8 

-21°48.1 

Avior 

234° 15.7 

-59°34.3 

23 

78° 10.6 

129°33.5 

-20°38.0 

206°47.4 

-18°16.1 

162°41.0 

-23° 14.4 

145°55.9 

-21°48.0 

Suhail 

222°48.8 

-43°30.6 

Mer.pass.:17:48 

v-0.7 dO.7 

m-3.9 

v0.8 d-0.4 ml.6 

< 

CO 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.1 

-69°47.7 


Alphard 

217°51.5 

-8°44.7 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.5 

11°52.1 











IT 11 Klio 


fii°oo4 

0 

93 u 13.1 

144 u 32.7 

-20 u 37.2 

221°48.1 

-18 u 16.6 

177 u 42.8 

-23 u 14.4 

160 u 58.1 

-21°48.0 

uuDne 

lyo ‘to.u 

ionOon n 

Ol Oo.^f 

1 A O 0“7 C. 

1 

108° 15.5 

159°32.0 

-20°36.4 

236°48.9 

-18°17.0 

192°44.6 

-23°14.4 

176°00.2 

-21°48.0 

Denebola 

182 zy.U 

14 21. 6 

2 

123° 18.0 

174°31.3 

-20°35.7 

251°49.6 

-18°17.5 

207°46.5 

-23° 14.4 

191°02.4 

-21°47.9 

Gienah 

175°47.7 

1 700 n /I A 

-17°39.0 

COOlOo 

3 

138°20.5 

189°30.6 

-20°34.9 

266°50.4 

-18°17.9 

222°48.3 

-23° 14.3 

206°04.6 

-21°47.9 

Acrux 

1 (5 U4.4 

-63 12.2 

4 

153°22.9 

204°29.9 

-20° 34.2 

281°51.2 

-18°18.3 

237°50.1 

-23° 14.3 

221°06.7 

-21°47.8 

Gacrux 

171°56.0 

i ccO i c. n 

-57° 13.1 

5 

168°25.4 

219°29.2 

-20°33.4 

296°51.9 

-18°18.8 

252°52.0 

-23° 14.3 

236°08.9 

-21°47.8 

Alioth 

166 16.9 

55°50.9 

6 

183°27.9 

234° 28.4 

-20°32.6 

311°52.7 

-18°19.2 

267°53.8 

-23° 14.3 

251°11.0 

-21°47.8 

Spica 

158°26.6 

-11°15.7 

zinOio 

7 

198°30.3 

249°27.7 

-20°31.9 

326°53.4 

-18°19.6 

282°55.7 

-23° 14.3 

266°13.2 

-21°47.7 

Alcaid 

152°55.5 

4y 12 . i 

8 

213°32.8 

264° 27.0 

-20°31.1 

341°54.2 

-18°20.1 

297°57.5 

-23° 14.3 

281°15.4 

-21°47.7 

Hadar 

148°41.9 

1 A O O r\ n it 

-60°27.7 

nr O A“7 O 

9 

228°35.3 

279°26.3 

-20°30.3 

356°55.0 

-18°20.5 

312°59.3 

-23° 14.2 

296°17.5 

-21°47.6 

Menkent 

148 02.5 

-36 27.8 

mO ac n 

10 

243° 37.7 

294°25.6 

-20°29.5 

11°55.7 

-18°21.0 

328°01.2 

-23° 14.2 

311°19.7 

-21°47.6 

Arcturus 

145°51.7 

19 uo.u 

11 

258°40.2 

309° 24.9 

-20°28.8 

26°56.5 

-18°21.4 

343°03.0 

-23° 14.2 

326°21.8 

-21°47.6 

Rigil Kent. 

139°46.1 

-60° 54.6 

12 

273°42.6 

324° 24.2 

-20°28.0 

41°57.2 

-18°21.8 

358°04.8 

-23° 14.2 

341°24.0 

-21°47.5 

Zubenelg. 

137°00.7 

-16°07.3 

13 

288°45.1 

339°23.5 

-20°27.2 

56°58.0 

-18°22.3 

13°06.7 

-23° 14.2 

356°26.1 

-21°47.5 

Kochab 

137°20.8 

1 'irO A“7 IT 

74° 04.3 

o tz O o O A 

14 

303°47.6 

354°22.8 

-20°26.5 

71°58.8 

-18°22.7 

28°08.5 

-23°14.1 

11°28.3 

-21°47.4 

Alphecca 

126 07.5 

i i no m i 

26 38.9 

ocOooo 

15 

318°50.0 

9°22.0 

-20°25.7 

86°59.5 

-18°23.1 

43° 10.4 

-23°14.1 

26°30.5 

-21°47.4 

Antares 

112 21.1 

-26 28.3 

16 

333°52.5 

24°21.3 

-20° 24.9 

102°00.3 

-18°23.6 

58° 12.2 

-23°14.1 

41°32.6 

-21°47.4 

Atria 

107° 19.4 

1 noo A"7 ~7 

-69°03.5 

1 C O A A O 

17 

348°55.0 

39°20.6 

-20°24.1 

117°01.0 

-18°24.0 

73° 14.0 

-23°14.1 

56°34.8 

-21°47.3 

Sa bi k 

102 \ j (.( 

-15 44.8 

070AC A 

18 

3°57.4 

54° 19.9 

-20°23.4 

132°01.8 

-18°24.4 

88° 15.9 

-23°14.1 

71°36.9 

-21°47.3 

Shaula 

96° 16.3 

r\c o ao “7 

-37 06.9 

1 O OOO A 

19 

18°59.9 

69° 19.2 

-20°22.6 

147°02.6 

-18°24.9 

103° 17.7 

-23° 14.1 

86°39.1 

-21°47.2 

Rasalhague 

96 02.7 

nn° a a c. 

12 32.9 

ri O An O 

20 

34°02.4 

84° 18.5 

-20°21.8 

162°03.3 

-18°25.3 

118°19.5 

-23° 14.0 

101°41.2 

-21°47.2 

Eta min 

yU 44.6 

51 2y.2 

21 

49°04.8 

99° 17.8 

-20°21.0 

177°04.1 

-18°25.7 

133°21.4 

-23° 14.0 

116°43.4 

-21°47.2 

Kaus Aust. 

83°38.3 

ono oc a 

-34°22.4 

ooo A O O 

22 

64°07.3 

114° 17.1 

-20°20.2 

192°04.8 

-18°26.2 

148°23.2 

-23° 14.0 

131°45.6 

-21°47.1 

Vega 

80 36.4 

38 48.2 

23 

79°09.8 

129° 16.4 

-20° 19.4 

207°05.6 

-18°26.6 

163°25.1 

-23° 14.0 

146°47.7 

-21°47.1 

Nunki 

Altair 

75°53.2 

62°04.3 

-26° 16.2 
8°55.3 

Mer.pass.:17:44 | 

v-0.7 dO.8 

m-3.9 

v0.8 d-0.4 ml.6 

< 

b 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.7 

-56°40.4 





















Deneb 

49°28.8 

45°21.2 

Thu 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.0 

9°58.0 

0 

94° 12.2 

144 u 15.7 

-20 u 18.7 

222 u 06.3 

-18 u 27.0 

178“26.9 

-23 u 14.0 

161°49.9 

-21°47.0 

Alnair 

27°38.4 

-46°52.1 

1 

109° 14.7 

159°15.0 

-20° 17.9 

237°07.1 

-18°27.5 

193°28.7 

-23° 13.9 

176°52.0 

-21°47.0 

Fomalhaut 

15°19.2 

-29°31.2 

2 

124° 17.1 

174° 14.3 

-20° 17.1 

252°07.9 

-18°27.9 

208°30.6 

-23°13.9 

191°54.2 

-21°47.0 

Scheat 

13°49.2 

28°11.5 

3 

139° 19.6 

189° 13.6 

-20° 16.3 

267°08.6 

-18°28.3 

223°32.4 

-23° 13.9 

206°56.3 

-21°46.9 

Markab 

13°34.0 

15°18.8 

4 

154° 22.1 

204° 12.9 

-20° 15.5 

282°09.4 

-18°28.8 

238°34.2 

-23° 13.9 

221°58.5 

-21°46.9 

2019/12/ 

SHA 

Mer.pass 

5 

169°24.5 

219° 12.2 

-20° 14.7 

297°10.1 

-18°29.2 

253°36.1 

-23°13.9 

237°00.7 

-21°46.8 


52°36.2 

14:21 

6 

184°27.0 

234° 11.5 

-20° 13.9 

312°10.9 

-18°29.6 

268°37.9 

-23° 13.8 

252°02.8 

-21°46.8 

Mars 

129°15.9 

09:14 

7 

199°29.5 

249° 10.8 

-20° 13.2 

327°11.6 

-18°30.1 

283°39.8 

-23°13.8 

267°05.0 

-21°46.8 

J u piter 

84°44.8 

12:11 

8 

214°31.9 

264° 10.1 

-20° 12.4 

342° 12.4 

-18°30.5 

298°41.6 

-23°13.8 

282°07.1 

-21°46.7 

Saturn 

67°52.3 

13:18 

9 

229° 34.4 

279°09.4 

-20° 11.6 

357°13.1 

-18°30.9 

313°43 4 

-23° 13.8 

297°09.3 

-21°46.7 




10 

244° 36.9 

294°08.7 

-20° 10.8 

12°13.9 

-18°31.3 

328°45.3 

-23°13.8 

312°11.4 

-21°46.6 

2019/12/ 

SHA 

Mer.pass 

11 

259°39.3 

309°08.0 

-20° 10.0 

27° 14.6 

-18°31.8 

343°47.1 

-23° 13.7 

327°13.6 

-21°46.6 

Venus 

51°19.7 

14:23 

12 

274°41.8 

324° 07.3 

-20°09.2 

42° 15.4 

-18°32.2 

358°48.9 

-23°13.7 

342°15.8 

-21°46.6 

Mars 

128°35.1 

09:12 

13 

289°44.3 

339°06.6 

-20°08.4 

57°16.2 

-18°32.6 

13°50.8 

-23° 13.7 

357° 17.9 

-21°46.5 

Jupiter 

84° 29.7 

12:08 

14 

304°46.7 

354°05.9 

-20°07.6 

72°16.9 

-18°33.1 

28°52.6 

-23°13.7 

12°20.1 

-21°46.5 

Saturn 

67°45.0 

13:14 

15 

319°49.2 

9°05.2 

-20°06.8 

87° 17.7 

-18°33.5 

43°54.5 

-23°13.7 

27°22.2 

-21°46.4 

2019/12/ 

SHA 

Mer.pass 

16 

334°51.6 

24° 04.5 

-20°06.0 

102° 18.4 

-18°33.9 

58°56.3 

-23° 13.6 

42°24.4 

-21°46.4 

Venus 

50°03.5 

14:24 

17 

349° 54.1 

39°03.8 

-20°05.2 

117°19.2 

-18°34.3 

73°58.1 

-23°13.6 

57°26.5 

-21°46.3 

Mars 

127°54.1 

09:11 

18 

4°56.6 

54°03.1 

-20° 04.4 

132° 19.9 

-18°34.8 

88°60.0 

-23°13.6 

72°28.7 

-21°46.3 

Jupiter 

84° 14.7 

12:05 

19 

19°59.0 

69°02.4 

-20°03.6 

147°20.7 

-18°35.2 

104°01.8 

-23° 13.6 

87°30.8 

-21°46.3 

Saturn 

67°37.7 

13:11 

20 

35°01.5 

84°01.7 

-20°02.8 

162°21.4 

-18°35.6 

119°03.6 

-23°13.6 

102°33.0 

-21°46.2 

! Horizontal naralax 


21 

50°04.0 

99°01.0 

-20°02.0 

177°22.2 

-18°36.1 

134°05.5 

-23°13.5 

117°35.2 

-21°46.2 


r 

Venus; 

0.1 

22 

65°06.4 

114°00.4 

-20°01.2 

192°22.9 

-18°36.5 

149°07.3 

-23°13.5 

132°37.3 

-21°46.1 


Mars: 

0.1 

23 

80°08.9 

128°59.7 

-20°00.4 

207° 23.7 

-18°36.9 

164°09.2 

-23°13.5 

147°39.5 

-21°46.1 




Mer.pass.:17:40 | 

v-0.7 dO.8 

m-3.9 

v0.8 d-0.4 ml.6 

< 

b 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 
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2019 December 24 to Dec. 26 


h Sun Moon 


Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight | 

0 

180° 12.7 

-23" 25.4 

209"22.7 

8.5 

-18°04.5 

-8.8 

58.2 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

195° 12.4 

-23°25.3 

223°50.2 

8.5 

-18° 13.2 

-8.7 

58.2 

72 

08:27 

10:57 



13:03 

15:33 

2 

210° 12.1 

-23°25.3 

238° 17.7 

8.5 

-18°21.9 

-8.6 

58.2 

70 

08:07 

09:55 



14:05 

15:53 

3 

225°11.7 

-23°25.3 

252°45.2 

8.4 

-18°30.4 

-8.5 

58.1 

68 

07:51 

09:20 



14:40 

16:09 

4 

240° 11.4 

-23° 25.2 

267° 12.6 

8.4 

-18°38.8 

-8.4 

58.1 

66 

07:38 

08:55 

10:35 

13:25 

15:05 

16:22 

5 

255°11.1 

-23°25.2 

281°39.9 

8.3 

-18°47.1 

-8.2 

58.1 

64 

07:27 

08:35 

09:53 

14:07 

15:25 

16:33 

6 

270° 10.8 

-23°25.2 

296°07.2 

8.3 

-18°55.3 

-8.1 

58.1 

62 

07:17 

08:19 

09:25 

14:35 

15:41 

16:43 

7 

285°10.5 

-23°25.1 

310°34.5 

8.3 

-19°03.3 

-8.0 

58.1 

60 

07:09 

08:06 

09:03 

14:57 

15:54 

16:51 

8 

300° 10.2 

-23°25.1 

325°01.8 

8.2 

-19°11.3 

-7.9 

58.0 

58 

07:01 

07:54 

08:46 

15:14 

16:06 

16:59 

9 

315°09.9 

-23°25.0 

339°29.0 

8.2 

-19°19.1 

-7.8 

58.0 

56 

06:55 

07:44 

08:31 

15:29 

16:16 

17:05 

10 

330°09.6 

-23° 25.0 

353°56.2 

8.2 

-19°26.8 

-7.7 

58.0 

54 

06:48 

07:35 

08:18 

15:41 

16:25 

17:12 

11 

345°09.2 

-23° 24.9 

8°23.3 

8.1 

-19°34.4 

-7.5 

58.0 

52 

06:43 

07:26 

08:07 

15:53 

16:33 

17:17 

12 

0°08.9 

-23° 24.9 

22°50.4 

8.1 

-19°41.9 

-7.4 

58.0 

50 

06:37 

07:19 

07:57 

16:02 

16:41 

17:22 

13 

15°08.6 

-23° 24.8 

37° 17.5 

8.1 

-19°49.3 

-7.3 

58.0 

45 

06:26 

07:03 

07:37 

16:23 

16:57 

17:34 

14 

30°08.3 

-23° 24.8 

51°44.5 

8.0 

-19°56.5 

-7.2 

57.9 

40 

06:15 

06:49 

07:20 

16:40 

17:11 

17:45 

15 

45°08.0 

-23° 24.8 

66°11.6 

8.0 

-20°03.6 

-7.1 

57.9 

35 

06:06 

06:38 

07:06 

16:54 

17:22 

17:54 

16 

60°07.7 

-23° 24.7 

80°38.5 

8.0 

-20° 10.6 

-6.9 

57.9 

30 

05:57 

06:27 

06:53 

17:07 

17:33 

18:03 

17 

75°07.4 

-23° 24.7 

95°05.5 

7.9 

-20° 17.5 

-6.8 

57.9 

20 

05:41 

06:08 

06:32 

17:28 

17:52 

18:19 

18 

90°07.1 

-23° 24.6 

109°32.4 

7.9 

-20° 24.2 

-6.7 

57.9 

10 

05:24 

05:51 

06:14 

17:46 

18:09 

18:35 

19 

105°06.8 

-23° 24.6 

123°59.3 

7.9 

-20°30.9 

-6.6 

57.8 

0 

05:07 

05:34 

05:56 

18:04 

18:26 

18:52 

20 

120°06.4 

-23° 24.5 

138°26.2 

7.9 

-20°37.4 

-6.4 

57.8 

-10 

04:48 

05:16 

05:39 

18:21 

18:44 

19:11 

21 

135°06.1 

-23° 24.5 

152°53.0 

7.8 

-20°43.7 

-6.3 

57.8 

-20 

04:26 

04:55 

05:20 

18:40 

19:05 

19:34 

22 

150°05.8 

-23° 24.4 

167° 19.8 

7.8 

-20°50.0 

-6.2 

57.8 

-30 

03:57 

04:30 

04:58 

19:02 

19:30 

20:03 

23 

165°05.5 

-23° 24.3 

181°46.6 

7.8 

-20°56.1 

-6.1 

57.7 

-35 

03:38 

04:15 

04:45 

19:15 

19:45 

20:22 


SD. = 16.3 

Q. 

II 

O 

b 

S.D. —15.9 

-40 

03:15 

03:57 

04:29 

19:30 

20:03 

20:45 


-45 

02:44 

03:34 

04:11 

19:48 

20:26 

21:15 

Wed 

GHA 


GHA 



d 

HP 

-50 

01:59 

03:04 

03:49 

20:11 

20:55 

22:01 
















0 

180°05.2 

-23° 24.3 

196° 13.4 

7.8 

-21°02.1 

-5.9 

57.7 


Ul. jl 


Uo.oo 




1 

195°04.9 

-23° 24.2 

210°40.1 

7.7 

-21°07.9 

-5.8 

57.7 

-54 

00:44 

02:31 

03:26 

20:34 

21:28 

23:15 

2 

210°04.6 

-23° 24.2 

225°06.9 

7.7 

-21° 13.7 

-5.7 

57.7 

-56 


02:09 

03:11 

20:48 

21:51 


3 

225°04.3 

-23°24.1 

239°33.6 

7.7 

-21°19.3 

-5.5 

57.7 

-58 


01:39 

02:55 

21:05 

22:20 


4 

240°03.9 

-23°24.1 

254°00.2 

7.7 

-21°24.8 

-5.4 

57.6 

-60 


00:49 

02:34 

21:25 

23:10 


5 

255°03.6 

-23°24.0 

268°26.9 

7.7 

-21°30.1 

-5.3 

57.6 








6 

270°03.3 

-23°23.9 

282°53.6 

7.6 

-21°35.3 

-5.1 

57.6 



Moonrise 



Moonset 


7 

285°03.0 

-23° 23.9 

297°20.2 

7.6 

-21°40.4 

-5.0 

57.6 

Lat. 

Tue 

Wed 

Thu 

Tue 

Wed 

Thu 

8 

300°02.7 

-23°23.8 

311°46.8 

7.6 

-21°45.3 

-4.9 

57.6 

72 







9 

315°02.4 

-23° 23.8 

326° 13.4 

7.6 

-21°50.2 

-4.8 

57.5 

70 

09:31 



11:07 



10 

330°02.1 

-23° 23.7 

340°40.0 

7.6 

-21°54.8 

-4.6 

57.5 

68 

08:23 



12:16 



11 

345°01.8 

-23° 23.6 

355°06.6 

7.6 

-21°59.4 

-4.5 

57.5 

66 

07:47 

09:37 

11:13 

12:52 

12:57 

13:17 

12 

0°01.5 

-23° 23.6 

9°33.1 

7.6 

-22°03.8 

-4.4 

57.5 

64 

07:21 

08:58 

10:18 

13:18 

13:36 

14:12 

13 

15°01.1 

-23° 23.5 

23°59.7 

7.5 

-22°08.1 

-4.2 

57.4 

62 

07:01 

08:31 

09:46 

13:39 

14:04 

14:45 

14 

30°00.8 

-23° 23.4 

38°26.2 

7.5 

-22° 12.2 

-4.1 

57.4 

60 

06:45 

08:10 

09:21 

13:56 

14:25 

15:09 

15 

45°00.5 

-23° 23.4 

52°52.7 

7.5 

-22° 16.3 

-3.9 

57.4 

58 

06:32 

07:53 

09:02 

14:10 

14:43 

15:28 

16 

60°00.2 

-23° 23.3 

67°19.3 

7.5 

-22°20.1 

-3.8 

57.4 

56 

06:20 

07:38 

08:46 

14:22 

14:58 

15:45 

17 

74°59.9 

-23° 23.2 

81°45.8 

7.5 

-22°23.9 

-3.7 

57.4 

54 

06:10 

07:26 

08:32 

14:33 

15:10 

15:58 

18 

89°59.6 

-23° 23.2 

96° 12.3 

7.5 

-22°27.5 

-3.5 

57.3 

52 

06:01 

07:15 

08:20 

14:42 

15:22 

16:10 

19 

104°59.3 

-23°23.1 

110°38.8 

7.5 

-22°31.0 

-3.4 

57.3 

50 

05:53 

07:05 

08:10 

14:51 

15:32 

16:21 

20 

119°59.0 

-23° 23.0 

125°05.4 

7.5 

-22°34.3 

-3.3 

57.3 

45 

05:35 

06:44 

07:48 

15:09 

15:53 

16:43 

21 

134°58.7 

-23°22.9 

139°31.9 

7.5 

-22°37.5 

-3.1 

57.3 

40 

05:21 

06:28 

07:30 

15:24 

16:10 

17:01 

22 

149°58.3 

-23°22.9 

153°58.4 

7.5 

-22°40.6 

-3.0 

57.2 

35 

05:10 

06:14 

07:15 

15:36 

16:24 

17:16 

23 

164°58.0 

-23° 22.8 

168°24.9 

7.5 

-22°43.5 

-2.9 

57.2 

30 

04:59 

06:02 

07:02 

15:47 

16:36 

17:29 


SD. — 16.3 

d=0.1 

S.D. —15.7 

20 

04:42 

05:41 

06:40 

16:06 

16:58 

17:52 


10 

04:26 

05:24 

06:20 

16:23 

17:16 

18:11 

Thu 

GHA 


GHA 



d 

HP 



05:07 




















0 

1 

179°57.7 

194°57.4 

-23" 22.7 
-23°22.7 

182"51.5 
197°18.0 

7.5 

7.5 

-22°46.3 

-22°49.0 

-2.7 

-2.6 

57.2 

57.2 

-20 

03:43 

04:33 

05:26 

17:10 

18:10 

19:06 

2 

209°57.1 

-23°22.6 

211°44.5 

7.5 

-22°51.5 

-2.5 

57.1 

-30 

03:26 

04:13 

05:04 

17:29 

18:31 

19:29 

3 

224°56.8 

-23°22.5 

226°11.1 

7.6 

-22°53.9 

-2.3 

57.1 

-35 

03:16 

04:01 

04:51 

17:41 

18:44 

19:42 

4 

239°56.5 

-23° 22.4 

240°37.6 

7.6 

-22°56.1 

-2.2 

57.1 

-40 

-45 

03:05 

02:51 

03:48 

03:32 

04:36 

04:19 

17:54 

18:09 

18:58 

19:15 

19:57 

20:14 

5 

254°56.2 

-23°22.3 

255°04.2 

7.6 

-22°58.2 

-2.0 

57.1 

-50 

02:35 

03:12 

03:57 

18:27 

19:36 

20:36 


?69°55.9 

-23"22.3 

269°30.8 

7.6 

-23° 00.2 

-1.9 









7 

284°55.5 

-23°22.2 

283°57.4 

7.6 

-23° 02.1 

-1.8 

57.0 

-52 

02:28 

03:03 

03:47 

18:36 

19:47 

20:47 

8 

299°55.2 

-23°22.1 

298° 24.0 

7.6 

-23°03.8 

-1.6 

57.0 

-54 

02:20 

02:53 

03:35 

18:46 

19:58 

20:59 










02:10 

02:41 

03:22 


20:11 

21:13 

9 

314°54.9 

-23° 22.0 

312°50.6 

7.6 

-23°05.3 

-1.5 

57.0 

-58 

01:60 

02:28 

03:07 

19:10 

20:26 

21:28 

10 

329°54.6 

-23"21.9 

327° 17.3 

7.7 

-23° 06.8 

-1.4 









11 

344°54.3 

-23°21.9 

341°43.9 

7.7 

-23°08.1 

-1.2 

56.9 

-60 

01:48 

02:12 

02:48 

19:26 

20:44 

21:47 

12 

359°54.0 

-23°21.8 

356°10.6 

7.7 

-23°09.2 

-1.1 

56.9 








13 

14°53.7 

-23°21.7 

10°37.3 

7.7 

-23° 10.3 

-1.0 

56.9 



Sun 



Moon 


14 

29°53.4 

-23°21.6 

25°04.0 

7.7 

-23°11.1 

-0.8 

56.9 

Day 

Eqn. 

ot 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

44°53.1 

-23°21.5 

39°30.8 

7.8 

-23°11.9 

-0.7 

56.8 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°52.8 

-23°21.4 

53°57.5 

7.8 

-23° 12.5 

-0.6 

56.8 

24 

00:51 

00:36 

11:59 

10:25 

22:52 

28(3%) 

17 

74°52.4 

-23°21.3 

68°24.3 

7.8 

-23° 13.0 

-0.4 

56.8 

25 

00:21 

00:06 

11:59 

11:20 

23:48 

29(1%) 

18 

89°52.1 

-23°21.2 

82°51.2 

7.8 

-23° 13.4 

-0.3 

56.8 

26 

00:09 

00:24 

12:00 

12:15 

00:43 

0(0%) 

19 

104°51.8 

-23°21.2 

97° 18.0 

7.9 

-23° 13.6 

-0.2 

56.7 








20 

119°51.5 

-23°21.1 

111°44.9 

7.9 

-23° 13.7 

-0.0 

56.7 








21 

134°51.2 

-23°21.0 

126°11.8 

7.9 

-23° 13.6 

0.1 

56.7 








22 

149°50.9 

-23° 20.9 

140°38.8 

8.0 

-23° 13.4 

0.2 

56.7 








23 

164°50.6 

-23° 20.8 

155°05.8 

8.0 

-23° 13.1 

0.4 

56.6 









SD. —16.3 

d=0.1 

S.D. = 15.6 
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December 27, 28 ,29 (Fri., Sat., Sun.) 


Aries Venus Mars Jupiter Saturn Stars 


Fri 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

95° 11.4 

143°59.0 

-19°59.6 

222°24.4 

-18°37.3 

179° 11.0 

-23° 13.5 

162°41.6 

-21°46.1 

Alpheratz 

357°38.9 

29°12.1 

1 

110° 13.8 

158°58.3 

-19°58.8 

237°25.2 

-18°37.8 

194° 12.8 

-23° 13.5 

177°43.8 

-21°46.0 

Ankaa 

353°11.2 

-42° 12.2 

2 

125° 16.3 

173°57.6 

-19°57.9 

252°25.9 

-18°38.2 

209° 14.7 

-23° 13.4 

192°45.9 

-21°46.0 

Schedar 

349°35.4 

56°39.0 

3 

140° 18.8 

188°56.9 

-19°57.1 

267°26.7 

-18°38.6 

224° 16.5 

-23° 13.4 

207°48.1 

-21°45.9 

Diphda 

348°51.2 

-17°52.9 

4 

155°21.2 

203°56.2 

-19°56.3 

282°27.5 

-18°39.0 

239° 18.3 

-23° 13.4 

222°50.3 

-21°45.9 

Achernar 

335°23.2 

-57°08.5 

5 

170°23.7 

218°55.5 

-19°55.5 

297°28.2 

-18°39.5 

254° 20.2 

-23° 13.4 

237°52.4 

-21°45.9 

Hamal 

327°55.6 

23°33.4 

6 

185°26.1 

233°54.9 

-19°54.7 

312°29.0 

-18°39.9 

269°22.0 

-23° 13.4 

252°54.6 

-21°45.8 

Polaris 

315°30.3 

89°21.0 

7 

200°28.6 

248°54.2 

-19°53.9 

327°29.7 

-18°40.3 

284°23.9 

-23° 13.3 

267° 56.7 

-21°45.8 

Akamar 

315°14.6 

-40° 13.8 

8 

215°31.1 

263°53.5 

-19°53.1 

342°30.5 

-18°40.7 

299°25.7 

-23° 13.3 

282°58.9 

-21°45.7 

Menkar 

314°10.1 

4°09.9 

9 

230°33.5 

278°52.8 

-19°52.3 

357°31.2 

-18°41.2 

314°27.5 

-23° 13.3 

298°01.0 

-21°45.7 

Mirfak 

308°33.5 

49°55.9 

10 

245°36.0 

293°52.1 

-19°51.4 

12°32.0 

-18°41.6 

329°29.4 

-23° 13.3 

313°03.2 

-21°45.7 

Aldebaran 

290°43.9 

16°32.9 

11 

260°38.5 

308°51.4 

-19°50.6 

27°32.7 

-18°42.0 

344°31.2 

-23° 13.3 

328°05.3 

-21°45.6 

Rigel 

281°07.4 

-8° 10.9 

12 

275°40.9 

323°50.8 

-19°49.8 

42°33.5 

-18°42.4 

359°33.0 

-23° 13.2 

343° 07.5 

-21°45.6 

Capella 

280°27.4 

46°01.0 

13 

290°43.4 

338°50.1 

-19°49.0 

57°34.2 

-18°42.9 

14°34.9 

-23° 13.2 

358°09.7 

-21°45.5 

Bellatrix 

278°26.9 

6°21.9 

14 

305°45.9 

353°49.4 

-19°48.2 

72°35.0 

-18°43.3 

29°36.7 

-23° 13.2 

13°11.8 

-21°45.5 

Elnath 

278°06.6 

28°37.3 

15 

320°48.3 

8°48.7 

-19°47.3 

87°35.7 

-18°43.7 

44°38.6 

-23° 13.2 

28° 14.0 

-21°45.4 

Alnilam 

275°41.5 

-1°11.5 

16 

335°50.8 

23°48.0 

-19°46.5 

102°36.5 

-18°44.1 

59°40.4 

-23° 13.2 

43°16.1 

-21°45.4 

Betelgeuse 

270°56.1 

7°24.5 

17 

350°53.3 

38°47.4 

-19°45.7 

117°37.2 

-18°44.6 

74°42.2 

-23° 13.1 

58°18.3 

-21°45.4 

Canopus 

263°53.6 

-52°42.5 

18 

5°55.7 

53°46.7 

-19°44.9 

132°38.0 

-18°45.0 

89°44.1 

-23° 13.1 

73° 20.4 

-21°45.3 

Sirius 

258°29.3 

-16°44.5 

19 

20°58.2 

68°46.0 

-19°44.0 

147°38.7 

-18°45.4 

104°45.9 

-23°13.1 

88°22.6 

-21°45.3 

Adara 

255°08.6 

-29°00.0 

20 

36°00.6 

83°45.3 

-19°43.2 

162°39.5 

-18°45.8 

119°47.7 

-23°13.1 

103° 24.7 

-21°45.2 

Procyon 

244° 54.6 

5°10.5 

21 

51°03.1 

98°44.7 

-19°42.4 

177°40.2 

-18°46.2 

134°49.6 

-23°13.1 

118°26.9 

-21°45.2 

Pollux 

243°21.8 

27°58.5 

22 

66°05.6 

113°44.0 

-19°41.6 

192°41.0 

-18°46.7 

149°51.4 

-23° 13.0 

133°29.1 

-21°45.2 

Avior 

234° 15.7 

-59°34.3 

23 

81°08.0 

128°43.3 

-19°40.7 

207°41.7 

-18°47.1 

164° 53.3 

-23° 13.0 

148°31.2 

-21°45.1 

Suhail 

222°48.8 

-43°30.6 

Mer.| 

pass.:17:36 

v-0.7 dO.8 

m-3.9 

v0.8 d-0.4 ml.6 

vl.8 dO.O 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.1 

-69°47.7 


Alphard 

217°51.4 

-8°44.7 

Sat 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.5 

11°52.1 











n i iKbo 

1 Q'3°4R Q 


0 

96 u 10.5 

143°42.6 

-19 u 39.9 

222 u 42.5 

-18°47.5 

179°55.1 

-23 u 13.0 

163 u 33.4 

-21°45.1 

uuDne 

±yo ‘TD.y 

ionOoo o 

Ol Oo.^f 

1 A O 0“7 C 

1 

111° 13.0 

158°42.0 

-19°39.1 

237°43.2 

-18°47.9 

194°56.9 

-23° 13.0 

178° 35.5 

-21°45.0 

Denebola 

182 zy.U 

14 21. 6 

2 

126° 15.4 

173°41.3 

-19°38.2 

252°43.9 

-18°48.3 

209°58.8 

-23° 13.0 

193°37.7 

-21°45.0 

Gienah 

175°47.7 

1 79O 0/1 A 

-17°39.0 

CO 0 1 0 0 

3 

141° 17.9 

188°40.6 

-19°37.4 

267°44.7 

-18°48.8 

225°00.6 

-23° 12.9 

208°39.8 

-21°45.0 

Acrux 

l/o U4.4 

-63 12.2 

4 

156°20.4 

203°39.9 

-19°36.6 

282°45.4 

-18°49.2 

240°02.4 

-23° 12.9 

223°42.0 

-21°44.9 

Gacrux 

171°56.0 

1 CfiO ICO 

-57° 13.1 

5 

171°22.8 

218°39.3 

-19°35.7 

297°46.2 

-18°49.6 

255°04.3 

-23° 12.9 

238°44.1 

-21°44.9 

Alioth 

166 16.8 

55°50.9 

6 

186°25.3 

233°38.6 

-19°34.9 

312°46.9 

-18°50.0 

270°06.1 

-23° 12.9 

253°46.3 

-21°44.8 

Spica 

158°26.6 

-11°15.7 

/lOOlO ~7 

7 

201°27.7 

248°37.9 

-19°34.1 

327°47.7 

-18°50.4 

285°07.9 

-23° 12.8 

268°48.5 

-21°44.8 

Alcaid 

152°55.5 

4y 12 ./ 

8 

216°30.2 

263°37.3 

-19°33.2 

342°48.4 

-18°50.9 

300°09.8 

-23° 12.8 

283°50.6 

-21°44.7 

Hadar 

148°41.8 

1 A O O A O IT 

-60°27.7 

OC O A “7 O 

9 

231°32.7 

278°36.6 

-19°32.4 

357°49.2 

-18°51.3 

315°11.6 

-23° 12.8 

298°52.8 

-21°44.7 

Menkent 

148 02.5 

-36 27.8 

IOOACO 

10 

246°35.1 

293°35.9 

-19°31.5 

12°49.9 

-18°51.7 

330° 13.5 

-23° 12.8 

313°54.9 

-21°44.7 

Arcturus 

145°51.7 

19 uo.u 

11 

261°37.6 

308°35.3 

-19°30.7 

27°50.7 

-18°52.1 

345°15.3 

-23° 12.8 

328°57.1 

-21°44.6 

Rigil Kent. 

139°46.0 

-60° 54.6 

12 

276°40.1 

323°34.6 

-19°29.9 

42°51.4 

-18°52.5 

0° 17.1 

-23° 12.7 

343°59.2 

-21°44.6 

Zubenelg. 

137°00.7 

-16°07.3 

13 

291°42.5 

338°33.9 

-19°29.0 

57°52.2 

-18°53.0 

15°19.0 

-23° 12.7 

359°01.4 

-21°44.5 

Kochab 

137°20.8 

1 AC O r\—7 r~ 

74° 04.3 

OC O 00 A 

14 

306°45.0 

353°33.3 

-19°28.2 

72°52.9 

-18°53.4 

30°20.8 

-23° 12.7 

14° 03.5 

-21°44.5 

Alphecca 

126 07.5 

1 1 oO 01 1 

26 38.9 

OCOaO 0 

15 

321°47.5 

8°32.6 

-19°27.3 

87°53.7 

-18°53.8 

45°22.6 

-23° 12.7 

29°05.7 

-21°44.5 

Antares 

112 21.1 

-26 28.3 

16 

336°49.9 

23°31.9 

-19°26.5 

102°54.4 

-18°54.2 

60° 24.5 

-23° 12.7 

44° 07.9 

-21°44.4 

Atria 

107° 19.4 

1 OO 0 a "7 ~7 

-69°03.5 

1 C O A A O 

17 

351°52.4 

38°31.3 

-19°25.6 

117°55.1 

-18°54.6 

75°26.3 

-23° 12.6 

59° 10.0 

-21°44.4 

Sa bi k 

102 Kjl.l 

-15 44.8 

O7OAC A 

18 

6°54.9 

53°30.6 

-19°24.8 

132°55.9 

-18°55.0 

90°28.2 

-23° 12.6 

74° 12.2 

-21°44.3 

Shaula 

96°16.2 

AC O AO C 

-37 06.9 

1 0 0 00 0 

19 

21°57.3 

68°29.9 

-19°23.9 

147°56.6 

-18°55.4 

105°30.0 

-23° 12.6 

89° 14.3 

-21°44.3 

Rasalhague 

96 02.6 

OoO A A C 

12 32.9 

ri O AO O 

20 

36°59.8 

83°29.3 

-19°23.1 

162°57.4 

-18°55.9 

120°31.8 

-23° 12.6 

104° 16.5 

-21°44.2 

Eta min 

yU 44.6 

51 2 y .2 

21 

52°02.2 

98°28.6 

-19°22.2 

177°58.1 

-18°56.3 

135°33.7 

-23° 12.5 

119°18.6 

-21°44.2 

Kaus Aust. 

83°38.3 

OOOOC A 

-34°22.4 

ooo A O O 

22 

67°04.7 

113°28.0 

-19°21.4 

192°58.9 

-18°56.7 

150°35.5 

-23° 12.5 

134°20.8 

-21°44.2 

Vega 

80 36.4 

38 48.2 

23 

82°07.2 

128°27.3 

-19°20.5 

207°59.6 

-18°57.1 

165°37.3 

-23° 12.5 

149° 22.9 

-21°44.1 

Nunki 

Altair 

75°53.1 

62°04.3 

-26° 16.2 
8°55.3 

Mer.| 

pass.:17:32 
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o 

Q. 

O 

oo 

m-3.9 
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< 

OO 
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O 

o 
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Peacock 

53°12.7 

-56°40.3 





















Deneb 

49°28.8 

45°21.2 

Sun 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.0 

9°58.0 

0 

97 u 09.6 

143 u 26.6 

-19 u 19.7 

223“00.4 

-18°57.5 

180 u 39.2 

-23 u 12.5 

164 u 25.1 

-21°44.1 

Alnair 

27°38.4 

-46°52.1 

1 

112° 12.1 

158°26.0 

-19° 18.8 

238°01.1 

-18°57.9 

195°41.0 

-23° 12.5 

179° 27.2 

-21°44.0 

Fomalhaut 

15°19.2 

-29°31.2 

2 

127° 14.6 

173°25.3 

-19° 18.0 

253°01.8 

-18°58.4 

210°42.9 

-23° 12.4 

194°29.4 

-21°44.0 

Scheat 

13°49.2 

28°11.5 

3 

142° 17.0 

188°24.7 

-19°17.1 

268°02.6 

-18°58.8 

225°44.7 

-23° 12.4 

209°31.6 

-21°44.0 

Markab 

13°34.0 

15°18.8 

4 

157°19.5 

203°24.0 

-19°16.3 

283°03.3 

-18°59.2 

240°46.5 

-23° 12.4 

224° 33.7 

-21°43.9 

2019/12/ 

SHA 

Mer.pass 

5 

172°22.0 

218°23.4 

-19° 15.4 

298°04.1 

-18°59.6 

255°48.4 

-23° 12.4 

239°35.9 

-21°43.9 


48°47.6 

14:25 

6 

187° 24.4 

233°22.7 

-19° 14.6 

313°04.8 

-19°00.0 

270°50.2 

-23° 12.3 

254° 38.0 

-21°43.8 

Mars 

127°13.1 

09:10 

7 

202°26.9 

248° 22.0 

-19°13.7 

328°05.6 

-19°00.4 

285°52.0 

-23° 12.3 

269°40.2 

-21°43.8 

J u piter 

83°59.6 

12:02 

8 

217°29.4 

263°21.4 

-19°12.8 

343° 06.3 

-19°00.8 

300°53.9 

-23° 12.3 

284°42.3 

-21°43.7 

Saturn 

67°30.3 

13:07 

9 

232°31.8 

278° 20.7 

-19°12.0 

358°07.0 

-19°01.2 

315°55.7 

-23° 12.3 

299°44.5 

-21°43.7 




10 

247° 34.3 

293°20.1 

-19° 11.1 

13°07.8 

-19°01.7 

330°57.6 

-23° 12.3 

314°46.6 

-21°43.7 

2019/12/ 

SHA 

Mer.pass 

11 

262°36.7 

308° 19.4 

-19°10.2 

28°08.5 

-19°02.1 

345°59.4 

-23° 12.2 

329°48.8 

-21°43.6 

Venus 

47°32.1 

14:26 

12 

277°39.2 

323° 18.8 

-19°09.4 

43°09.3 

-19°02.5 

1°01.2 

-23° 12.2 

344° 50.9 

-21°43.6 

Mars 

126°32.0 

09:09 

13 

292°41.7 

338° 18.1 

-19°08.5 

58° 10.0 

-19°02.9 

16°03.1 

-23° 12.2 

359°53.1 

-21°43.5 

Jupiter 

83° 44.6 

11:59 

14 

307° 44.1 

353° 17.5 

-19°07.7 

73° 10.8 

-19°03.3 

31°04.9 

-23° 12.2 

14°55.3 

-21°43.5 

Saturn 

67°22.9 

13:04 

15 

322°46.6 

8° 16.8 

-19°06.8 

88°11.5 

-19°03.7 

46°06.7 

-23°12.1 

29°57.4 

-21°43.5 

2019/12/ 

SHA 

Mer.pass 

16 

337°49.1 

23° 16.2 

-19°05.9 

103° 12.2 

-19°04.1 

61°08.6 

-23° 12.1 

44°59.6 

-21°43.4 

Venus 

46° 17.0 

14:27 

17 

352°51.5 

38° 15.5 

-19°05.1 

118°13.0 

-19°04.5 

76° 10.4 

-23°12.1 

60°01.7 

-21°43.4 

Mars 

125°50.7 

09:08 

18 

7°54.0 

53° 14.9 

-19°04.2 

133° 13.7 

-19°04.9 

91° 12.3 

-23°12.1 

75°03.9 

-21°43.3 

Jupiter 

83°29.5 

11:56 

19 

22°56.5 

68° 14.2 

-19°03.3 

148° 14.5 

-19°05.4 

106° 14.1 

-23°12.1 

90°06.0 

-21°43.3 

Saturn 

67°15.5 

13:00 

20 

37°58.9 

83° 13.6 

-19°02.4 

163° 15.2 

-19°05.8 

121°15.9 

-23° 12.0 

105°08.2 

-21°43.2 

I Horizontal naralax 


21 

53°01.4 

98° 12.9 

-19°01.6 

178° 15.9 

-19°06.2 

136° 17.8 

-23° 12.0 

120° 10.3 

-21°43.2 


r 

Venus; 

0.1 

22 

68°03.9 

113°12.3 

-19°00.7 

193° 16.7 

-19°06.6 

151° 19.6 

-23° 12.0 

135°12.5 

-21°43.2 


Mars: 

0.1 

23 

83°06.3 

128°11.7 

-18°59.8 

208° 17.4 

-19°07.0 

166°21.4 

-23° 12.0 

150° 14.6 

-21°43.1 




Mer.| 

pass.:17:28 

< 

o 

Q. 

O 
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2019 December 27 to Dec. 29 


Sun Moon 


Fri 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 

0 

179“50.3 

-23“20.7 

169“ 32.8 

8.0 

-23“ 12.7 

0.5 

56.6 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194°50.0 

-23°20.6 

183°59.9 

8.1 

-23°12.1 

0.6 

56.6 

72 

08:27 

10:53 



13:10 

15:36 

2 

209°49.7 

-23°20.5 

198°26.9 

8.1 

-23°11.4 

0.8 

56.6 

70 

08:07 

09:54 



14:09 

15:56 

3 

224°49.3 

-23°20.4 

212°54.1 

8.2 

-23° 10.5 

0.9 

56.5 

68 

07:51 

09:20 



14:43 

16:12 

4 

239°49.0 

-23°20.3 

227°21.3 

8.2 

-23°09.6 

1.0 

56.5 

66 

07:38 

08:55 

10:34 

13:29 

15:08 

16:25 

5 

254°48.7 

-23°20.2 

241°48.5 

8.2 

-23°08.5 

1.2 

56.5 

64 

07:27 

08:35 

09:53 

14:10 

15:28 

16:36 

6 

269°48.4 

-23°20.1 

256°15.7 

8.3 

-23°07.2 

1.3 

56.5 

62 

07:18 

08:20 

09:25 

14:38 

15:43 

16:45 

7 

284°48.1 

-23°20.0 

270°43.0 

8.3 

-23°05.9 

1.4 

56.4 

60 

07:09 

08:06 

09:03 

14:59 

15:57 

16:54 

8 

299°47.8 

-23°19.9 

285° 10.4 

8.4 

-23°04.4 

1.6 

56.4 

58 

07:02 

07:55 

08:46 

15:17 

16:08 

17:01 

9 

314°47.5 

-23°19.8 

299°37.8 

8.4 

-23°02.8 

1.7 

56.4 

56 

06:55 

07:44 

08:32 

15:31 

16:19 

17:08 

10 

329°47.2 

-23° 19.7 

314°05.2 

8.5 

-23°01.0 

1.8 

56.4 

54 

06:49 

07:35 

08:19 

15:44 

16:28 

17:14 

11 

344°46.9 

-23° 19.6 

328°32.7 

8.5 

-22°59.2 

1.9 

56.3 

52 

06:44 

07:27 

08:08 

15:55 

16:36 

17:19 

12 

359°46.6 

-23°19.5 

343°00.3 

8.6 

-22°57.2 

2.1 

56.3 

50 

06:38 

07:20 

07:58 

16:05 

16:43 

17:25 

13 

14°46.3 

-23°19.4 

357°27.8 

8.6 

-22°55.1 

2.2 

56.3 

45 

06:27 

07:04 

07:38 

16:25 

16:59 

17:36 

14 

29°45.9 

-23°19.3 

11°55.5 

8.7 

-22°52.8 

2.3 

56.3 

40 

06:16 

06:50 

07:21 

16:42 

17:12 

17:47 

15 

44°45.6 

-23° 19.2 

26°23.2 

8.7 

-22°50.4 

2.4 

56.2 

35 

06:07 

06:39 

07:07 

16:56 

17:24 

17:56 

16 

59°45.3 

-23°19.1 

40°50.9 

8.8 

-22°48.0 

2.6 

56.2 

30 

05:58 

06:28 

06:55 

17:08 

17:35 

18:04 

17 

74°45.0 

-23°19.0 

55°18.7 

8.8 

-22°45.3 

2.7 

56.2 

20 

05:42 

06:09 

06:33 

17:29 

17:53 

18:21 

18 

89°44.7 

-23°18.9 

69°46.6 

8.9 

-22°42.6 

2.8 

56.2 

10 

05:26 

05:52 

06:15 

17:48 

18:11 

18:37 

19 

104°44.4 

-23°18.8 

84° 14.5 

8.9 

-22°39.7 

2.9 

56.1 

0 

05:09 

05:35 

05:58 

18:05 

18:28 

18:54 

20 

119°44.1 

-23° 18.6 

98°42.4 

9.0 

-22°36.8 

3.0 

56.1 

-10 

04:50 

05:17 

05:40 

18:23 

18:46 

19:13 

21 

134°43.8 

-23°18.5 

113°10.5 

9.1 

-22°33.7 

3.2 

56.1 

-20 

04:28 

04:57 

05:21 

18:41 

19:06 

19:35 

22 

149°43.5 

-23°18.4 

127°38.6 

9.1 

-22°30.5 

3.3 

56.1 

-30 

03:59 

04:32 

04:59 

19:03 

19:31 

20:04 

23 

164°43.2 

-23°18.3 

142°06.7 

9.2 

-22°27.1 

3.4 

56.0 

-35 

03:40 

04:17 

04:46 

19:16 

19:46 

20:23 


SD. —16.3 

Q. 

II 

o 

S.D.—15.4 

-40 

03:17 

03:59 

04:31 

19:31 

20:04 

20:46 


-45 

02:47 

03:36 

04:13 

19:49 

20:26 

21:16 


GHA 


GHA 



d 

HP 

-50 






















0 

179°42.9 

-23° 18.2 

156°34.9 

9.2 

-22°23.7 

3.5 

56.0 








1 

194°42.6 

-23°18.1 

171°03.2 

9.3 

-22°20.1 

3.6 

56.0 

-54 

00:49 

02:34 

03:28 

20:34 

21:29 

23:12 

2 

209°42.2 

-23°18.0 

185°31.5 

9.4 

-22° 16.4 

3.7 

56.0 

-56 


02:12 

03:14 

20:49 

21:50 


3 

224°41.9 

-23°17.9 

199°59.9 

9.4 

-22° 12.6 

3.9 

55.9 

-58 


01:42 

02:57 

21:05 

22:20 


4 

239°416 

23°17 7 

214°283 

9 5 

-22°087 

4 0 

55 9 

-60 


00:54 

02:37 

21:25 

23:07 


5 

254°41.3 

-23°17.6 

228°56.8 

9.5 

-22°04.7 

4.1 

55.9 


6 

269°41.0 

-23°17.5 

243°25.4 

9.6 

-22°00.5 

4.2 

55.9 



Moonrise 



Moonset 


7 

284°40.7 

-23°17.4 

257° 54.1 

9.7 

-21°56.3 

4.3 

55.8 

Lat. 

Fri 

Sat 

Sun 

Fri 

Sat 

Sun 

8 

299°40.4 

-23°17.3 

272°22.8 

9.7 

-21°51.9 

4.4 

55.8 

72 







9 

314°40.1 

-23° 17.1 

286°51.5 

9.8 

-21°47.4 

4.5 

55.8 

70 



13:36 



16:22 

10 

329°39.8 

-23°17.0 

301°20.4 

9.9 

-21°42.9 

4.6 

55.8 

68 


13:13 

12:45 


15:01 

17:11 

11 

344° 39.5 

-23°16.9 

315°49.3 

9.9 

-21°38.2 

4.7 

55.7 

66 

12:00 

12:11 

12:13 

14:24 

16:02 

17:43 

12 

359°39.2 

-23°16.8 

330° 18.3 

10.0 

-21°33.4 

4.9 

55.7 

64 

11:10 

11:37 

11:50 

15:14 

16:36 

18:06 

13 

14°38.9 

-23°16.6 

344°47.3 

10.1 

-21°28.5 

5.0 

55.7 

62 

10:39 

11:11 

11:31 

15:45 

17:01 

18:24 

14 

29°38.6 

-23° 16.5 

359°16.4 

10.1 

-21°23.4 

5.1 

55.7 

60 

10:15 

10:51 

11:15 

16:09 

17:21 

18:39 

15 

44°38.2 

-23°16.4 

13°45.6 

10.2 

-21°18.3 

5.2 

55.6 

58 

09:56 

10:35 

11:02 

16:27 

17:37 

18:52 

16 

59°37.9 

-23°16.3 

28° 14.9 

10.3 

-21°13.1 

5.3 

55.6 

56 

09:40 

10:21 

10:51 

16:43 

17:51 

19:03 

17 

74° 37.6 

-23°16.1 

42°44.2 

10.4 

-21°07.8 

5.4 

55.6 

54 

09:27 

10:09 

10:40 

16:57 

18:02 

19:12 

18 

89°37.3 

-23°16.0 

57°13.6 

10.4 

-21°02.4 

5.5 

55.6 

52 

09:15 

09:58 

10:31 

17:08 

18:13 

19:21 

19 

104°37.0 

-23°15.9 

71°43.0 

10.5 

-20°56.8 

5.6 

55.6 

50 

09:04 

09:48 

10:23 

17:19 

18:22 

19:28 

20 

119°36.7 

-23°15.8 

86°12.6 

10.6 

-20°51.2 

5.7 

55.5 

45 

08:42 

09:28 

10:06 

17:40 

18:42 

19:45 

21 

134°36.4 

-23°15.6 

100°42.2 

10.6 

-20°45.5 

5.8 

55.5 

40 

08:25 

09:12 

09:52 

17:58 

18:57 

19:58 

22 

149°36.1 

-23°15.5 

115°11.9 

10.7 

-20°39.6 

5.9 

55.5 

35 

08:10 

08:58 

09:40 

18:13 

19:11 

20:09 

23 

164°35.8 

-23°15.4 

129°41.6 

10.8 

-20°33.7 

6.0 

55.5 

30 

07:57 

08:46 

09:30 

18:25 

19:22 

20:19 


SD. —16.3 

d=0.1 

S.D. —15.3 

20 

07:35 

08:25 

09:12 

18:47 

19:42 

20:36 


10 

07:15 

08:07 

08:56 

19:06 

19:59 

20:50 


GHA 


GHA 



d 

HP 























0 

179“35.5 

-23° 15.2 

144“ 11.4 

10.9 

-20“27.7 

6.1 

55.4 

-20 

06:20 

07:16 

08:10 

19:60 

20:48 

21:32 

1 

194“35.2 

-23°15.1 

158°41.3 

10.9 

-20°?1.6 

6.2 









2 

209° 34.9 

-23°15.0 

173°11.3 

11.0 

-20°15.4 

6.3 

55.4 

-30 

05:58 

06:55 

07:52 

20:21 

21:07 

21:48 

3 

224°34.6 

-23°14.8 

187°41.3 

11.1 

-20°09.1 

6.4 

55.4 

-35 

05:4b 

06:43 

07:41 

20:33 

21:19 

21:58 









-40 


06:29 

07:29 

20:48 

21:32 

22:09 

4 

239°34.3 

-23°14.7 

202° 11.4 

11.1 

-20°02.7 

6.4 

55.4 

-45 

05:13 

06:12 

07:14 

21:05 

21:47 

22:21 

5 

254° 34.0 

-23°14.6 

216°41.6 

11.2 

-19°56.2 

6.5 

55.3 

-50 

04:51 

05:52 

06:57 

21:26 

22:05 

22:37 


269“ 33.7 

-23° 14.4 

231° 11.9 

11.3 

-19°49.6 


55.3 








7 

284°33.3 

-23° 14.3 

245°42.2 

11.4 

-19°42.9 

6.7 

55.3 

-52 

04:40 

05:42 

06:48 

21:36 

22:14 

22:44 

8 

299°33.0 

-23°14.1 

260° 12.6 

11.4 

-19°36.2 

6.8 

55.3 

-54 

04:28 

05:31 

06:39 

21:47 

22:24 

22:52 

9 

314°32.7 

-23° 14.0 

274°43.1 

11.5 

-19°29.3 

6.9 

55.2 

-56 

-58 

04:15 

03:59 

05:18 

05:04 

06:28 

06:16 

21:60 

22:15 

22:35 

22:48 

23:01 

23:11 

10 

329“ 32.4 

-23°13.9 

289° 13.6 


-19° 22.4 

7.0 









11 

•^44° ^2 1 

23°137 

303°44 2 

11 7 

-1 Q° 1 R 3 

7 1 


-60 

03:40 

04:46 

06:02 

22:32 

23:02 

23:22 

12 

359°31.8 

-23°13.6 

318° 14.9 

11.7 

-19°08.2 

7.2 

55.2 


13 

14°31.5 

-23° 13.4 

332°45.7 

11.8 

-19°01.0 

7.2 

55.2 



Sun 



Moon 


14 

29°31.2 

-23°13.3 

347° 16.5 

11.9 

-18°53.8 

7.3 

55.1 

Day 

Eqn. 

ot 1 ime 

Mer. 

Mer. Pass. 

Age 

15 

44°30.9 

-23°13.1 

1°47.4 

11.9 

-18°46.4 

7.4 

55.1 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°30.6 

-23°13.0 

16° 18.4 

12.0 

-18°39.0 

7.5 

55.1 

27 

00:39 

00:54 

12:00 

13:10 

00:43 

1(2%) 

17 

74° 30.3 

-23°12.8 

30°49.5 

12.1 

-18°31.4 

7.6 

55.1 

28 

01:09 

01:23 

12:01 

14:03 

01:37 

2(6%) 

18 

89°30.0 

-23° 12.7 

45° 20.6 

12.2 

-18°23.8 

7.6 

55.1 

29 

01:38 

01:53 

12:01 

14:52 

02:28 

3(11%) 

19 

104°29.7 

-23° 12.5 

59°51.8 

12.2 

-18°16.1 

7.7 

55.0 








20 

119°29.4 

-23° 12.4 

74° 23.1 

12.3 

-18°08.4 

7.8 

55.0 








21 

134°29.1 

-23°12.2 

88°54.4 

12.4 

-18°00.5 

7.9 

55.0 








22 

149°28.8 

-23°12.1 

103°25.8 

12.4 

-17°52.6 

8.0 

55.0 








23 

164°28.5 

-23°11.9 

117°57.3 

12.5 

-17°44.6 

8.0 

55.0 









SD. —16.3 

T—1 

o 

II 

~o 

S.D.—15.1 











Saturn 


Stars 


December 30, 31 ,01 (Mon., Tue., Wed.) 


Aries Venus Mars Jupiter 


Mon 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 


SHA 

Dec 

0 

98°08.8 

143°11.0 

-18°58.9 

223°18.2 

-19°07.4 

181°23.3 

-23° 11.9 

165°16.8 

-21°43.1 

Alpheratz 

357°38.9 

29°12.1 

1 

113° 11.2 

158° 10.4 

-18°58.1 

238°18.9 

-19°07.8 

196°25.1 

-23°11.9 

180°18.9 

-21°43.0 

Ankaa 

353°11.2 

-42° 12.2 

2 

128° 13.7 

173°09.7 

-18°57.2 

253° 19.6 

-19°08.2 

211°27.0 

-23° 11.9 

195°21.1 

-21°43.0 

Schedar 

349°35.4 

56°39.0 

3 

143° 16.2 

188°09.1 

-18°56.3 

268° 20.4 

-19°08.6 

226°28.8 

-23° 11.9 

210°23.3 

-21°43.0 

Diphda 

348°51.2 

-17°52.9 

4 

158° 18.6 

203°08.4 

-18°55.4 

283°21.1 

-19°09.0 

241°30.6 

-23°11.8 

225°25.4 

-21°42.9 

Achernar 

335°23.2 

-57°08.5 

5 

173°21.1 

218°07.8 

-18°54.6 

298°21.9 

-19°09.4 

256°32.5 

-23° 11.8 

240° 27.6 

-21°42.9 

Hamal 

327°55.6 

23°33.4 

6 

188°23.6 

233°07.2 

-18°53.7 

313°22.6 

-19°09.8 

271°34.3 

-23°11.8 

255°29.7 

-21°42.8 

Polaris 

315°31.3 

89°21.1 

7 

203° 26.0 

248°06.5 

-18°52.8 

328° 23.3 

-19°10.3 

286°36.1 

-23° 11.8 

270°31.9 

-21°42.8 

Akamar 

315°14.6 

-40° 13.8 

8 

218°28.5 

263°05.9 

-18°51.9 

343° 24.1 

-19°10.7 

301°38.0 

-23°11.8 

285° 34.0 

-21°42.7 

Menkar 

314°10.1 

4°09.9 

9 

233°31.0 

278°05.2 

-18°51.0 

358° 24.8 

-19°11.1 

316°39.8 

-23° 11.7 

300°36.2 

-21°42.7 

Mirfak 

308°33.6 

49°55.9 

10 

248° 33.4 

293°04.6 

-18°50.1 

13°25.5 

-19°11.5 

331°41.7 

-23° 11.7 

315°38.3 

-21°42.7 

Aldebaran 

290°43.9 

16°32.9 

11 

263° 35.9 

308°04.0 

-18°49.3 

28°26.3 

-19°11.9 

346°43.5 

-23°11.7 

330°40.5 

-21°42.6 

Rigel 

281°07.4 

-8° 10.9 

12 

278°38.3 

323°03.3 

-18°48.4 

43°27.0 

-19°12.3 

1°45.3 

-23° 11.7 

345°42.6 

-21°42.6 

Capella 

280°27.4 

46°01.1 

13 

293°40.8 

338°02.7 

-18°47.5 

58°27.8 

-19°12.7 

16°47.2 

-23° 11.6 

0°44.8 

-21°42.5 

Bellatrix 

278°26.9 

6°21.9 

14 

308°43.3 

353°02.1 

-18°46.6 

73° 28.5 

-19°13.1 

31°49.0 

-23°11.6 

15°46.9 

-21°42.5 

Elnath 

278°06.6 

28°37.4 

15 

323°45.7 

8°01.4 

-18°45.7 

88°29.2 

-19°13.5 

46°50.8 

-23° 11.6 

30°49.1 

-21°42.4 

Alnilam 

275°41.5 

-1°11.5 

16 

338°48.2 

23°00.8 

-18°44.8 

103° 30.0 

-19°13.9 

61°52.7 

-23°11.6 

45°51.3 

-21°42.4 

Betelgeuse 

270°56.1 

7°24.5 

17 

353° 50.7 

38°00.2 

-18°43.9 

118°30.7 

-19°14.3 

76° 54.5 

-23° 11.5 

60°53.4 

-21°42.4 

Canopus 

263°53.6 

-52°42.5 

18 

8°53.1 

52°59.5 

-18°43.0 

133°31.4 

-19°14.7 

91°56.4 

-23° 11.5 

75°55.6 

-21°42.3 

Sirius 

258°29.3 

-16°44.5 

19 

23°55.6 

67°58.9 

-18°42.2 

148° 32.2 

-19°15.1 

106°58.2 

-23°11.5 

90°57.7 

-21°42.3 

Adara 

255°08.6 

-29°00.0 

20 

38°58.1 

82°58.3 

-18°41.3 

163°32.9 

-19°15.5 

122°00.0 

-23° 11.5 

105°59.9 

-21°42.2 

Procyon 

244° 54.6 

5°10.5 

21 

54°00.5 

97°57.6 

-18°40.4 

178° 33.7 

-19°15.9 

137°01.9 

-23° 11.4 

121°02.0 

-21°42.2 

Pollux 

243°21.8 

27°58.5 

22 

69°03.0 

112°57.0 

-18°39.5 

193° 34.4 

-19°16.3 

152°03.7 

-23° 11.4 

136°04.2 

-21°42.2 

Avior 

234° 15.6 

-59°34.3 

23 

84° 05.5 

127°56.4 

-18°38.6 

208°35.1 

-19°16.7 

167°05.5 

-23°11.4 

151°06.3 

-21°42.1 

Suhail 

222°48.8 

-43°30.7 

Mer.pass.:17:24 | 

v-0.6 dO.9 

m-3.9 

v0.7 d-0.4 ml.6 

< 

CO 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Miaplacidus 

221°38.1 

-69°47.7 


Alphard 

217°51.4 

-8°44.7 

Tue 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Regulus 

207°38.5 

11°52.1 











n i iKbo 

1 Q'3°/IR Q 

fii°oo4 

0 

99°07.9 

142 u 55.7 

-18 u 37.7 

223 u 35.9 

-19 u 17.1 

182 u 07.4 

-23 u 11.4 

166 u 08.5 

-21°42.1 

uuDne 

±yo ‘fD.y 

ionOno a 

Ol Oo.^f 

1 A O A "7 C 

1 

114° 10.4 

157°55.1 

-18°36.8 

238°36.6 

-19°17.5 

197° 09.2 

-23°11.3 

181°10.6 

-21°42.0 

Denebola 

182 28.9 

14 21. 6 

2 

129° 12.8 

172°54.5 

-18°35.9 

253°37.3 

-19°17.9 

212°11.1 

-23° 11.3 

196°12.8 

-21°42.0 

Gienah 

175°47.6 

1 700 A A o 

-17°39.0 

CO O1 A A 

3 

144° 15.3 

187°53.9 

-18°35.0 

268°38.1 

-19°18.3 

227° 12.9 

-23°11.3 

211°14.9 

-21°41.9 

Acrux 

1/8 U4.8 

-63 12.2 

4 

159° 17.8 

202°53.2 

-18°34.1 

283°38.8 

-19°18.7 

242° 14.7 

-23° 11.3 

226°17.1 

-21°41.9 

Gacrux 

171°55.9 

1 CfiO ICO 

-57° 13.1 

5 

174° 20.2 

217°52.6 

-18°33.2 

298° 39.5 

-19°19.1 

257°16.6 

-23° 11.3 

241°19.2 

-21°41.9 

Alioth 

166 16.8 

55°50.9 

6 

189°22.7 

232°52.0 

-18°32.3 

313°40.3 

-19°19.5 

272° 18.4 

-23° 11.2 

256°21.4 

-21°41.8 

Spica 

158°26.6 

-11°15.7 

A r\0 1 a ~7 

7 

204° 25.2 

247°51.4 

-18°31.4 

328°41.0 

-19°19.9 

287°20.3 

-23° 11.2 

271°23.6 

-21°41.8 

Alcaid 

152°55.5 

4y 12./ 

8 

219°27.6 

262°50.7 

-18°30.5 

343°41.7 

-19°20.3 

302°22.1 

-23°11.2 

286°25.7 

-21°41.7 

Hadar 

148°41.8 

1 A O O A A i- 

-60°27.7 

nrO A“7 O 

9 

234° 30.1 

277°50.1 

-18°29.6 

358°42.5 

-19°20.7 

317° 23.9 

-23° 11.2 

301°27.9 

-21°41.7 

Menkent 

148 02.5 

-36 27.8 

inOAC A 

10 

249° 32.6 

292°49.5 

-18°28.7 

13°43.2 

-19°21.1 

332°25.8 

-23° 11.1 

316°30.0 

-21°41.6 

Arcturus 

145°51.6 

19 uo.u 

11 

264° 35.0 

307°48.9 

-18°27.8 

28°43.9 

-19°21.5 

347° 27.6 

-23°11.1 

331°32.2 

-21°41.6 

Rigil Kent. 

139°46.0 

-60° 54.6 

12 

279°37.5 

322°48.2 

-18°26.9 

43°44.7 

-19°21.9 

2°29.4 

-23° 11.1 

346°34.3 

-21°41.6 

Zubenelg. 

137°00.6 

-16°07.3 

13 

294°40.0 

337°47.6 

-18°26.0 

58°45.4 

-19°22.3 

17°31.3 

-23° 11.1 

1°36.5 

-21°41.5 

Kochab 

137°20.7 

a “7 r~ 

74° 04.2 

AC O AO A 

14 

309°42.4 

352°47.0 

-18°25.0 

73°46.1 

-19°22.7 

32°33.1 

-23°11.0 

16°38.6 

-21°41.5 

Alphecca 

126 07.5 

i i no ni i 

26 38.9 

acOao a 

15 

324°44.9 

7°46.4 

-18°24.1 

88°46.9 

-19°23.1 

47°35.0 

-23°11.0 

31°40.8 

-21°41.4 

Antares 

112 21.1 

-26 28.4 

16 

339°47.3 

22°45.8 

-18°23.2 

103°47.6 

-19°23.5 

62°36.8 

-23°11.0 

46°42.9 

-21°41.4 

Atria 

107° 19.4 

i nno a -7 ~7 

-69°03.5 

1 C O A A O 

17 

354°49.8 

37°45.2 

-18°22.3 

118°48.3 

-19°23.9 

77° 38.6 

-23° 11.0 

61°45.1 

-21°41.3 

Sa bi k 

102 0/./ 

-15 44.8 

070AC A 

18 

9°52.3 

52°44.5 

-18°21.4 

133°49.1 

-19°24.3 

92°40.5 

-23° 10.9 

76°47.2 

-21°41.3 

Shaula 

96°16.2 

AC O A A C 

-37 06.9 

1 A O A A O 

19 

24° 54.7 

67°43.9 

-18°20.5 

148°49.8 

-19°24.7 

107°42.3 

-23° 10.9 

91°49.4 

-21°41.3 

Rasalhague 

96 02.6 

nnO a a c 

12 32.8 

ri O AA A 

20 

39°57.2 

82°43.3 

-18°19.6 

163°50.5 

-19°25.1 

122°44.1 

-23° 10.9 

106°51.5 

-21°41.2 

Eta min 

yU 44.6 

51 2 y .2 

21 

54° 59.7 

97°42.7 

-18°18.7 

178°51.3 

-19°25.5 

137°46.0 

-23° 10.9 

121°53.7 

-21°41.2 

Kaus Aust. 

83°38.2 

OAOoc A 

-34°22.4 

ooo A O A 

22 

70°02.1 

112°42.1 

-18°17.7 

193°52.0 

-19°25.9 

152°47.8 

-23° 10.8 

136°55.8 

-21°41.1 

Vega 

80 36.4 

38 48.2 

23 

85°04.6 

127°41.5 

-18°16.8 

208°52.7 

-19°26.3 

167°49.7 

-23° 10.8 

151°58.0 

-21°41.1 

Nunki 

Altair 

75°53.1 

62°04.3 

-26° 16.2 
8°55.3 

Mer.pass.:17:20 | 

v-0.6 dO.9 

m-3.9 

v0.7 d-0.4 ml.6 

< 

CO 

Q- 

o 

b 

m-1.7 

v2.2 dO.O m0.6 

Peacock 

53°12.7 

-56°40.3 





















Deneb 

49°28.9 

45°21.2 

Wed 

GHA 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

GHA 

Dec 

Enif 

33°43.0 

9°58.0 

0 

100°07.1 

142 u 40.8 

-18“15.9 

223“53.5 

-19 u 26.7 

182 u 51.5 

-23 u 10.8 

167 u 00.2 

-21°41.0 

Alnair 

27°38.4 

-46°52.1 

1 

115°09.5 

157°40.2 

-18°15.0 

238°54.2 

-19°27.1 

197°53.3 

-23° 10.8 

182°02.3 

-21°41.0 

Fomalhaut 

15°19.2 

-29°31.2 

2 

130° 12.0 

172°39.6 

-18°14.1 

253°54.9 

-19°27.5 

212°55.2 

-23° 10.7 

197°04.5 

-21°41.0 

Scheat 

13°49.2 

28°11.5 

3 

145° 14.4 

187°39.0 

-18°13.2 

268°55.7 

-19°27.9 

227°57.0 

-23° 10.7 

212°06.6 

-21°40.9 

Markab 

13°34.0 

15°18.8 

4 

160° 16.9 

202°38.4 

-18°12.2 

283°56.4 

-19°28.3 

242°58.8 

-23° 10.7 

227°08.8 

-21°40.9 

2019/12/ 

SHA 

Mer.pass 

5 

175° 19.4 

217°37.8 

-18°11.3 

298°57.1 

-19°28.7 

258°00.7 

-23° 10.7 

242° 10.9 

-21°40.8 


45°02.2 

14:28 

6 

190°21.8 

232°37.2 

-18°10.4 

313°57.9 

-19°29.1 

273° 02.5 

-23° 10.6 

257°13.1 

-21°40.8 

Mars 

125°09.4 

09:06 

7 

205° 24.3 

247°36.6 

-18°09.5 

328°58.6 

-19°29.5 

288° 04.4 

-23° 10.6 

272°15.2 

-21°40.8 

J u piter 

83° 14.5 

11:53 

8 

220° 26.8 

262°36.0 

-18°08.5 

343°59.3 

-19°29.9 

303° 06.2 

-23° 10.6 

287° 17.4 

-21°40.7 

Saturn 

67°08.0 

12:57 

9 

235°29.2 

277°35.4 

-18°07.6 

359°00.0 

-19°30.3 

318°08.0 

-23° 10.6 

302°19.5 

-21°40.7 




10 

250°31.7 

292° 34.7 

-18°06.7 

14°00.8 

-19°30.6 

333° 09.9 

-23° 10.5 

317°21.7 

-21°40.6 

2019/12/ 

SHA 

Mer.pass 

11 

265°34.2 

307°34.1 

-18°05.8 

29°01.5 

-19°31.0 

348°11.7 

-23° 10.5 

332°23.8 

-21°40.6 

Venus 

43°47.8 

14:29 

12 

280° 36.6 

322°33.5 

-18°04.8 

44°02.2 

-19°31.4 

3° 13.6 

-23° 10.5 

347°26.0 

-21°40.5 

Mars 

124°27.9 

09:05 

13 

295°39.1 

337°32.9 

-18°03.9 

59°03.0 

-19°31.8 

18°15.4 

-23° 10.5 

2°28.1 

-21°40.5 

Jupiter 

82°59.5 

11:50 

14 

310° 41.6 

352°32.3 

-18°03.0 

74°03.7 

-19°32.2 

33°17.2 

-23° 10.4 

17°30.3 

-21°40.5 

Saturn 

67°00.6 

12:54 

15 

325°44.0 

7°31.7 

-18°02.1 

89°04.4 

-19°32.6 

48° 19.1 

-23° 10.4 

32°32.4 

-21°40.4 

2020/1/1 

SHA 

Mer.pass 

16 

340° 46.5 

22°31.1 

-18°01.1 

104°05.1 

-19°33.0 

63°20.9 

-23° 10.4 

47°34.6 

-21°40.4 

Venus 

42°33.8 

14:30 

17 

355°48.9 

37°30.5 

-18°00.2 

119°05.9 

-19°33.4 

78° 22.7 

-23° 10.4 

62°36.7 

-21°40.3 

Mars 

123°46.4 

09:04 

18 

10°51.4 

52°29.9 

-17°59.3 

134°06.6 

-19°33.8 

93°24.6 

-23° 10.3 

77°38.9 

-21°40.3 

Jupiter 

82°44.4 

11:47 

19 

25°53.9 

67° 29.3 

-17°58.3 

149°07.3 

-19°34.2 

108° 26.4 

-23° 10.3 

92°41.1 

-21°40.2 

Saturn 

66°53.1 

12:50 

20 

40° 56.3 

82°28.7 

-17°57.4 

164°08.1 

-19°34.6 

123°28.3 

-23° 10.3 

107°43.2 

-21°40.2 

1 Horizontal naralax 


21 

55°58.8 

97°28.1 

-17°56.5 

179°08.8 

-19°35.0 

138°30.1 

-23° 10.2 

122°45.4 

-21°40.2 


r 

Venus; 

0.1 

22 

71°01.3 

112°27.5 

-17° 55.5 

194°09.5 

-19°35.3 

153°31.9 

-23° 10.2 

137°47.5 

-21°40.1 


Mars: 

0.1 

23 

86°03.7 

127°26.9 

-17°54.6 

209° 10.2 

-19°35.7 

168°33.8 

-23° 10.2 

152°49.7 

-21°40.1 
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2019 December 30 to Jan. 01 


h Sun Moon 


Mon 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 


Twilight 



Twilight 1 

0 

179 u 28.2 

-23 u 11.8 

132 u 28.8 

12.6 

-17 u 36.6 

8.1 

54.9 

Lat. 

Naut. 

Civil 

Sunrise 

Sunset 

Civil 

Naut. 

1 

194°27.9 

-23°11.6 

147°00.5 

12.7 

-17° 28.4 

8.2 

54.9 

72 

08:25 

10:47 


— 

13:19 

15:41 

2 

209°27.6 

-23°11.5 

161°32.2 

12.7 

-17° 20.2 

8.2 

54.9 

70 

08:06 

09:51 


— 

14:15 

16:00 

3 

224°27.3 

-23°11.3 

176°03.9 

12.8 

-17°11.9 

8.3 

54.9 

68 

07:50 

09:18 


— 

14:48 

16:16 

4 

239°27.0 

-23°11.2 

190°35.8 

12.9 

-17°03.6 

8.4 

54.9 

66 

07:38 

08:54 

10:30 

13:36 

15:12 

16:28 

5 

254° 26.6 

-23°11.0 

205°07.7 

12.9 

-16°55.2 

8.5 

54.8 

64 

07:27 

08:35 

09:51 

14:15 

15:31 

16:39 

6 

269°26.3 

-23° 10.9 

219°39.6 

13.0 

-16°46.7 

8.5 

54.8 

62 

07:18 

08:19 

09:24 

14:42 

15:47 

16:48 

7 

284°26.0 

-23° 10.7 

234° 11.7 

13.1 

-16°38.1 

8.6 

54.8 

60 

07:09 

08:06 

09:03 

15:03 

15:60 

16:56 

8 

299°25.7 

-23° 10.5 

248°43.8 

13.1 

-16°29.5 

8.7 

54.8 

58 

07:02 

07:55 

08:46 

15:20 

16:11 

17:04 

9 

314°25.4 

-23° 10.4 

263°15.9 

13.2 

-16°20.8 

8.7 

54.8 

56 

06:56 

07:45 

08:31 

15:34 

16:21 

17:10 

10 

329°25.1 

-23° 10.2 

277°48.2 

13.3 

-16°12.0 

8.8 

54.8 

54 

06:50 

07:36 

08:19 

15:47 

16:30 

17:16 

11 

344 0 24.8 

-23°10.1 

292°20.5 

13.3 

-16°03.2 

8.9 

54.7 

52 

06:44 

07:28 

08:08 

15:58 

16:38 

17:22 

12 

359° 24.5 

-23°09.9 

306°52.9 

13.4 

-15°54.3 

8.9 

54.7 

50 

06:39 

07:20 

07:59 

16:07 

16:46 

17:27 

13 

14°24.2 

-23°09.7 

321°25.3 

13.5 

-15°45.3 

9.0 

54.7 

45 

06:27 

07:04 

07:38 

16:28 

17:01 

17:38 

14 

29°23.9 

-23°09.6 

335°57.8 

13.5 

-15°36.3 

9.0 

54.7 

40 

06:17 

06:51 

07:22 

16:44 

17:15 

17:49 

15 

44°23.6 

-23°09.4 

350°30.4 

13.6 

-15°27.2 

9.1 

54.7 

35 

06:08 

06:40 

07:08 

16:58 

17:26 

17:58 

16 

59°23.3 

-23°09.2 

5°03.0 

13.7 

-15°18.1 

9.2 

54.7 

30 

05:59 

06:29 

06:55 

17:10 

17:37 

18:06 

17 

74° 23.0 

-23°09.1 

19°35.7 

13.7 

-15°08.9 

9.2 

54.7 

20 

05:43 

06:11 

06:35 

17:31 

17:55 

18:23 

18 

89°22.7 

-23°08.9 

34° 08.4 

13.8 

-14°59.7 

9.3 

54.6 

10 

05:27 

05:54 

06:16 

17:49 

18:12 

18:38 

19 

104°22.4 

-23°08.7 

48°41.2 

13.8 

-14°50.3 

9.3 

54.6 

0 

05:10 

05:37 

05:59 

18:07 

18:29 

18:55 

20 

119°22.1 

-23°08.6 

63° 14.1 

13.9 

-14°41.0 

9.4 

54.6 

-10 

04:52 

05:19 

05:42 

18:24 

18:47 

19:14 

21 

134°21.8 

-23°08.4 

77°47.1 

14.0 

-14°31.5 

9.5 

54.6 

-20 

04:29 

04:59 

05:23 

18:43 

19:07 

19:36 

22 

149°21.5 

-23°08.2 

92°20.1 

14.0 

-14°22.1 

9.5 

54.6 

-30 

04:01 

04:34 

05:01 

19:04 

19:32 

20:05 

23 

164°21.2 

-23°08.1 

106°53.1 

14.1 

-14°12.5 

9.6 

54.6 

-35 

03:42 

04:19 

04:48 

19:17 

19:47 

20:23 


SD.—16.3 

d=0.2 

S.D. —15.0 

-40 

03:19 

04:01 

04:34 

19:32 

20:05 

20:46 


-45 

-50 

-52 

-54 

-56 

-58 

-60 

02:49 

02:05 

01:39 

00:57 

03:39 

03:10 

02:55 

02:37 

02:16 

01:47 

01:02 

04:16 

03:54 

03:43 

03:31 

03:17 

03:01 

02:41 

19:50 

20:12 

20:22 

20:34 

20:48 

21:04 

21:24 

20:27 

20:56 

21:10 

21:28 

21:49 

22:17 

23:02 

21:16 

21:60 

22:26 

23:07 

Tue 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

179°20.9 
194°20.6 
209° 20.3 
224° 20.0 
239° 19.7 

-23° 07.9 
-23° 07.7 
-23°07.5 
-23° 07.4 
-23° 07.2 

121°26.2 

135°59.4 

150°32.6 

165°05.9 

179°39.3 

14.1 

14.2 

14.3 

14.3 

14.4 

-14°02.9 

-13°53.3 

-13°43.6 

-13°33.8 

-13°24.0 

9.6 

9.7 

9.7 

9.8 
9.8 

54.5 

54.5 

54.5 

54.5 

54.5 









5 

254° 19.4 

-23° 07.0 

194° 12.7 

14.4 

-13° 14.2 

9.9 

54.5 








6 

269° 19.1 

-23°06.8 

208°46.1 

14.5 

-13°04.3 

9.9 

54.5 



Moonrise 



Moonset 


7 

284° 18.8 

-23°06.7 

223° 19.6 

14.5 

-12°54.3 

10.0 

54.5 

Lat. 

Mon 

Tue 

Wed 

Mon 

Tue 

Wed 

8 

299° 18.5 

-23°06.5 

237°53.2 

14.6 

-12°44.3 

10.0 

54.4 

72 

13:37 

13:00 

12:37 

17:59 

20:06 

21:57 

9 

314° 18.2 

-23°06.3 

252°26.8 

14.6 

-12°34.3 

10.1 

54.4 

70 

12:59 

12:40 

12:26 

18:35 

20:25 

22:06 

10 

329° 17.9 

-23°06.1 

267°00.5 

14.7 

-12°24.2 

10.1 

54.4 

68 

12:33 

12:24 

12:17 

18:60 

20:39 

22:13 

11 

344° 17.6 

-23°06.0 

281°34.2 

14.7 

-12°14.1 

10.2 

54.4 

66 

12:13 

12:11 

12:09 

19:19 

20:51 

22:20 

12 

359° 17.3 

-23°05.8 

296°08.0 

14.8 

-12°03.9 

10.2 

54.4 

64 

11:57 

12:00 

12:03 

19:35 

21:01 

22:25 

13 

14° 17.0 

-23°05.6 

310°41.8 

14.8 

-11°53.7 

10.2 

54.4 

62 

11:43 

11:51 

11:57 

19:47 

21:09 

22:29 

14 

29° 16.7 

-23°05.4 

325°15.7 

14.9 

-11°43.4 

10.3 

54.4 

60 

11:31 

11:43 

11:52 

19:58 

21:16 

22:33 

15 

44° 16.4 

-23°05.2 

339°49.6 

14.9 

-11°33.1 

10.3 

54.4 

58 

11:21 

11:36 

11:48 

20:07 

21:22 

22:36 

16 

59° 16.1 

-23°05.0 

354° 23.6 

15.0 

-11°22.7 

10.4 

54.4 

56 

11:13 

11:30 

11:44 

20:16 

21:28 

22:39 

17 

74°15.8 

-23° 04.8 

8°57.6 

15.0 

-11°12.3 

10.4 

54.4 

54 

11:05 

11:24 

11:40 

20:23 

21:33 

22:42 

18 

89°15.5 

-23° 04.7 

23°31.6 

15.1 

-11°01.9 

10.5 

54.3 

52 

10:58 

11:19 

11:37 

20:29 

21:37 

22:44 

19 

104° 15.2 

-23° 04.5 

38°05.8 

15.1 

-10°51.4 

10.5 

54.3 

50 

10:51 

11:14 

11:34 

20:35 

21:41 

22:46 

20 

119° 14.9 

-23° 04.3 

52°39.9 

15.2 

-10°40.9 

10.5 

54.3 

45 

10:38 

11:04 

11:28 

20:48 

21:50 

22:51 

21 

134° 14.6 

-23°04.1 

67° 14.1 

15.2 

-10°30.4 

10.6 

54.3 

40 

10:26 

10:56 

11:23 

20:58 

21:57 

22:55 

22 

149° 14.3 

-23°03.9 

81°48.3 

15.3 

-10°19.8 

10.6 

54.3 

35 

10:17 

10:49 

11:18 

21:07 

22:03 

22:58 

23 

164° 14.0 

-23° 03.7 

96°22.6 

15.3 

-10°09.1 

10.6 

54.3 

30 

10:08 

10:43 

11:14 

21:15 

22:08 

23:01 


SD. —16.3 

d=0.2 

S.D. —14.9 

20 

09:53 

10:32 

11:07 

21:28 

22:18 

23:06 


10 

0 

-10 

-20 

-30 

-35 

-40 

-45 

-50 

-52 

-54 

-56 

-58 

-60 

09:40 

09:28 

09:16 

09:03 

08:48 

08:39 

08:29 

08:18 

08:03 

07:57 

07:49 

07:41 

07:31 

07:21 

10:22 

10:13 

10:04 

09:54 

09:43 

09:36 

09:29 

09:20 

09:10 

09:05 

08:59 

08:53 

08:47 

08:39 

11:01 

10:55 

10:49 

10:43 

10:36 

10:32 

10:27 

10:22 

10:15 

10:12 

10:09 

10:05 

10:01 

09:56 

21:39 

21:50 

22:01 

22:12 

22:25 

22:32 

22:41 

22:50 

23:02 

23:08 

23:14 

23:20 

23:28 

23:36 

22:26 

22:33 

22:41 

22:49 

22:58 

23:03 

23:09 

23:15 

23:24 

23:27 

23:31 

23:36 

23:41 

23:46 

23:11 

23:15 

23:19 

23:24 

23:28 

23:31 

23:34 

23:38 

23:42 

23:44 

23:47 

23:49 

23:52 

23:55 

Wed 

GHA 

Dec 

GHA 

V 

Dec 

d 

HP 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

179 u 13.7 
194° 13.4 
209°13.1 
224° 12.8 
239° 12.5 
254° 12.2 
269° 11.9 
284° 11.6 
299° 11.3 
314° 11.0 
329°10.7 
344° 10.4 

-23 u 03.5 

-23°03.3 

-23°03.1 

-23°03.0 

-23°02.8 

-23°02.6 

-23°02.4 

-23°02.2 

-23°02.0 

-23°01.8 

-23°01.6 

-23°01.4 

110 u 56.9 
125°31.3 
140°05.7 
154°40.1 
169° 14.6 
183°49.1 
198°23.7 
212°58.3 
227°32.9 
242°07.5 
256°42.2 
271°16.9 

15.3 

15.4 

15.4 

15.5 
15.5 

15.5 

15.6 
15.6 

15.6 

15.7 
15.7 
15.7 

-9°58.5 

-9°47.8 

-9°37.1 

-9°26.3 

-9°15.5 

-9°04.7 

-8°53.8 

-8°42.9 

-8°32.0 

-8°21.0 

-8°10.0 

-7°59.0 

10.7 

10.7 

10.7 

10.8 
10.8 
10.8 
10.9 
10.9 
10.9 
11.0 
11.0 
11.0 

54.3 

54.3 

54.3 

54.3 

54.3 

54.3 

54.3 

54.2 

54.2 

54.2 

54.2 

54.2 








12 

359°10.2 

-23°01.2 

285°51.7 

15.8 

-7°48.0 

11.1 

54.2 








13 

14°09.9 

-23°01.0 

300°26.5 

15.8 

-7°36.9 

11.1 

54.2 



Sun 



Moon 


14 

29°09.6 

-23°00.8 

315°01.3 

15.8 

-7° 25.8 

11.1 

54.2 

Day 

Eqn. 

of Time 

Mer. 

Mer. Pass. 

Age 

15 

44°09.3 

-23°00.6 

329°36.1 

15.9 

-7° 14.7 

11.1 

54.2 


00 h 

12 h 

Pass 

Upper 

Lower 


16 

59°09.0 

-23°00.4 

344° 11.0 

15.9 

-7°03.5 

11.2 

54.2 

30 

02:07 

02:22 

12:02 

15:39 

03:16 

4(18%) 

17 

74° 08.7 

-23°00.2 

358°45.9 

15.9 

-6°52.3 

11.2 

54.2 

31 

02:36 

02:51 

12:02 

16:23 

04:01 

5(26%) 

18 

89°08.4 

-22°60.0 

13°20.8 

15.9 

-6°41.1 

11.2 

54.2 

1 

03:05 

03:19 

12:03 

17:05 

04:44 

6(34%) 

19 

104°08.1 

-22°59.7 

27°55.7 

16.0 

-6°29.9 

11.2 

54.2 








20 

119°07.8 

-22°59.5 

42°30.7 

16.0 

-6° 18.7 

11.3 

54.2 








21 

134°07.5 

-22°59.3 

57°05.7 

16.0 

-6°07.4 

11.3 

54.2 








22 

149°07.2 

-22°59.1 

71°40.7 

16.0 

-5°56.1 

11.3 

54.2 








23 

164°06.9 

-22°58.9 

86°15.7 

16.0 

-5°44.8 

11.3 

54.2 









SD.—16.3 

d=0.2 

S.D.=14.8 
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Increments and Corrections 


m 

0 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

l 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

2 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

0' J 00.0 

0“00.0 

0°00.0 

0.0 - 0.0 

6.0 - 0.1 

12.0 - 0.1 


0 

0 U 15.0 

0"15.0 

0° 14.3 

0.0 - 0.0 

6.0 - 0.2 

12.0 - 0.3 


0 

0 U 30.0 

0 U 30.1 

0 U 28.6 

0.0 - 0.0 

6.0 - 0.3 

12.0 - 0.5 

1 

0°00.2 

0°00.3 

0°00.2 

0.1 - 0.0 

6.1 - 0.1 

12.1 - 0.1 


l 

0°15.2 

0°15.3 

0° 14.6 

0.1 - 0.0 

6.1 - 0.2 

12.1 - 0.3 


1 

0°30.2 

0°30.3 

0°28.9 

0.1 - 0.0 

6.1 - 0.3 

12.1 - 0.5 

2 

0°00.5 

0°00.5 

0°00.5 

0.2 - 0.0 

6.2 - 0.1 

12.2 - 0.1 


2 

0°15.5 

0°15.5 

0° 14.8 

0.2 - 0.0 

6.2 - 0.2 

12.2 - 0.3 


2 

0°30.5 

0°30.6 

0°29.1 

0.2 - 0.0 

6.2 - 0.3 

12.2 - 0.5 

3 

0°00.8 

0°00.8 

0°00.7 

0.3 - 0.0 

6.3 - 0.1 

12.3 - 0.1 


3 

0°15.8 

0°15.8 

0° 15.0 

0.3 - 0.0 

6.3 - 0.2 

12.3 - 0.3 


3 

0°30.7 

0°30.8 

0°29.3 

0.3 - 0.0 

6.3 - 0.3 

12.3 - 0.5 

4 

0°01.0 

0°01.0 

0°01.0 

0.4 - 0.0 

6.4 - 0.1 

12.4 - 0.1 


4 

0°16.0 

0°16.0 

0° 15.3 

0.4 - 0.0 

6.4 - 0.2 

12.4 - 0.3 


4 

0°31.0 

0°31.1 

0°29.6 

0.4 - 0.0 

6.4 - 0.3 

12.4 - 0.5 

5 

0°01.2 

0°01.3 

0°01.2 

0.5 - 0.0 

6.5 - 0.1 

12.5 - 0.1 


5 

0° 16.2 

0°16.3 

0° 15.5 

0.5 - 0.0 

6.5 - 0.2 

12.5 - 0.3 


5 

0°31.3 

0°31.3 

0°29.8 

0.5 - 0.0 

6.5 - 0.3 

12.5 - 0.5 

6 

0°01.5 

0°01.5 

0°01.4 

0.6 - 0.0 

6.6 - 0.1 

12.6 - 0.1 


6 

0°16.5 

0°16.5 

0° 15.7 

0.6 - 0.0 

6.6 - 0.2 

12.6 - 0.3 


6 

0°31.5 

0°31.6 

0°30.1 

0.6 - 0.0 

6.6 - 0.3 

12.6 - 0.5 

7 

0°01.8 

0°01.8 

0°01.7 

0.7 - 0.0 

6.7 - 0.1 

12.7 - 0.1 


7 

0°16.8 

0°16.8 

0° 16.0 

0.7 - 0.0 

6.7 - 0.2 

12.7 - 0.3 


7 

0°31.8 

0°31.8 

0°30.3 

0.7 - 0.0 

6.7 - 0.3 

12.7 - 0.5 

8 

0°02.0 

0°02.0 

0°01.9 

0.8 - 0.0 

6.8 - 0.1 

12.8 - 0.1 


8 

0°17.0 

0°17.0 

0° 16.2 

0.8 - 0.0 

6.8 - 0.2 

12.8 - 0.3 


8 

0°32.0 

0°32.1 

0°30.5 

0.8 - 0.0 

6.8 - 0.3 

12.8 - 0.5 

9 

0°02.2 

0°02.3 

0°02.1 

0.9 - 0.0 

6.9 - 0.1 

12.9 - 0.1 


9 

0°17.2 

0°17.3 

0° 16.5 

0.9 - 0.0 

6.9 - 0.2 

12.9 - 0.3 


9 

0°32.2 

0°32.3 

0°30.8 

0.9 - 0.0 

6.9 - 0.3 

12.9 - 0.5 

10 

0°02.5 

0°02.5 

0°02.4 

1.0 - 0.0 

7.0 - 0.1 

13.0 - 0.1 


10 

0°17.5 

0°17.5 

0° 16.7 

1.0 - 0.0 

7.0 - 0.2 

13.0 - 0.3 


10 

0°32.5 

0°32.6 

0°31.0 

1.0 - 0.0 

7.0 - 0.3 

13.0 - 0.5 

11 

0°02.8 

0°02.8 

0°02.6 

1.1 - 0.0 

7.1 - 0.1 

13.1 - 0.1 


11 

0°17.8 

0°17.8 

0° 16.9 

1.1 - 0.0 

7.1 - 0.2 

13.1 - 0.3 


11 

0°32.8 

0°32.8 

0°31.3 

1.1 - 0.0 

7.1 - 0.3 

13.1 - 0.5 

12 

0°03.0 

0°03.0 

0°02.9 

1.2 - 0.0 

7.2 - 0.1 

13.2 - 0.1 


12 

0°18.0 

0°18.0 

0°17.2 

1.2 - 0.0 

7.2 - 0.2 

13.2 - 0.3 


12 

0°33.0 

0°33.1 

0°31.5 

1.2 - 0.1 

7.2 - 0.3 

13.2 - 0.5 

13 

0°03.2 

0°03.3 

0°03.1 

1.3 - 0.0 

7.3 - 0.1 

13.3 - 0.1 


13 

0°18.2 

0°18.3 

0°17.4 

1.3 - 0.0 

7.3 - 0.2 

13.3 - 0.3 


13 

0°33.2 

0°33.3 

0°31.7 

1.3 - 0.1 

7.3 - 0.3 

13.3 - 0.6 

14 

0°03.5 

0°03.5 

0°03.3 

1.4 - 0.0 

7.4 - 0.1 

13.4 - 0.1 


14 

0°18.5 

0°18.6 

0° 17.7 

1.4 - 0.0 

7.4 - 0.2 

13.4 - 0.3 


14 

0°33.5 

0°33.6 

0°32.0 

1.4 - 0.1 

7.4 - 0.3 

13.4 - 0.6 

IS 

0°03.8 

0°03.8 

0°03.6 

1.5 - 0.0 

7.5 - 0.1 

13.5 - 0.1 


15 

0°18.8 

0°18.8 

0°17.9 

1.5 - 0.0 

7.5 - 0.2 

13.5 - 0.3 


15 

0°33.8 

0°33.8 

0°32.2 

1.5 - 0.1 

7.5 - 0.3 

13.5 - 0.6 

16 

0°04.0 

0°04.0 

0°03.8 

1.6 - 0.0 

7.6 - 0.1 

13.6 - 0.1 


16 

0°19.0 

0°19.1 

0° 18.1 

1.6 - 0.0 

7.6 - 0.2 

13.6 - 0.3 


16 

0°34.0 

0°34.1 

0°32.5 

1.6 - 0.1 

7.6 - 0.3 

13.6 - 0.6 

17 

0°04.2 

0°04.3 

0°04.1 

1.7 - 0.0 

7.7 - 0.1 

13.7 - 0.1 


17 

0° 19.2 

0°19.3 

0° 18.4 

1.7 - 0.0 

7.7 - 0.2 

13.7 - 0.3 


17 

0°34.2 

0°34.3 

0°32.7 

1.7 - 0.1 

7.7 - 0.3 

13.7 - 0.6 

18 

0°04.5 

0°04.5 

0°04.3 

1.8 - 0.0 

7.8 - 0.1 

13.8 - 0.1 


18 

0°19.5 

0°19.6 

0° 18.6 

1.8 - 0.0 

7.8 - 0.2 

13.8 - 0.3 


18 

0°34.5 

0°34.6 

0°32.9 

1.8 - 0.1 

7.8 - 0.3 

13.8 - 0.6 

19 

0°04.8 

0°04.8 

0°04.5 

1.9 - 0.0 

7.9 - 0.1 

13.9 - 0.1 


19 

0°19.8 

0°19.8 

0° 18.9 

1.9 - 0.0 

7.9 - 0.2 

13.9 - 0.3 


19 

0°34.8 

0°34.8 

0°33.2 

1.9 - 0.1 

7.9 - 0.3 

13.9 - 0.6 

20 

0°05.0 

0°05.0 

0°04.8 

2.0 - 0.0 

8.0 - 0.1 

14.0 - 0.1 


20 

0°20.0 

0°20.1 

0° 19.1 

2.0 - 0.1 

8.0 - 0.2 

14.0 - 0.4 


20 

0°35.0 

0°35.1 

0°33.4 

2.0 - 0.1 

8.0 - 0.3 

14.0 - 0.6 

21 

0°05.2 

0°05.3 

0°05.0 

2.1 - 0.0 

8.1 - 0.1 

14.1 - 0.1 


21 

0°20.2 

0°20.3 

0° 19.3 

2.1 - 0.1 

8.1 - 0.2 

14.1 - 0.4 


21 

0°35.2 

0°35.3 

0°33.6 

2.1 - 0.1 

8.1 - 0.3 

14.1 - 0.6 

22 

0°05.5 

0°05.5 

0°05.2 

2.2 - 0.0 

8.2 - 0.1 

14.2 - 0.1 


22 

0°20.5 

0°20.6 

0° 19.6 

2.2 - 0.1 

8.2 - 0.2 

14.2 - 0.4 


22 

0°35.5 

0°35.6 

0°33.9 

2.2 - 0.1 

8.2 - 0.3 

14.2 - 0.6 

23 

0°05.8 

0°05.8 

0°05.5 

2.3 - 0.0 

8.3 - 0.1 

14.3 - 0.1 


23 

0°20.8 

0°20.8 

0° 19.8 

2.3 - 0.1 

8.3 - 0.2 

14.3 - 0.4 


23 

0°35.8 

0°35.8 

0°34.1 

2.3 - 0.1 

8.3 - 0.3 

14.3 - 0.6 

24 

0°06.0 

0°06.0 

0°05.7 

2.4 - 0.0 

8.4 - 0.1 

14.4 - 0.1 


24 

0°21.0 

0°21.1 

0°20.0 

2.4 - 0.1 

8.4 - 0.2 

14.4 - 0.4 


24 

0°36.0 

0°36.1 

0°34.4 

2.4 - 0.1 

8.4 - 0.4 

14.4 - 0.6 

25 

0°06.2 

0°06.3 

0°06.0 

2.5 - 0.0 

8.5 - 0.1 

14.5 - 0.1 


25 

0°21.2 

0°21.3 

0°20.3 

2.5 - 0.1 

8.5 - 0.2 

14.5 - 0.4 


25 

0°36.2 

0°36.3 

0°34.6 

2.5 - 0.1 

8.5 - 0.4 

14.5 - 0.6 

26 

0°06.5 

0°06.5 

0°06.2 

2.6 - 0.0 

8.6 - 0.1 

14.6 - 0.1 


26 

0°21.5 

0°21.6 

0°20.5 

2.6 - 0.1 

8.6 - 0.2 

14.6 - 0.4 


26 

0°36.5 

0°36.6 

0°34.8 

2.6 - 0.1 

8.6 - 0.4 

14.6 - 0.6 

27 

0°06.8 

0°06.8 

0°06.4 

2.7 - 0.0 

8.7 - 0.1 

14.7 - 0.1 


27 

0°21.8 

0°21.8 

0°20.8 

2.7 - 0.1 

8.7 - 0.2 

14.7 - 0.4 


27 

0°36.8 

0°36.9 

0°35.1 

2.7 - 0.1 

8.7 - 0.4 

14.7 - 0.6 

28 

0°07.0 

0°07.0 

0°06.7 

2.8 - 0.0 

8.8 - 0.1 

14.8 - 0.1 


28 

0°22.0 

0°22.1 

0°21.0 

2.8 - 0.1 

8.8 - 0.2 

14.8 - 0.4 


28 

0°37.0 

0°37.1 

0°35.3 

2.8 - 0.1 

8.8 - 0.4 

14.8 - 0.6 

29 

0°07.2 

0°07.3 

0°06.9 

2.9 - 0.0 

8.9 - 0.1 

14.9 - 0.1 


29 

0°22.2 

0°22.3 

0°21.2 

2.9 - 0.1 

8.9 - 0.2 

14.9 - 0.4 


29 

0°37.2 

0°37.4 

0°35.6 

2.9 - 0.1 

8.9 - 0.4 

14.9 - 0.6 

30 

0°07.5 

0°07.5 

0°07.2 

3.0 - 0.0 

9.0 - 0.1 

15.0 - 0.1 


30 

0°22.5 

0°22.6 

0°21.5 

3.0 - 0.1 

9.0 - 0.2 

15.0 - 0.4 


30 

0°37.5 

0°37.6 

0°35.8 

3.0 - 0.1 

9.0 - 0.4 

15.0 - 0.6 

31 

0°07.8 

0°07.8 

0°07.4 

3.1 - 0.0 

9.1 - 0.1 

15.1 - 0.1 


31 

0°22.8 

0°22.8 

0°21.7 

3.1 - 0.1 

9.1 - 0.2 

15.1 - 0.4 


31 

0°37.8 

0°37.9 

0°36.0 

3.1 - 0.1 

9.1 - 0.4 

15.1 - 0.6 

32 

0°08.0 

0°08.0 

0°07.6 

3.2 - 0.0 

9.2 - 0.1 

15.2 - 0.1 


32 

0°23.0 

0°23.1 

0°22.0 

3.2 - 0.1 

9.2 - 0.2 

15.2 - 0.4 


32 

0°38.0 

0°38.1 

0°36.3 

3.2 - 0.1 

9.2 - 0.4 

15.2 - 0.6 

33 

0°08.2 

0°08.3 

0°07.9 

3.3 - 0.0 

9.3 - 0.1 

15.3 - 0.1 


33 

0°23.2 

0°23.3 

0°22.2 

3.3 - 0.1 

9.3 - 0.2 

15.3 - 0.4 


33 

0°38.2 

0°38.4 

0°36.5 

3.3 - 0.1 

9.3 - 0.4 

15.3 - 0.6 

34 

0°08.5 

0°08.5 

0°08.1 

3.4 - 0.0 

9.4 - 0.1 

15.4 - 0.1 


34 

0°23.5 

0°23.6 

0°22.4 

3.4 - 0.1 

9.4 - 0.2 

15.4 - 0.4 


34 

0°38.5 

0°38.6 

0°36.7 

3.4 - 0.1 

9.4 - 0.4 

15.4 - 0.6 

35 

0°08.8 

0°08.8 

0°08.4 

3.5 - 0.0 

9.5 - 0.1 

15.5 - 0.1 


35 

0°23.8 

0°23.8 

0°22.7 

3.5 - 0.1 

9.5 - 0.2 

15.5 - 0.4 


35 

0°38.8 

0°38.9 

0°37.0 

3.5 - 0.1 

9.5 - 0.4 

15.5 - 0.6 

36 

0°09.0 

0°09.0 

0°08.6 

3.6 - 0.0 

9.6 - 0.1 

15.6 - 0.1 


36 

0°24.0 

0°24.1 

0°22.9 

3.6 - 0.1 

9.6 - 0.2 

15.6 - 0.4 


36 

0°39.0 

0°39.1 

0°37.2 

3.6 - 0.2 

9.6 - 0.4 

15.6 - 0.6 

37 

0°09.2 

0°09.3 

0°08.8 

3.7 - 0.0 

9.7 - 0.1 

15.7 - 0.1 


37 

0°24.2 

0°24.3 

0°23.1 

3.7 - 0.1 

9.7 - 0.2 

15.7 - 0.4 


37 

0°39.2 

0°39.4 

0°37.5 

3.7 - 0.2 

9.7 - 0.4 

15.7 - 0.7 

38 

0°09.5 

0°09.5 

0°09.1 

3.8 - 0.0 

9.8 - 0.1 

15.8 - 0.1 


38 

0°24.5 

0°24.6 

0°23.4 

3.8 - 0.1 

9.8 - 0.2 

15.8 - 0.4 


38 

0°39.5 

0°39.6 

0°37.7 

3.8 - 0.2 

9.8 - 0.4 

15.8 - 0.7 

39 

0°09.8 

0°09.8 

0°09.3 

3.9 - 0.0 

9.9 - 0.1 

15.9 - 0.1 


39 

0°24.8 

0°24.8 

0°23.6 

3.9 - 0.1 

9.9 - 0.2 

15.9 - 0.4 


39 

0°39.8 

0°39.9 

0°37.9 

3.9 - 0.2 

9.9 - 0.4 

15.9 - 0.7 

40 

0°10.0 

0°10.0 

0°09.5 

4.0 - 0.0 

10.0 - 0.1 

16.0 - 0.1 


40 

0°25.0 

0°25.1 

0°23.9 

4.0 - 0.1 

10.0 - 0.3 

16.0 - 0.4 


40 

0°40.0 

0°40.1 

0°38.2 

4.0 - 0.2 

10.0 - 0.4 

16.0 - 0.7 

41 

0°10.2 

0°10.3 

0°09.8 

4.1 - 0.0 

10.1 - 0.1 

16.1 - 0.1 


41 

0°25.2 

0°25.3 

0°24.1 

4.1 - 0.1 

10.1 - 0.3 

16.1 - 0.4 


41 

0°40.2 

0°40.4 

0°38.4 

4.1 - 0.2 

10.1 - 0.4 

16.1 - 0.7 

42 

0°10.5 

0°10.5 

0°10.0 

4.2 - 0.0 

10.2 - 0.1 

16.2 - 0.1 


42 

0°25.5 

0°25.6 

0°24.3 

4.2 - 0.1 

10.2 - 0.3 

16.2 - 0.4 


42 

0°40.5 

0°40.6 

0°38.7 

4.2 - 0.2 

10.2 - 0.4 

16.2 - 0.7 

43 

0°10.8 

0°10.8 

0°10.3 

4.3 - 0.0 

10.3 - 0.1 

16.3 - 0.1 


43 

0°25.8 

0°25.8 

0°24.6 

4.3 - 0.1 

10.3 - 0.3 

16.3 - 0.4 


43 

0°40.8 

0°40.9 

0°38.9 

4.3 - 0.2 

10.3 - 0.4 

16.3 - 0.7 

44 

0°11.0 

0°11.0 

0°10.5 

4.4 - 0.0 

10.4 - 0.1 

16.4 - 0.1 


44 

0°26.0 

0°26.1 

0°24.8 

4.4 - 0.1 

10.4 - 0.3 

16.4 - 0.4 


44 

0°41.0 

0°41.1 

0°39.1 

4.4 - 0.2 

10.4 - 0.4 

16.4 - 0.7 

45 

0°11.2 

0°11.3 

0°10.7 

4.5 - 0.0 

10.5 - 0.1 

16.5 - 0.1 


45 

0°26.2 

0°26.3 

0°25.1 

4.5 - 0.1 

10.5 - 0.3 

16.5 - 0.4 


45 

0°41.2 

0°41.4 

0°39.4 

4.5 - 0.2 

10.5 - 0.4 

16.5 - 0.7 

46 

0°11.5 

0°11.5 

0°11.0 

4.6 - 0.0 

10.6 - 0.1 

16.6 - 0.1 


46 

0°26.5 

0°26.6 

0°25.3 

4.6 - 0.1 

10.6 - 0.3 

16.6 - 0.4 


46 

0°41.5 

0°41.6 

0°39.6 

4.6 - 0.2 

10.6 - 0.4 

16.6 - 0.7 

47 

0°11.8 

0°11.8 

0°11.2 

4.7 - 0.0 

10.7 - 0.1 

16.7 - 0.1 


47 

0°26.8 

0°26.8 

0°25.5 

4.7 - 0.1 

10.7 - 0.3 

16.7 - 0.4 


47 

0°41.8 

0°41.9 

0°39.8 

4.7 - 0.2 

10.7 - 0.4 

16.7 - 0.7 

48 

0°12.0 

0°12.0 

0°11.5 

4.8 - 0.0 

10.8 - 0.1 

16.8 - 0.1 


48 

0°27.0 

0°27.1 

0°25.8 

4.8 - 0.1 

10.8 - 0.3 

16.8 - 0.4 


48 

0°42.0 

0°42.1 

0°40.1 

4.8 - 0.2 

10.8 - 0.5 

16.8 - 0.7 

49 

0°12.2 

0°12.3 

0°11.7 

4.9 - 0.0 

10.9 - 0.1 

16.9 - 0.1 


49 

0°27.2 

0°27.3 

0°26.0 

4.9 - 0.1 

10.9 - 0.3 

16.9 - 0.4 


49 

0°42.2 

0°42.4 

0°40.3 

4.9 - 0.2 

10.9 - 0.5 

16.9 - 0.7 

50 

0°12.5 

0°12.5 

0°11.9 

5.0 - 0.0 

11.0 - 0.1 

17.0 - 0.1 


50 

0°27.5 

0°27.6 

0°26.2 

5.0 - 0.1 

11.0 - 0.3 

17.0 - 0.4 


50 

0°42.5 

0°42.6 

0°40.6 

5.0 - 0.2 

11.0 - 0.5 

17.0 - 0.7 

51 

0°12.8 

0°12.8 

0°12.2 

5.1 - 0.0 

11.1 - 0.1 

17.1 - 0.1 


51 

0°27.8 

0°27.8 

0°26.5 

5.1 - 0.1 

11.1 - 0.3 

17.1 - 0.4 


51 

0°42.8 

0°42.9 

0°40.8 

5.1 - 0.2 

11.1 - 0.5 

17.1 - 0.7 

52 

0°13.0 

0°13.0 

0°12.4 

5.2 - 0.0 

11.2 - 0.1 

17.2 - 0.1 


52 

0°28.0 

0°28.1 

0°26.7 

5.2 - 0.1 

11.2 - 0.3 

17.2 - 0.4 


52 

0°43.0 

0°43.1 

0°41.0 

5.2 - 0.2 

11.2 - 0.5 

17.2 - 0.7 

53 

0°13.2 

0°13.3 

0°12.6 

5.3 - 0.0 

11.3 - 0.1 

17.3 - 0.1 


53 

0°28.2 

0°28.3 

0°27.0 

5.3 - 0.1 

11.3 - 0.3 

17.3 - 0.4 


53 

0°43.2 

0°43.4 

0°41.3 

5.3 - 0.2 

11.3 - 0.5 

17.3 - 0.7 

54 

0°13.5 

0°13.5 

0°12.9 

5.4 - 0.0 

11.4 - 0.1 

17.4 - 0.1 


54 

0°28.5 

0°28.6 

0°27.2 

5.4 - 0.1 

11.4 - 0.3 

17.4 - 0.4 


54 

0°43.5 

0°43.6 

0°41.5 

5.4 - 0.2 

11.4 - 0.5 

17.4 - 0.7 

55 

0°13.8 

0°13.8 

0°13.1 

5.5 - 0.0 

11.5 - 0.1 

17.5 - 0.1 


55 

0°28.7 

0°28.8 

0°27.4 

5.5 - 0.1 

11.5 - 0.3 

17.5 - 0.4 


55 

0°43.8 

0°43.9 

0°41.8 

5.5 - 0.2 

11.5 - 0.5 

17.5 - 0.7 

56 

0°14.0 

0°14.0 

0°13.4 

5.6 - 0.0 

11.6 - 0.1 

17.6 - 0.1 


56 

0°29.0 

0°29.1 

0°27.7 

5.6 - 0.1 

11.6 - 0.3 

17.6 - 0.4 


56 

0°44.0 

0°44.1 

0°42.0 

5.6 - 0.2 

11.6 - 0.5 

17.6 - 0.7 

57 

0°14.2 

0°14.3 

0°13.6 

5.7 - 0.0 

11.7 - 0.1 

17.7 - 0.1 


57 

0°29.3 

0°29.3 

0°27.9 

5.7 - 0.1 

11.7 - 0.3 

17.7 - 0.4 


57 

0°44.2 

0°44.4 

0°42.2 

5.7 - 0.2 

11.7 - 0.5 

17.7 - 0.7 

58 

0°14.5 

0°14.5 

0°13.8 

5.8 - 0.0 

11.8 - 0.1 

17.8 - 0.1 


58 

0°29.5 

0°29.6 

0°28.2 

5.8 - 0.1 

11.8 - 0.3 

17.8 - 0.4 


58 

0°44.5 

0°44.6 

0°42.5 

5.8 - 0.2 

11.8 - 0.5 

17.8 - 0.7 

59 

0° 14.7 

0°14.8 

0° 14.1 

5.9 - 0.0 

11.9 - 0.1 

17.9 - 0.1 


59 

0°29.7 

0°29.8 

0°28.4 

5.9 - 0.1 

11.9 - 0.3 

17.9 - 0.4 


59 

0°44.8 

0°44.9 

0°42.7 

5.9 - 0.2 

11.9 - 0.5 

17.9 - 0.7 



Increments and Corrections 


m 

3 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

4 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

5 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

0"45.0 

0 U 45.1 

0 U 43.0 

0.0 - 0.0 

6.0 - 0.4 

12.0 - 0.7 


0 

l u 00.0 

1“00.2 

0°57.3 

0.0 - 0.0 

6.0 - 0.5 

12.0 - 0.9 


0 

l u 15.0 

1° 15.2 

1° 11.6 

0.0 - 0.0 

6.0 - 0.5 

12.0 - 1.1 

1 

0°45.2 

0°45.4 

0°43.2 

0.1 - 0.0 

6.1 - 0.4 

12.1 - 0.7 


1 

1°00.2 

1°00.4 

0°57.5 

0.1 - 0.0 

6.1 - 0.5 

12.1 - 0.9 


1 

1°15.2 

1°15.5 

1° 11.8 

0.1 - 0.0 

6.1 - 0.6 

12.1 - 1.1 

2 

0°45.5 

0°45.6 

0°43.4 

0.2 - 0.0 

6.2 - 0.4 

12.2 - 0.7 


2 

1°00.5 

1°00.7 

0°57.7 

0.2 - 0.0 

6.2 - 0.5 

12.2 - 0.9 


2 

1°15.5 

1°15.7 

1° 12.1 

0.2 - 0.0 

6.2 - 0.6 

12.2 - 1.1 

3 

0°45.8 

0°45.9 

0°43.7 

0.3 - 0.0 

6.3 - 0.4 

12.3 - 0.7 


3 

1°00.7 

1°00.9 

0°58.0 

0.3 - 0.0 

6.3 - 0.5 

12.3 - 0.9 


3 

1°15.7 

1°16.0 

1°12.3 

0.3 - 0.0 

6.3 - 0.6 

12.3 - 1.1 

4 

0°46.0 

0°46.1 

0°43.9 

0.4 - 0.0 

6.4 - 0.4 

12.4 - 0.7 


4 

1°01.0 

1°01.2 

0°58.2 

0.4 - 0.0 

6.4 - 0.5 

12.4 - 0.9 


4 

1°16.0 

1°16.2 

1° 12.5 

0.4 - 0.0 

6.4 - 0.6 

12.4 - 1.1 

5 

0°46.2 

0°46.4 

0°44.1 

0.5 - 0.0 

6.5 - 0.4 

12.5 - 0.7 


5 

1°01.2 

1°01.4 

0°58.5 

0.5 - 0.0 

6.5 - 0.5 

12.5 - 0.9 


5 

1°16.2 

1°16.5 

1° 12.8 

0.5 - 0.0 

6.5 - 0.6 

12.5 - 1.1 

6 

0°46.5 

0°46.6 

0°44.4 

0.6 - 0.0 

6.6 - 0.4 

12.6 - 0.7 


6 

1°01.5 

1°01.7 

0°58.7 

0.6 - 0.0 

6.6 - 0.5 

12.6 - 0.9 


6 

1°16.5 

1°16.7 

1°13.0 

0.6 - 0.1 

6.6 - 0.6 

12.6 - 1.2 

7 

0°46.8 

0°46.9 

0°44.6 

0.7 - 0.0 

6.7 - 0.4 

12.7 - 0.7 


7 

1°01.7 

1°01.9 

0°58.9 

0.7 - 0.1 

6.7 - 0.5 

12.7 - 1.0 


7 

1°16.7 

1° 17.0 

1°13.3 

0.7 - 0.1 

6.7 - 0.6 

12.7 - 1.2 

8 

0°47.0 

0°47.1 

0°44.9 

0.8 - 0.0 

6.8 - 0.4 

12.8 - 0.7 


8 

1°02.0 

1°02.2 

0°59.2 

0.8 - 0.1 

6.8 - 0.5 

12.8 - 1.0 


8 

1°17.0 

1°17.2 

1°13.5 

0.8 - 0.1 

6.8 - 0.6 

12.8 - 1.2 

9 

0°47.2 

0°47.4 

0°45.1 

0.9 - 0.1 

6.9 - 0.4 

12.9 - 0.8 


9 

1°02.3 

1°02.4 

0°59.4 

0.9 - 0.1 

6.9 - 0.5 

12.9 - 1.0 


9 

1°17.3 

1°17.5 

1° 13.7 

0.9 - 0.1 

6.9 - 0.6 

12.9 - 1.2 

10 

0°47.5 

0°47.6 

0°45.3 

1.0 - 0.1 

7.0 - 0.4 

13.0 - 0.8 


10 

1°02.5 

1°02.7 

0°59.7 

1.0 - 0.1 

7.0 - 0.5 

13.0 - 1.0 


10 

1°17.5 

1° 17.7 

1° 14.0 

1.0 - 0.1 

7.0 - 0.6 

13.0 - 1.2 

11 

0°47.8 

0°47.9 

0°45.6 

1.1 - 0.1 

7.1 - 0.4 

13.1 - 0.8 


11 

1°02.8 

1°02.9 

0°59.9 

1.1 - 0.1 

7.1 - 0.5 

13.1 - 1.0 


11 

1°17.8 

1° 18.0 

1° 14.2 

1.1 - 0.1 

7.1 - 0.7 

13.1 - 1.2 

12 

0°48.0 

0°48.1 

0°45.8 

1.2 - 0.1 

7.2 - 0.4 

13.2 - 0.8 


12 

1°03.0 

1°03.2 

1°00.1 

1.2 - 0.1 

7.2 - 0.5 

13.2 - 1.0 


12 

1°18.0 

1° 18.2 

1° 14.4 

1.2 - 0.1 

7.2 - 0.7 

13.2 - 1.2 

13 

0°48.2 

0°48.4 

0°46.1 

1.3 - 0.1 

7.3 - 0.4 

13.3 - 0.8 


13 

1°03.3 

1°03.4 

1°00.4 

1.3 - 0.1 

7.3 - 0.5 

13.3 - 1.0 


13 

1°18.2 

1°18.5 

1° 14.7 

1.3 - 0.1 

7.3 - 0.7 

13.3 - 1.2 

14 

0°48.5 

0°48.6 

0°46.3 

1.4 - 0.1 

7.4 - 0.4 

13.4 - 0.8 


14 

1°03.5 

1°03.7 

1°00.6 

1.4 - 0.1 

7.4 - 0.6 

13.4 - 1.0 


14 

1°18.5 

1° 18.7 

1° 14.9 

1.4 - 0.1 

7.4 - 0.7 

13.4 - 1.2 

IS 

0°48.8 

0°48.9 

0°46.5 

1.5 - 0.1 

7.5 - 0.4 

13.5 - 0.8 


15 

1°03.8 

1°03.9 

1°00.8 

1.5 - 0.1 

7.5 - 0.6 

13.5 - 1.0 


15 

1°18.8 

1° 19.0 

1°15.2 

1.5 - 0.1 

7.5 - 0.7 

13.5 - 1.2 

16 

0°49.0 

0°49.1 

0°46.8 

1.6 - 0.1 

7.6 - 0.4 

13.6 - 0.8 


16 

1°04.0 

1°04.2 

1°01.1 

1.6 - 0.1 

7.6 - 0.6 

13.6 - 1.0 


16 

1°19.0 

1° 19.2 

1°15.4 

1.6 - 0.1 

7.6 - 0.7 

13.6 - 1.2 

17 

0°49.2 

0°49.4 

0°47.0 

1.7 - 0.1 

7.7 - 0.4 

13.7 - 0.8 


17 

1°04.2 

1°04.4 

1°01.3 

1.7 - 0.1 

7.7 - 0.6 

13.7 - 1.0 


17 

1°19.2 

1°19.5 

1° 15.6 

1.7 - 0.2 

7.7 - 0.7 

13.7 - 1.3 

18 

0°49.5 

0°49.6 

0°47.2 

1.8 - 0.1 

7.8 - 0.5 

13.8 - 0.8 


18 

1°04.5 

1°04.7 

1°01.6 

1.8 - 0.1 

7.8 - 0.6 

13.8 - 1.0 


18 

1°19.5 

1° 19.7 

1°15.9 

1.8 - 0.2 

7.8 - 0.7 

13.8 - 1.3 

19 

0°49.8 

0°49.9 

0°47.5 

1.9 - 0.1 

7.9 - 0.5 

13.9 - 0.8 


19 

1°04.7 

1°04.9 

1°01.8 

1.9 - 0.1 

7.9 - 0.6 

13.9 - 1.0 


19 

1°19.7 

1°20.0 

1° 16.1 

1.9 - 0.2 

7.9 - 0.7 

13.9 - 1.3 

20 

0°50.0 

0°50.1 

0°47.7 

2.0 - 0.1 

8.0 - 0.5 

14.0 - 0.8 


20 

1°05.0 

1°05.2 

1°02.0 

2.0 - 0.2 

8.0 - 0.6 

14.0 - 1.1 


20 

1°20.0 

1°20.2 

1° 16.4 

2.0 - 0.2 

8.0 - 0.7 

14.0 - 1.3 

21 

0°50.2 

0°50.4 

0°48.0 

2.1 - 0.1 

8.1 - 0.5 

14.1 - 0.8 


21 

1°05.2 

1°05.4 

1°02.3 

2.1 - 0.2 

8.1 - 0.6 

14.1 - 1.1 


21 

1°20.2 

1°20.5 

1°16.6 

2.1 - 0.2 

8.1 - 0.7 

14.1 - 1.3 

22 

0°50.5 

0°50.6 

0°48.2 

2.2 - 0.1 

8.2 - 0.5 

14.2 - 0.8 


22 

1°05.5 

1°05.7 

1°02.5 

2.2 - 0.2 

8.2 - 0.6 

14.2 - 1.1 


22 

1°20.5 

1°20.7 

1° 16.8 

2.2 - 0.2 

8.2 - 0.8 

14.2 - 1.3 

23 

0°50.8 

0°50.9 

0°48.4 

2.3 - 0.1 

8.3 - 0.5 

14.3 - 0.8 


23 

1°05.8 

1°05.9 

1°02.8 

2.3 - 0.2 

8.3 - 0.6 

14.3 - 1.1 


23 

1°20.8 

1°21.0 

1°17.1 

2.3 - 0.2 

8.3 - 0.8 

14.3 - 1.3 

24 

0°51.0 

0°51.1 

0°48.7 

2.4 - 0.1 

8.4 - 0.5 

14.4 - 0.8 


24 

1°06.0 

1°06.2 

1°03.0 

2.4 - 0.2 

8.4 - 0.6 

14.4 - 1.1 


24 

1°21.0 

1°21.2 

1°17.3 

2.4 - 0.2 

8.4 - 0.8 

14.4 - 1.3 

25 

0°51.2 

0°51.4 

0°48.9 

2.5 - 0.1 

8.5 - 0.5 

14.5 - 0.8 


25 

1°06.3 

1°06.4 

1°03.2 

2.5 - 0.2 

8.5 - 0.6 

14.5 - 1.1 


25 

1°21.3 

1°21.5 

1° 17.5 

2.5 - 0.2 

8.5 - 0.8 

14.5 - 1.3 

26 

0°51.5 

0°51.6 

0°49.2 

2.6 - 0.2 

8.6 - 0.5 

14.6 - 0.9 


26 

1°06.5 

1°06.7 

1°03.5 

2.6 - 0.2 

8.6 - 0.6 

14.6 - 1.1 


26 

1°21.5 

1°21.7 

1°17.8 

2.6 - 0.2 

8.6 - 0.8 

14.6 - 1.3 

27 

0°51.8 

0°51.9 

0°49.4 

2.7 - 0.2 

8.7 - 0.5 

14.7 - 0.9 


27 

1°06.8 

1°06.9 

1°03.7 

2.7 - 0.2 

8.7 - 0.7 

14.7 - 1.1 


27 

1°21.8 

1°22.0 

1° 18.0 

2.7 - 0.2 

8.7 - 0.8 

14.7 - 1.3 

28 

0°52.0 

0°52.1 

0°49.6 

2.8 - 0.2 

8.8 - 0.5 

14.8 - 0.9 


28 

1°07.0 

1°07.2 

1°03.9 

2.8 - 0.2 

8.8 - 0.7 

14.8 - 1.1 


28 

1°22.0 

1°22.2 

1° 18.3 

2.8 - 0.3 

8.8 - 0.8 

14.8 - 1.4 

29 

0°52.2 

0°52.4 

0°49.9 

2.9 - 0.2 

8.9 - 0.5 

14.9 - 0.9 


29 

1°07.3 

1°07.4 

1°04.2 

2.9 - 0.2 

8.9 - 0.7 

14.9 - 1.1 


29 

1°22.2 

1°22.5 

1°18.5 

2.9 - 0.3 

8.9 - 0.8 

14.9 - 1.4 

30 

0°52.5 

0°52.6 

0°50.1 

3.0 - 0.2 

9.0 - 0.5 

15.0 - 0.9 


30 

1°07.5 

1°07.7 

1°04.4 

3.0 - 0.2 

9.0 - 0.7 

15.0 - 1.1 


30 

1°22.5 

1°22.7 

1° 18.7 

3.0 - 0.3 

9.0 - 0.8 

15.0 - 1.4 

31 

0°52.8 

0°52.9 

0°50.3 

3.1 - 0.2 

9.1 - 0.5 

15.1 - 0.9 


31 

1°07.7 

1°07.9 

1°04.7 

3.1 - 0.2 

9.1 - 0.7 

15.1 - 1.1 


31 

1°22.8 

1°23.0 

1° 19.0 

3.1 - 0.3 

9.1 - 0.8 

15.1 - 1.4 

32 

0°53.0 

0°53.1 

0°50.6 

3.2 - 0.2 

9.2 - 0.5 

15.2 - 0.9 


32 

1°08.0 

1°08.2 

1°04.9 

3.2 - 0.2 

9.2 - 0.7 

15.2 - 1.1 


32 

1°23.0 

1°23.2 

1° 19.2 

3.2 - 0.3 

9.2 - 0.8 

15.2 - 1.4 

33 

0°53.2 

0°53.4 

0°50.8 

3.3 - 0.2 

9.3 - 0.5 

15.3 - 0.9 


33 

1°08.2 

1°08.4 

1°05.1 

3.3 - 0.2 

9.3 - 0.7 

15.3 - 1.1 


33 

1°23.2 

1°23.5 

1° 19.5 

3.3 - 0.3 

9.3 - 0.9 

15.3 - 1.4 

34 

0°53.5 

0°53.6 

0°51.1 

3.4 - 0.2 

9.4 - 0.5 

15.4 - 0.9 


34 

1°08.5 

1°08.7 

1°05.4 

3.4 - 0.3 

9.4 - 0.7 

15.4 - 1.2 


34 

1°23.5 

1°23.7 

1° 19.7 

3.4 - 0.3 

9.4 - 0.9 

15.4 - 1.4 

35 

0°53.8 

0°53.9 

0°51.3 

3.5 - 0.2 

9.5 - 0.6 

15.5 - 0.9 


35 

1°08.7 

1°08.9 

1°05.6 

3.5 - 0.3 

9.5 - 0.7 

15.5 - 1.2 


35 

1°23.7 

1°24.0 

1° 19.9 

3.5 - 0.3 

9.5 - 0.9 

15.5 - 1.4 

36 

0°54.0 

0°54.1 

0°51.5 

3.6 - 0.2 

9.6 - 0.6 

15.6 - 0.9 


36 

1°09.0 

1°09.2 

1°05.9 

3.6 - 0.3 

9.6 - 0.7 

15.6 - 1.2 


36 

1°24.0 

1°24.2 

1°20.2 

3.6 - 0.3 

9.6 - 0.9 

15.6 - 1.4 

37 

0°54.2 

0°54.4 

0°51.8 

3.7 - 0.2 

9.7 - 0.6 

15.7 - 0.9 


37 

1°09.3 

1°09.4 

1°06.1 

3.7 - 0.3 

9.7 - 0.7 

15.7 - 1.2 


37 

1°24.3 

1°24.5 

1°20.4 

3.7 - 0.3 

9.7 - 0.9 

15.7 - 1.4 

38 

0°54.5 

0°54.6 

0°52.0 

3.8 - 0.2 

9.8 - 0.6 

15.8 - 0.9 


38 

1°09.5 

1°09.7 

1°06.3 

3.8 - 0.3 

9.8 - 0.7 

15.8 - 1.2 


38 

1°24.5 

1°24.7 

1°20.7 

3.8 - 0.3 

9.8 - 0.9 

15.8 - 1.4 

39 

0°54.8 

0°54.9 

0°523 

3.9 - 0.2 

9.9 - 0.6 

15.9 - 0.9 


39 

1°09.8 

1°09.9 

1°06.6 

3.9 - 0.3 

9.9 - 0.7 

15.9 - 1.2 


39 

1°24.8 

1°25.0 

1°20.9 

3.9 - 0.4 

9.9 - 0.9 

15.9 - 1.5 

40 

0°55.0 

0°55.2 

0°52.5 

4.0 - 0.2 

10.0 - 0.6 

16.0 - 0.9 


40 

1°10.0 

1°10.2 

1°06.8 

4.0 - 0.3 

10.0 - 0.8 

16.0 - 1.2 


40 

1°25.0 

1°25.2 

1°21.1 

4.0 - 0.4 

10.0 - 0.9 

16.0 - 1.5 

41 

0°55.2 

0°55.4 

0°52.7 

4.1 - 0.2 

10.1 - 0.6 

16.1 - 0.9 


41 

1° 10.3 

1° 10.4 

1°07.0 

4.1 - 0.3 

10.1 - 0.8 

16.1 - 1.2 


41 

1°25.3 

1°25.5 

1°21.4 

4.1 - 0.4 

10.1 - 0.9 

16.1 - 1.5 

42 

0°55.5 

0°55.7 

0°53.0 

4.2 - 0.2 

10.2 - 0.6 

16.2 - 0.9 


42 

1°10.5 

1° 10.7 

1°07.3 

4.2 - 0.3 

10.2 - 0.8 

16.2 - 1.2 


42 

1°25.5 

1°25.7 

1°21.6 

4.2 - 0.4 

10.2 - 0.9 

16.2 - 1.5 

43 

0°55.8 

0°55.9 

0°53.2 

4.3 - 0.3 

10.3 - 0.6 

16.3 - 1.0 


43 

1° 10.8 

1°10.9 

1°07.5 

4.3 - 0.3 

10.3 - 0.8 

16.3 - 1.2 


43 

1°25.8 

1°26.0 

1°21.8 

4.3 - 0.4 

10.3 - 0.9 

16.3 - 1.5 

44 

0°56.0 

0°56.2 

0°53.4 

4.4 - 0.3 

10.4 - 0.6 

16.4 - 1.0 


44 

1°11.0 

1°11.2 

1°07.8 

4.4 - 0.3 

10.4 - 0.8 

16.4 - 1.2 


44 

1°26.0 

1°26.2 

1°22.1 

4.4 - 0.4 

10.4 - 1.0 

16.4 - 1.5 

45 

0°56.2 

0°56.4 

0°53.7 

4.5 - 0.3 

10.5 - 0.6 

16.5 - 1.0 


45 

1° 11.2 

1° 11.4 

1°08.0 

4.5 - 0.3 

10.5 - 0.8 

16.5 - 1.2 


45 

1°26.2 

1°26.5 

1°22.3 

4.5 - 0.4 

10.5 - 1.0 

16.5 - 1.5 

46 

0°56.5 

0°56.7 

0°53.9 

4.6 - 0.3 

10.6 - 0.6 

16.6 - 1.0 


46 

1°11.5 

1°11.7 

1°08.2 

4.6 - 0.3 

10.6 - 0.8 

16.6 - 1.2 


46 

1°26.5 

1°26.7 

1°22.6 

4.6 - 0.4 

10.6 - 1.0 

16.6 - 1.5 

47 

0°56.8 

0°56.9 

0°54.2 

4.7 - 0.3 

10.7 - 0.6 

16.7 - 1.0 


47 

1° 11.7 

1°11.9 

1°08.5 

4.7 - 0.4 

10.7 - 0.8 

16.7 - 1.3 


47 

1°26.8 

1°27.0 

1°22.8 

4.7 - 0.4 

10.7 - 1.0 

16.7 - 1.5 

48 

0°57.0 

0°57.2 

0°54.4 

4.8 - 0.3 

10.8 - 0.6 

16.8 - 1.0 


48 

1°12.0 

1°12.2 

1°08.7 

4.8 - 0.4 

10.8 - 0.8 

16.8 - 1.3 


48 

1°27.0 

1°27.2 

1°23.0 

4.8 - 0.4 

10.8 - 1.0 

16.8 - 1.5 

49 

0°57.2 

0°57.4 

0°54.6 

4.9 - 0.3 

10.9 - 0.6 

16.9 - 1.0 


49 

1 °12.2 

1°12.4 

1°09.0 

4.9 - 0.4 

10.9 - 0.8 

16.9 - 1.3 


49 

1°27.2 

1°27.5 

1°23.3 

4.9 - 0.4 

10.9 - 1.0 

16.9 - 1.5 

50 

0°57.5 

0°57.7 

0°54.9 

5.0 - 0.3 

11.0 - 0.6 

17.0 - 1.0 


50 

1°12.5 

1°12.7 

1°09.2 

5.0 - 0.4 

11.0 - 0.8 

17.0 - 1.3 


50 

1°27.5 

1°27.7 

1°23.5 

5.0 - 0.5 

11.0 - 1.0 

17.0 - 1.6 

51 

0°57.7 

0°57.9 

0°55.1 

5.1 - 0.3 

11.1 - 0.6 

17.1 - 1.0 


51 

1°12.7 

1°12.9 

1°09.4 

5.1 - 0.4 

11.1 - 0.8 

17.1 - 1.3 


51 

1°27.7 

1°28.0 

1°23.8 

5.1 - 0.5 

11.1 - 1.0 

17.1 - 1.6 

52 

0°58.0 

0°58.2 

0°55.4 

5.2 - 0.3 

11.2 - 0.7 

17.2 - 1.0 


52 

1°13.0 

1°13.2 

1°09.7 

5.2 - 0.4 

11.2 - 0.8 

17.2 - 1.3 


52 

1°28.0 

1°28.2 

1°24.0 

5.2 - 0.5 

11.2 - 1.0 

17.2 - 1.6 

53 

0°58.2 

0°58.4 

0°55.6 

5.3 - 0.3 

11.3 - 0.7 

17.3 - 1.0 


53 

1°13.2 

1°13.5 

1°09.9 

5.3 - 0.4 

11.3 - 0.8 

17.3 - 1.3 


53 

1°28.2 

1°28.5 

1°24.2 

5.3 - 0.5 

11.3 - 1.0 

17.3 - 1.6 

54 

0°58.5 

0°58.7 

0°55.8 

5.4 - 0.3 

11.4 - 0.7 

17.4 - 1.0 


54 

1°13.5 

1°13.7 

1 ° 10.2 

5.4 - 0.4 

11.4 - 0.9 

17.4 - 1.3 


54 

1°28.5 

1°28.7 

1°24.5 

5.4 - 0.5 

11.4 - 1.0 

17.4 - 1.6 

55 

0°58.8 

0°58.9 

0°56.1 

5.5 - 0.3 

11.5 - 0.7 

17.5 - 1.0 


55 

1°13.8 

1° 14.0 

1° 10.4 

5.5 - 0.4 

11.5 - 0.9 

17.5 - 1.3 


55 

1°28.8 

1°29.0 

1°24.7 

5.5 - 0.5 

11.5 - 1.1 

17.5 - 1.6 

56 

0°59.0 

0°59.2 

0°563 

5.6 - 0.3 

11.6 - 0.7 

17.6 - 1.0 


56 

1° 14.0 

1°14.2 

1 ° 10.6 

5.6 - 0.4 

11.6 - 0.9 

17.6 - 1.3 


56 

1°29.0 

1°29.2 

1°24.9 

5.6 - 0.5 

11.6 - 1.1 

17.6 - 1.6 

57 

0°59.3 

0°59.4 

0°56.6 

5.7 - 0.3 

11.7 - 0.7 

17.7 - 1.0 


57 

1°14.3 

1°14.5 

1° 10.9 

5.7 - 0.4 

11.7 - 0.9 

17.7 - 1.3 


57 

1°29.3 

1°29.5 

1°25.2 

5.7 - 0.5 

11.7 - 1.1 

17.7 - 1.6 

58 

0°59.5 

0°59.7 

0°56.8 

5.8 - 0.3 

11.8 - 0.7 

17.8 - 1.0 


58 

1°14.5 

1° 14.7 

i°n.i 

5.8 - 0.4 

11.8 - 0.9 

17.8 - 1.3 


58 

1°29.5 

1°29.7 

1°25.4 

5.8 - 0.5 

11.8 - 1.1 

17.8 - 1.6 

59 

0°59.8 

0°59.9 

0°57.0 

5.9 - 0.3 

11.9 - 0.7 

17.9 - 1.0 


59 

1°14.8 

1°15.0 

1° 11.3 

5.9 - 0.4 

11.9 - 0.9 

17.9 - 1.3 


59 

1°29.8 

1°30.0 

1°25.7 

5.9 - 0.5 

11.9 - 1.1 

17.9 - 1.6 



Increments and Corrections 


m 

6 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

7 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

8 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

1“30.0 

1°30.2 

1°25.9 

0.0 - 0.0 

6.0 - 0.7 

12.0 - 

1.3 


0 

1°45.0 

1“45.3 

l u 40.2 

0.0 - 0.0 

6.0 - 0.8 

12.0 - 1.5 


0 

2°00.0 

2°00.3 

1°54.5 

0.0 - 0.0 

6.0 - 0.9 

12.0 - 1.7 

1 

1°30.2 

1°30.5 

1°26.1 

0.1 - 0.0 

6.1 - 0.7 

12.1 - 

1.3 


1 

1°45.2 

1°45.5 

1°40.5 

0.1 - 0.0 

6.1 - 0.8 

12.1 - 1.5 


1 

2°00.3 

2°00.6 

1°54.8 

0.1 - 0.0 

6.1 - 0.9 

12.1 - 1.7 

2 

1°30.5 

1°30.7 

1°26.4 

0.2 - 0.0 

6.2 - 0.7 

12.2 - 

1.3 


2 

1°45.5 

1°45.8 

1°40.7 

0.2 - 0.0 

6.2 - 0.8 

12.2 - 1.5 


2 

2°00.5 

2°00.8 

1°55.0 

0.2 - 0.0 

6.2 - 0.9 

12.2 - 1.7 

3 

1°30.7 

1°31.0 

1°26.6 

0.3 - 0.0 

6.3 - 0.7 

12.3 - 

1.3 


3 

1°45.8 

1°46.0 

1°40.9 

0.3 - 0.0 

6.3 - 0.8 

12.3 - 1.5 


3 

2°00.8 

2°01.1 

1°55.2 

0.3 - 0.0 

6.3 - 0.9 

12.3 - 1.7 

4 

1°31.0 

1°31.2 

1°26.9 

0.4 - 0.0 

6.4 - 0.7 

12.4 - 

1.3 


4 

1°46.0 

1°46.3 

1°41.2 

0.4 - 0.1 

6.4 - 0.8 

12.4 - 1.6 


4 

2°01.0 

2°01.3 

1°55.5 

0.4 - 0.1 

6.4 - 0.9 

12.4 - 1.8 

5 

1°31.2 

1°31.5 

1°27.1 

0.5 - 0.1 

6.5 - 0.7 

12.5 - 

1.4 


5 

1°46.2 

1°46.5 

1°41.4 

0.5 - 0.1 

6.5 - 0.8 

12.5 - 1.6 


5 

2°01.3 

2°01.6 

1°55.7 

0.5 - 0.1 

6.5 - 0.9 

12.5 - 1.8 

6 

1°31.5 

1°31.8 

1°27.3 

0.6 - 0.1 

6.6 - 0.7 

12.6 - 

1.4 


6 

1°46.5 

1°46.8 

1°41.6 

0.6 - 0.1 

6.6 - 0.8 

12.6 - 1.6 


6 

2°01.5 

2°01.8 

1°56.0 

0.6 - 0.1 

6.6 - 0.9 

12.6 - 1.8 

7 

1°31.7 

1°32.0 

1°27.6 

0.7 - 0.1 

6.7 - 0.7 

12.7 - 

1.4 


7 

1°46.7 

1°47.0 

1°41.9 

0.7 - 0.1 

6.7 - 0.8 

12.7 - 1.6 


7 

2°01.8 

2°02.1 

1°56.2 

0.7 - 0.1 

6.7 - 0.9 

12.7 - 1.8 

8 

1°32.0 

1°32.3 

1°27.8 

0.8 - 0.1 

6.8 - 0.7 

12.8 - 

1.4 


8 

1°47.0 

1°47.3 

1°42.1 

0.8 - 0.1 

6.8 - 0.9 

12.8 - 1.6 


8 

2°02.0 

2°02.3 

1°56.4 

0.8 - 0.1 

6.8 - 1.0 

12.8 - 1.8 

9 

1°32.3 

1°32.5 

1°28.0 

0.9 - 0.1 

6.9 - 0.7 

12.9 - 

1.4 


9 

1°47.3 

1°47.5 

1°42.4 

0.9 - 0.1 

6.9 - 0.9 

12.9 - 1.6 


9 

2°02.3 

2°02.6 

1°56.7 

0.9 - 0.1 

6.9 - 1.0 

12.9 - 1.8 

10 

1°32.5 

1°32.8 

1°28.3 

1.0 - 0.1 

7.0 - 0.8 

13.0 - 

1.4 


10 

1°47.5 

1°47.8 

1°42.6 

1.0 - 0.1 

7.0 - 0.9 

13.0 - 1.6 


10 

2°02.5 

2°02.8 

1°56.9 

1.0 - 0.1 

7.0 - 1.0 

13.0 - 1.8 

11 

1°32.8 

1°33.0 

1°28.5 

1.1 - 0.1 

7.1 - 0.8 

13.1 - 

1.4 


11 

1°47.8 

1°48.0 

1°42.8 

1.1 - 0.1 

7.1 - 0.9 

13.1 - 1.6 


11 

2°02.8 

2°03.1 

1°57.2 

1.1 - 0.2 

7.1 - 1.0 

13.1 - 1.9 

12 

1°33.0 

1°33.3 

1°28.8 

1.2 - 0.1 

7.2 - 0.8 

13.2 - 

1.4 


12 

1°48.0 

1°48.3 

1°43.1 

1.2 - 0.2 

7.2 - 0.9 

13.2 - 1.7 


12 

2°03.0 

2°03.3 

1°57.4 

1.2 - 0.2 

7.2 - 1.0 

13.2 - 1.9 

13 

1°33.2 

1°33.5 

1°29.0 

1.3 - 0.1 

7.3 - 0.8 

13.3 - 

1.4 


13 

1°48.2 

1°48.5 

1°43.3 

1.3 - 0.2 

7.3 - 0.9 

13.3 - 1.7 


13 

2°03.3 

2°03.6 

1°57.6 

1.3 - 0.2 

7.3 - 1.0 

13.3 - 1.9 

14 

1°33.5 

1°33.8 

1°29.2 

1.4 - 0.2 

7.4 - 0.8 

13.4 - 

1.5 


14 

1°48.5 

1°48.8 

1°43.6 

1.4 - 0.2 

7.4 - 0.9 

13.4 - 1.7 


14 

2°03.5 

2°03.8 

1°57.9 

1.4 - 0.2 

7.4 - 1.0 

13.4 - 1.9 

IS 

1°33.8 

1°34.0 

1°29.5 

1.5 - 0.2 

7.5 - 0.8 

13.5 - 

1.5 


15 

1°48.8 

1°49.0 

1°43.8 

1.5 - 0.2 

7.5 - 0.9 

13.5 - 1.7 


15 

2°03.8 

2°04.1 

1°58.1 

1.5 - 0.2 

7.5 - 1.1 

13.5 - 1.9 

16 

1°34.0 

1°34.3 

1°29.7 

1.6 - 0.2 

7.6 - 0.8 

13.6 - 

1.5 


16 

1°49.0 

1°49.3 

1°44.0 

1.6 - 0.2 

7.6 - 1.0 

13.6 - 1.7 


16 

2°04.0 

2°04.3 

1°58.4 

1.6 - 0.2 

7.6 - 1.1 

13.6 - 1.9 

17 

1°34.2 

1°34.5 

1°30.0 

1.7 - 0.2 

7.7 - 0.8 

13.7 - 

1.5 


17 

1°49.2 

1°49.5 

1°44.3 

1.7 - 0.2 

7.7 - 1.0 

13.7 - 1.7 


17 

2°04.2 

2°04.6 

1°58.6 

1.7 - 0.2 

7.7 - 1.1 

13.7 - 1.9 

18 

1°34.5 

1°34.8 

1°30.2 

1.8 - 0.2 

7.8 - 0.8 

13.8 - 

1.5 


18 

1°49.5 

1°49.8 

1°44.5 

1.8 - 0.2 

7.8 - 1.0 

13.8 - 1.7 


18 

2°04.5 

2°04.8 

1°58.8 

1.8 - 0.3 

7.8 - 1.1 

13.8 - 2.0 

19 

1°34.8 

1°35.0 

1°30.4 

1.9 - 0.2 

7.9 - 0.9 

13.9 - 

1.5 


19 

1°49.8 

1°50.0 

1°44.8 

1.9 - 0.2 

7.9 - 1.0 

13.9 - 1.7 


19 

2°04.7 

2°05.1 

1°59.1 

1.9 - 0.3 

7.9 - 1.1 

13.9 - 2.0 

20 

1°35.0 

1°35.3 

1°30.7 

2.0 - 0.2 

8.0 - 0.9 

14.0 - 

1.5 


20 

1°50.0 

1°50.3 

1°45.0 

2.0 - 0.3 

8.0 - 1.0 

14.0 - 1.8 


20 

2°05.0 

2°05.3 

1°59.3 

2.0 - 0.3 

8.0 - 1.1 

14.0 - 2.0 

21 

1°35.2 

1°35.5 

1°30.9 

2.1 - 0.2 

8.1 - 0.9 

14.1 - 

1.5 


21 

1°50.2 

1°50.6 

1°45.2 

2.1 - 0.3 

8.1 - 1.0 

14.1 - 1.8 


21 

2°05.2 

2°05.6 

1°59.5 

2.1 - 0.3 

8.1 - 1.1 

14.1 - 2.0 

22 

1°35.5 

1°35.8 

1°31.1 

2.2 - 0.2 

8.2 - 0.9 

14.2 - 

1.5 


22 

1°50.5 

1°50.8 

1°45.5 

2.2 - 0.3 

8.2 - 1.0 

14.2 - 1.8 


22 

2°05.5 

2°05.8 

1°59.8 

2.2 - 0.3 

8.2 - 1.2 

14.2 - 2.0 

23 

1°35.8 

1°36.0 

1°31.4 

2.3 - 0.2 

8.3 - 0.9 

14.3 - 

1.5 


23 

1°50.8 

1°51.1 

1°45.7 

2.3 - 0.3 

8.3 - 1.0 

14.3 - 1.8 


23 

2°05.7 

2°06.1 

2°00.0 

2.3 - 0.3 

8.3 - 1.2 

14.3 - 2.0 

24 

1°36.0 

1°36.3 

1°31.6 

2.4 - 0.3 

8.4 - 0.9 

14.4 - 

1.6 


24 

1°51.0 

1°51.3 

1°45.9 

2.4 - 0.3 

8.4 - 1.1 

14.4 - 1.8 


24 

2°06.0 

2°06.3 

2°00.3 

2.4 - 0.3 

8.4 - 1.2 

14.4 - 2.0 

25 

1°36.3 

1°36.5 

1°31.9 

2.5 - 0.3 

8.5 - 0.9 

14.5 - 

1.6 


25 

1°51.3 

1°51.6 

1°46.2 

2.5 - 0.3 

8.5 - 1.1 

14.5 - 1.8 


25 

2°06.2 

2°06.6 

2°00.5 

2.5 - 0.4 

8.5 - 1.2 

14.5 - 2.1 

26 

1°36.5 

1°36.8 

1°32.1 

2.6 - 0.3 

8.6 - 0.9 

14.6 - 

1.6 


26 

1°51.5 

1°51.8 

1°46.4 

2.6 - 0.3 

8.6 - 1.1 

14.6 - 1.8 


26 

2°06.5 

2°06.8 

2°00.7 

2.6 - 0.4 

8.6 - 1.2 

14.6 - 2.1 

27 

1°36.8 

1°37.0 

1°32.3 

2.7 - 0.3 

8.7 - 0.9 

14.7 - 

1.6 


27 

1°51.8 

1°52.1 

1°46.7 

2.7 - 0.3 

8.7 - 1.1 

14.7 - 1.8 


27 

2°06.7 

2°07.1 

2°01.0 

2.7 - 0.4 

8.7 - 1.2 

14.7 - 2.1 

28 

1°37.0 

1°37.3 

1°32.6 

2.8 - 0.3 

8.8 - 1.0 

14.8 - 

1.6 


28 

1°52.0 

1°52.3 

1°46.9 

2.8 - 0.4 

8.8 - 1.1 

14.8 - 1.9 


28 

2°07.0 

2°07.3 

2°01.2 

2.8 - 0.4 

8.8 - 1.2 

14.8 - 2.1 

29 

1°37.2 

1°37.5 

1°32.8 

2.9 - 0.3 

8.9 - 1.0 

14.9 - 

1.6 


29 

1°52.2 

1°52.6 

1°47.1 

2.9 - 0.4 

8.9 - 1.1 

14.9 - 1.9 


29 

2°07.2 

2°07.6 

2°01.5 

2.9 - 0.4 

8.9 - 1.3 

14.9 - 2.1 

30 

1°37.5 

1°37.8 

1°33.1 

3.0 - 0.3 

9.0 - 1.0 

15.0 - 

1.6 


30 

1°52.5 

1°52.8 

1°47.4 

3.0 - 0.4 

9.0 - 1.1 

15.0 - 1.9 


30 

2°07.5 

2°07.8 

2°01.7 

3.0 - 0.4 

9.0 - 1.3 

15.0 - 2.1 

31 

1°37.8 

1°38.0 

1°33.3 

3.1 - 0.3 

9.1 - 1.0 

15.1 - 

1.6 


31 

1°52.7 

1°53.1 

1°47.6 

3.1 - 0.4 

9.1 - 1.1 

15.1 - 1.9 


31 

2°07.8 

2°08.1 

2°01.9 

3.1 - 0.4 

9.1 - 1.3 

15.1 - 2.1 

32 

1°38.0 

1°38.3 

1°33.5 

3.2 - 0.3 

9.2 - 1.0 

15.2 - 

1.6 


32 

1°53.0 

1°53.3 

1°47.9 

3.2 - 0.4 

9.2 - 1.2 

15.2 - 1.9 


32 

2°08.0 

2°08.3 

2°02.2 

3.2 - 0.5 

9.2 - 1.3 

15.2 - 2.2 

33 

1°38.2 

1°38.5 

1°33.8 

3.3 - 0.4 

9.3 - 1.0 

15.3 - 

1.7 


33 

1°53.2 

1°53.6 

1°48.1 

3.3 - 0.4 

9.3 - 1.2 

15.3 - 1.9 


33 

2°08.3 

2°08.6 

2°02.4 

3.3 - 0.5 

9.3 - 1.3 

15.3 - 2.2 

34 

1°38.5 

1°38.8 

1°34.0 

3.4 - 0.4 

9.4 - 1.0 

15.4 - 

1.7 


34 

1°53.5 

1°53.8 

1°48.3 

3.4 - 0.4 

9.4 - 1.2 

15.4 - 1.9 


34 

2°08.5 

2°08.9 

2°02.6 

3.4 - 0.5 

9.4 - 1.3 

15.4 - 2.2 

35 

1°38.7 

1°39.0 

1°34.3 

3.5 - 0.4 

9.5 - 1.0 

15.5 - 

1.7 


35 

1°53.7 

1°54.1 

1°48.6 

3.5 - 0.4 

9.5 - 1.2 

15.5 - 1.9 


35 

2°08.8 

2°09.1 

2°02.9 

3.5 - 0.5 

9.5 - 1.3 

15.5 - 2.2 

36 

1°39.0 

1°39.3 

1°34.5 

3.6 - 0.4 

9.6 - 1.0 

15.6 - 

1.7 


36 

1°54.0 

1°54.3 

1°48.8 

3.6 - 0.5 

9.6 - 1.2 

15.6 - 2.0 


36 

2°09.0 

2°09.4 

2°03.1 

3.6 - 0.5 

9.6 - 1.4 

15.6 - 2.2 

37 

1°39.3 

1°39.5 

1°34.7 

3.7 - 0.4 

9.7 - 1.1 

15.7 - 

1.7 


37 

1°54.2 

1°54.6 

1°49.0 

3.7 - 0.5 

9.7 - 1.2 

15.7 - 2.0 


37 

2°09.3 

2°09.6 

2°03.4 

3.7 - 0.5 

9.7 - 1.4 

15.7 - 2.2 

38 

1°39.5 

1°39.8 

1°35.0 

3.8 - 0.4 

9.8 - 1.1 

15.8 - 

1.7 


38 

1°54.5 

1°54.8 

1°49.3 

3.8 - 0.5 

9.8 - 1.2 

15.8 - 2.0 


38 

2°09.5 

2°09.9 

2°03.6 

3.8 - 0.5 

9.8 - 1.4 

15.8 - 2.2 

39 

1°39.8 

1°40.0 

1°35.2 

3.9 - 0.4 

9.9 - 1.1 

15.9 - 

1.7 


39 

1°54.8 

1°55.1 

1°49.5 

3.9 - 0.5 

9.9 - 1.2 

15.9 - 2.0 


39 

2°09.8 

2° 10.1 

2°03.8 

3.9 - 0.6 

9.9 - 1.4 

15.9 - 2.3 

40 

1°40.0 

1°40.3 

1°35.4 

4.0 - 0.4 

10.0 - 1.1 

16.0 - 

1.7 


40 

1°55.0 

1°55.3 

1°49.8 

4.0 - 0.5 

10.0 - 1.3 

16.0 - 2.0 


40 

2° 10.0 

2° 10.4 

2° 04.1 

4.0 - 0.6 

10.0 - 1.4 

16.0 - 2.3 

41 

1°40.2 

1°40.5 

1°35.7 

4.1 - 0.4 

10.1 - 1.1 

16.1 - 

1.7 


41 

1°55.2 

1°55.6 

1°50.0 

4.1 - 0.5 

10.1 - 1.3 

16.1 - 2.0 


41 

2° 10.3 

2° 10.6 

2°04.3 

4.1 - 0.6 

10.1 - 1.4 

16.1 - 2.3 

42 

1°40.5 

1°40.8 

1°35.9 

4.2 - 0.5 

10.2 - 1.1 

16.2 - 

1.8 


42 

1°55.5 

1°55.8 

1°50.2 

4.2 - 0.5 

10.2 - 1.3 

16.2 - 2.0 


42 

2° 10.5 

2° 10.9 

2°04.6 

4.2 - 0.6 

10.2 - 1.4 

16.2 - 2.3 

43 

1°40.8 

1°41.0 

1°36.2 

4.3 - 0.5 

10.3 - 1.1 

16.3 - 

1.8 


43 

1°55.8 

1°56.1 

1°50.5 

4.3 - 0.5 

10.3 - 1.3 

16.3 - 2.0 


43 

2° 10.8 

2°11.1 

2°04.8 

4.3 - 0.6 

10.3 - 1.5 

16.3 - 2.3 

44 

1°41.0 

1°41.3 

1°36.4 

4.4 - 0.5 

10.4 - 1.1 

16.4 - 

1.8 


44 

1°56.0 

1°56.3 

1°50.7 

4.4 - 0.6 

10.4 - 1.3 

16.4 - 2.1 


44 

2°11.0 

2°11.4 

2°05.0 

4.4 - 0.6 

10.4 - 1.5 

16.4 - 2.3 

45 

1°41.2 

1°41.5 

1°36.6 

4.5 - 0.5 

10.5 - 1.1 

16.5 - 

1.8 


45 

1°56.3 

1°56.6 

1°51.0 

4.5 - 0.6 

10.5 - 1.3 

16.5 - 2.1 


45 

2°11.2 

2° 11.6 

2°05.3 

4.5 - 0.6 

10.5 - 1.5 

16.5 - 2.3 

46 

1°41.5 

1°41.8 

1°36.9 

4.6 - 0.5 

10.6 - 1.1 

16.6 - 

1.8 


46 

1°56.5 

1°56.8 

1°51.2 

4.6 - 0.6 

10.6 - 1.3 

16.6 - 2.1 


46 

2°11.5 

2°11.9 

2°05.5 

4.6 - 0.7 

10.6 - 1.5 

16.6 - 2.4 

47 

1°41.8 

1°42.0 

1°37.1 

4.7 - 0.5 

10.7 - 1.2 

16.7 - 

1.8 


47 

1°56.7 

1°57.1 

1°51.4 

4.7 - 0.6 

10.7 - 1.3 

16.7 - 2.1 


47 

2°11.7 

2°12.1 

2°05.7 

4.7 - 0.7 

10.7 - 1.5 

16.7 - 2.4 

48 

1°42.0 

1°42.3 

1°37.4 

4.8 - 0.5 

10.8 - 1.2 

16.8 - 

1.8 


48 

1°57.0 

1°57.3 

1°51.7 

4.8 - 0.6 

10.8 - 1.4 

16.8 - 2.1 


48 

2° 12.0 

2° 12.4 

2° 06.0 

4.8 - 0.7 

10.8 - 1.5 

16.8 - 2.4 

49 

1°42.2 

1°42.5 

1°37.6 

4.9 - 0.5 

10.9 - 1.2 

16.9 - 

1.8 


49 

1°57.2 

1°57.6 

1°51.9 

4.9 - 0.6 

10.9 - 1.4 

16.9 - 2.1 


49 

2° 12.2 

2°12.6 

2°06.2 

4.9 - 0.7 

10.9 - 1.5 

16.9 - 2.4 

50 

1°42.5 

1°42.8 

1°37.8 

5.0 - 0.5 

11.0 - 1.2 

17.0 - 

1.8 


50 

1°57.5 

1°57.8 

1°52.1 

5.0 - 0.6 

11.0 - 1.4 

17.0 - 2.1 


50 

2° 12.5 

2°12.9 

2°06.5 

5.0 - 0.7 

11.0 - 1.6 

17.0 - 2.4 

51 

1°42.7 

1°43.0 

1°38.1 

5.1 - 0.6 

11.1 - 1.2 

17.1 - 

1.9 


51 

1°57.7 

1°58.1 

1°52.4 

5.1 - 0.6 

11.1 - 1.4 

17.1 - 2.1 


51 

2° 12.7 

2°13.1 

2°06.7 

5.1 - 0.7 

11.1 - 1.6 

17.1 - 2.4 

52 

1°43.0 

1°43.3 

1°38.3 

5.2 - 0.6 

11.2 - 1.2 

17.2 - 

1.9 


52 

1°58.0 

1°58.3 

1°52.6 

5.2 - 0.7 

11.2 - 1.4 

17.2 - 2.2 


52 

2° 13.0 

2°13.4 

2°06.9 

5.2 - 0.7 

11.2 - 1.6 

17.2 - 2.4 

53 

1°43.2 

1°43.5 

1°38.5 

5.3 - 0.6 

11.3 - 1.2 

17.3 - 

1.9 


53 

1°58.2 

1°58.6 

1°52.9 

5.3 - 0.7 

11.3 - 1.4 

17.3 - 2.2 


53 

2° 13.2 

2°13.6 

2°07.2 

5.3 - 0.8 

11.3 - 1.6 

17.3 - 2.5 

54 

1°43.5 

1°43.8 

1°38.8 

5.4 - 0.6 

11.4 - 1.2 

17.4 - 

1.9 


54 

1°58.5 

1°58.8 

1°53.1 

5.4 - 0.7 

11.4 - 1.4 

17.4 - 2.2 


54 

2° 13.5 

2°13.9 

2°07.4 

5.4 - 0.8 

11.4 - 1.6 

17.4 - 2.5 

55 

1°43.8 

1°44.0 

1°39.0 

5.5 - 0.6 

11.5 - 1.2 

17.5 - 

1.9 


55 

1°58.8 

1°59.1 

1°53.3 

5.5 - 0.7 

11.5 - 1.4 

17.5 - 2.2 


55 

2° 13.7 

2°14.1 

2°07.7 

5.5 - 0.8 

11.5 - 1.6 

17.5 - 2.5 

56 

1°44.0 

1°44.3 

1°39.3 

5.6 - 0.6 

11.6 - 1.3 

17.6 - 

1.9 


56 

1°59.0 

1°59.3 

1°53.6 

5.6 - 0.7 

11.6 - 1.5 

17.6 - 2.2 


56 

2° 14.0 

2° 14.4 

2°07.9 

5.6 - 0.8 

11.6 - 1.6 

17.6 - 2.5 

57 

1°44.2 

1°44.5 

1°39.5 

5.7 - 0.6 

11.7 - 1.3 

17.7 - 

1.9 


57 

1°59.2 

1°59.6 

1°53.8 

5.7 - 0.7 

11.7 - 1.5 

17.7 - 2.2 


57 

2° 14.2 

2° 14.6 

2°08.1 

5.7 - 0.8 

11.7 - 1.7 

17.7 - 2.5 

58 

1°44.5 

1°44.8 

1°39.7 

5.8 - 0.6 

11.8 - 1.3 

17.8 - 

1.9 


58 

1°59.5 

1°59.8 

1°54.1 

5.8 - 0.7 

11.8 - 1.5 

17.8 - 2.2 


58 

2° 14.5 

2° 14.9 

2°08.4 

5.8 - 0.8 

11.8 - 1.7 

17.8 - 2.5 

59 

1°44.8 

1°45.0 

1°40.0 

5.9 - 0.6 

11.9 - 1.3 

17.9 - 

1.9 


59 

1°59.8 

2 °00.1 

1°54.3 

5.9 - 0.7 

11.9 - 1.5 

17.9 - 2.2 


59 

2° 14.7 

2° 15.1 

2°08.6 

5.9 - 0.8 

11.9 - 1.7 

17.9 - 2.5 



Increments and Corrections 


m 

9 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

10 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

n 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

2 U 15.0 

2° 15.4 

2°08.8 

0.0 - 0.0 

6.0 - 1.0 

12.0 - 1.9 


0 

2°30.0 

2 U 30.4 

2°23.2 

0.0 - 0.0 

6.0 - 1.0 

12.0 - 2.1 


0 

2°45.0 

2" 45.5 

2“37.5 

0.0 - 0.0 

6.0 - 1.2 

12.0 - 2.3 

1 

2°15.3 

2°15.6 

2°09.1 

0.1 - 0.0 

6.1 - 1.0 

12.1 - 1.9 


l 

2°30.3 

2°30.7 

2°23.4 

0.1 - 0.0 

6.1 - 1.1 

12.1 - 2.1 


l 

2°45.3 

2°45.7 

2°37.7 

0.1 - 0.0 

6.1 - 1.2 

12.1 - 2.3 

2 

2°15.5 

2°15.9 

2°09.3 

0.2 - 0.0 

6.2 - 1.0 

12.2 - 1.9 


2 

2°30.5 

2°30.9 

2°23.6 

0.2 - 0.0 

6.2 - 1.1 

12.2 - 2.1 


2 

2°45.5 

2°46.0 

2°38.0 

0.2 - 0.0 

6.2 - 1.2 

12.2 - 2.3 

3 

2°15.8 

2°16.1 

2°09.6 

0.3 - 0.0 

6.3 - 1.0 

12.3 - 1.9 


3 

2°30.8 

2°31.2 

2°23.9 

0.3 - 0.1 

6.3 - 1.1 

12.3 - 2.2 


3 

2°45.8 

2°46.2 

2°38.2 

0.3 - 0.1 

6.3 - 1.2 

12.3 - 2.4 

4 

2°16.0 

2°16.4 

2°09.8 

0.4 - 0.1 

6.4 - 1.0 

12.4 - 2.0 


4 

2°31.0 

2°31.4 

2°24.1 

0.4 - 0.1 

6.4 - 1.1 

12.4 - 2.2 


4 

2°46.0 

2°46.5 

2°38.4 

0.4 - 0.1 

6.4 - 1.2 

12.4 - 2.4 

5 

2°16.3 

2°16.6 

2° 10.0 

0.5 - 0.1 

6.5 - 1.0 

12.5 - 2.0 


5 

2°31.3 

2°31.7 

2°24.4 

0.5 - 0.1 

6.5 - 1.1 

12.5 - 2.2 


5 

2°46.3 

2°46.7 

2°38.7 

0.5 - 0.1 

6.5 - 1.2 

12.5 - 2.4 

6 

2°16.5 

2°16.9 

2° 10.3 

0.6 - 0.1 

6.6 - 1.0 

12.6 - 2.0 


6 

2°31.5 

2°31.9 

2°24.6 

0.6 - 0.1 

6.6 - 1.2 

12.6 - 2.2 


6 

2°46.5 

2°47.0 

2°38.9 

0.6 - 0.1 

6.6 - 1.3 

12.6 - 2.4 

7 

2°16.8 

2°17.1 

2° 10.5 

0.7 - 0.1 

6.7 - 1.1 

12.7 - 2.0 


7 

2°31.8 

2°32.2 

2°24.8 

0.7 - 0.1 

6.7 - 1.2 

12.7 - 2.2 


7 

2°46.8 

2°47.2 

2°39.2 

0.7 - 0.1 

6.7 - 1.3 

12.7 - 2.4 

8 

2°17.0 

2°17.4 

2° 10.8 

0.8 - 0.1 

6.8 - 1.1 

12.8 - 2.0 


8 

2°32.0 

2°32.4 

2°25.1 

0.8 - 0.1 

6.8 - 1.2 

12.8 - 2.2 


8 

2°47.0 

2°47.5 

2°39.4 

0.8 - 0.2 

6.8 - 1.3 

12.8 - 2.5 

9 

2°17.3 

2° 17.6 

2°11.0 

0.9 - 0.1 

6.9 - 1.1 

12.9 - 2.0 


9 

2°32.3 

2°32.7 

2°25.3 

0.9 - 0.2 

6.9 - 1.2 

12.9 - 2.3 


9 

2°47.3 

2°47.7 

2°39.6 

0.9 - 0.2 

6.9 - 1.3 

12.9 - 2.5 

10 

2°17.5 

2° 17.9 

2°11.2 

1.0 - 0.2 

7.0 - 1.1 

13.0 - 2.1 


10 

2°32.5 

2°32.9 

2°25.6 

1.0 - 0.2 

7.0 - 1.2 

13.0 - 2.3 


10 

2°47.5 

2°48.0 

2°39.9 

1.0 - 0.2 

7.0 - 1.3 

13.0 - 2.5 

11 

2°17.8 

2° 18.1 

2°11.5 

1.1 - 0.2 

7.1 - 1.1 

13.1 - 2.1 


11 

2°32.8 

2°33.2 

2°25.8 

1.1 - 0.2 

7.1 - 1.2 

13.1 - 2.3 


11 

2°47.8 

2°48.2 

2°40.1 

1.1 - 0.2 

7.1 - 1.4 

13.1 - 2.5 

12 

2°18.0 

2°18.4 

2°11.7 

1.2 - 0.2 

7.2 - 1.1 

13.2 - 2.1 


12 

2°33.0 

2°33.4 

2°26.0 

1.2 - 0.2 

7.2 - 1.3 

13.2 - 2.3 


12 

2°48.0 

2°48.5 

2°40.3 

1.2 - 0.2 

7.2 - 1.4 

13.2 - 2.5 

13 

2°18.2 

2°18.6 

2° 12.0 

1.3 - 0.2 

7.3 - 1.2 

13.3 - 2.1 


13 

2°33.2 

2°33.7 

2°26.3 

1.3 - 0.2 

7.3 - 1.3 

13.3 - 2.3 


13 

2°48.2 

2°48.7 

2°40.6 

1.3 - 0.2 

7.3 - 1.4 

13.3 - 2.5 

14 

2°18.5 

2°18.9 

2° 12.2 

1.4 - 0.2 

7.4 - 1.2 

13.4 - 2.1 


14 

2°33.5 

2°33.9 

2°26.5 

1.4 - 0.2 

7.4 - 1.3 

13.4 - 2.3 


14 

2°48.5 

2°49.0 

2°40.8 

1.4 - 0.3 

7.4 - 1.4 

13.4 - 2.6 

IS 

2°18.8 

2° 19.1 

2° 12.4 

1.5 - 0.2 

7.5 - 1.2 

13.5 - 2.1 


15 

2°33.8 

2°34.2 

2°26.7 

1.5 - 0.3 

7.5 - 1.3 

13.5 - 2.4 


15 

2°48.8 

2°49.2 

2°41.1 

1.5 - 0.3 

7.5 - 1.4 

13.5 - 2.6 

16 

2°19.0 

2° 19.4 

2° 12.7 

1.6 - 0.3 

7.6 - 1.2 

13.6 - 2.2 


16 

2°34.0 

2°34.4 

2°27.0 

1.6 - 0.3 

7.6 - 1.3 

13.6 - 2.4 


16 

2°49.0 

2°49.5 

2°41.3 

1.6 - 0.3 

7.6 - 1.5 

13.6 - 2.6 

17 

2°19.2 

2°19.6 

2° 12.9 

1.7 - 0.3 

7.7 - 1.2 

13.7 - 2.2 


17 

2°34.2 

2°34.7 

2°27.2 

1.7 - 0.3 

7.7 - 1.3 

13.7 - 2.4 


17 

2°49.2 

2°49.7 

2°41.5 

1.7 - 0.3 

7.7 - 1.5 

13.7 - 2.6 

18 

2°19.5 

2°19.9 

2°13.1 

1.8 - 0.3 

7.8 - 1.2 

13.8 - 2.2 


18 

2°34.5 

2°34.9 

2°27.5 

1.8 - 0.3 

7.8 - 1.4 

13.8 - 2.4 


18 

2°49.5 

2°50.0 

2°41.8 

1.8 - 0.3 

7.8 - 1.5 

13.8 - 2.6 

19 

2°19.7 

2°20.1 

2° 13.4 

1.9 - 0.3 

7.9 - 1.3 

13.9 - 2.2 


19 

2°34.8 

2°35.2 

2°27.7 

1.9 - 0.3 

7.9 - 1.4 

13.9 - 2.4 


19 

2°49.8 

2°50.2 

2°42.0 

1.9 - 0.4 

7.9 - 1.5 

13.9 - 2.7 

20 

2°20.0 

2°20.4 

2° 13.6 

2.0 - 0.3 

8.0 - 1.3 

14.0 - 2.2 


20 

2°35.0 

2°35.4 

2°27.9 

2.0 - 0.4 

8.0 - 1.4 

14.0 - 2.4 


20 

2°50.0 

2°50.5 

2°42.3 

2.0 - 0.4 

8.0 - 1.5 

14.0 - 2.7 

21 

2°20.2 

2°20.6 

2° 13.9 

2.1 - 0.3 

8.1 - 1.3 

14.1 - 2.2 


21 

2°35.2 

2°35.7 

2°28.2 

2.1 - 0.4 

8.1 - 1.4 

14.1 - 2.5 


21 

2°50.2 

2°50.7 

2°42.5 

2.1 - 0.4 

8.1 - 1.6 

14.1 - 2.7 

22 

2°20.5 

2°20.9 

2° 14.1 

2.2 - 0.3 

8.2 - 1.3 

14.2 - 2.2 


22 

2°35.5 

2°35.9 

2°28.4 

2.2 - 0.4 

8.2 - 1.4 

14.2 - 2.5 


22 

2°50.5 

2°51.0 

2°42.7 

2.2 - 0.4 

8.2 - 1.6 

14.2 - 2.7 

23 

2°20.7 

2°21.1 

2° 14.3 

2.3 - 0.4 

8.3 - 1.3 

14.3 - 2.3 


23 

2°35.7 

2°36.2 

2°28.7 

2.3 - 0.4 

8.3 - 1.5 

14.3 - 2.5 


23 

2°50.7 

2°51.2 

2°43.0 

2.3 - 0.4 

8.3 - 1.6 

14.3 - 2.7 

24 

2°21.0 

2°21.4 

2° 14.6 

2.4 - 0.4 

8.4 - 1.3 

14.4 - 2.3 


24 

2°36.0 

2°36.4 

2°28.9 

2.4 - 0.4 

8.4 - 1.5 

14.4 - 2.5 


24 

2°51.0 

2°51.5 

2°43.2 

2.4 - 0.5 

8.4 - 1.6 

14.4 - 2.8 

25 

2°21.2 

2°21.6 

2° 14.8 

2.5 - 0.4 

8.5 - 1.3 

14.5 - 2.3 


25 

2°36.2 

2°36.7 

2°29.1 

2.5 - 0.4 

8.5 - 1.5 

14.5 - 2.5 


25 

2°51.2 

2°51.7 

2°43.4 

2.5 - 0.5 

8.5 - 1.6 

14.5 - 2.8 

26 

2°21.5 

2°21.9 

2°15.1 

2.6 - 0.4 

8.6 - 1.4 

14.6 - 2.3 


26 

2°36.5 

2°36.9 

2°29.4 

2.6 - 0.5 

8.6 - 1.5 

14.6 - 2.6 


26 

2°51.5 

2°52.0 

2°43.7 

2.6 - 0.5 

8.6 - 1.6 

14.6 - 2.8 

27 

2°21.7 

2°22.1 

2°15.3 

2.7 - 0.4 

8.7 - 1.4 

14.7 - 2.3 


27 

2°36.7 

2°37.2 

2°29.6 

2.7 - 0.5 

8.7 - 1.5 

14.7 - 2.6 


27 

2°51.7 

2°52.2 

2°43.9 

2.7 - 0.5 

8.7 - 1.7 

14.7 - 2.8 

28 

2°22.0 

2°22.4 

2° 15.5 

2.8 - 0.4 

8.8 - 1.4 

14.8 - 2.3 


28 

2°37.0 

2°37.4 

2°29.8 

2.8 - 0.5 

8.8 - 1.5 

14.8 - 2.6 


28 

2°52.0 

2°52.5 

2°44.2 

2.8 - 0.5 

8.8 - 1.7 

14.8 - 2.8 

29 

2°22.2 

2°22.6 

2° 15.8 

2.9 - 0.5 

8.9 - 1.4 

14.9 - 2.4 


29 

2°37.2 

2°37.7 

2°30.1 

2.9 - 0.5 

8.9 - 1.6 

14.9 - 2.6 


29 

2°52.2 

2°52.7 

2°44.4 

2.9 - 0.6 

8.9 - 1.7 

14.9 - 2.9 

30 

2°22.5 

2°22.9 

2° 16.0 

3.0 - 0.5 

9.0 - 1.4 

15.0 - 2.4 


30 

2°37.5 

2°37.9 

2°30.3 

3.0 - 0.5 

9.0 - 1.6 

15.0 - 2.6 


30 

2°52.5 

2°53.0 

2°44.6 

3.0 - 0.6 

9.0 - 1.7 

15.0 - 2.9 

31 

2°22.8 

2°23.1 

2° 16.2 

3.1 - 0.5 

9.1 - 1.4 

15.1 - 2.4 


31 

2°37.8 

2°38.2 

2°30.6 

3.1 - 0.5 

9.1 - 1.6 

15.1 - 2.6 


31 

2°52.8 

2°53.2 

2°44.9 

3.1 - 0.6 

9.1 - 1.7 

15.1 - 2.9 

32 

2°23.0 

2°23.4 

2° 16.5 

3.2 - 0.5 

9.2 - 1.5 

15.2 - 2.4 


32 

2°38.0 

2°38.4 

2°30.8 

3.2 - 0.6 

9.2 - 1.6 

15.2 - 2.7 


32 

2°53.0 

2°53.5 

2°45.1 

3.2 - 0.6 

9.2 - 1.8 

15.2 - 2.9 

33 

2°23.3 

2°23.6 

2° 16.7 

3.3 - 0.5 

9.3 - 1.5 

15.3 - 2.4 


33 

2°38.3 

2°38.7 

2°31.0 

3.3 - 0.6 

9.3 - 1.6 

15.3 - 2.7 


33 

2°53.3 

2°53.7 

2°45.4 

3.3 - 0.6 

9.3 - 1.8 

15.3 - 2.9 

34 

2°23.5 

2°23.9 

2°17.0 

3.4 - 0.5 

9.4 - 1.5 

15.4 - 2.4 


34 

2°38.5 

2°38.9 

2°31.3 

3.4 - 0.6 

9.4 - 1.6 

15.4 - 2.7 


34 

2°53.5 

2°54.0 

2°45.6 

3.4 - 0.7 

9.4 - 1.8 

15.4 - 3.0 

35 

2°23.8 

2°24.1 

2°17.2 

3.5 - 0.6 

9.5 - 1.5 

15.5 - 2.5 


35 

2°38.8 

2°39.2 

2°31.5 

3.5 - 0.6 

9.5 - 1.7 

15.5 - 2.7 


35 

2°53.8 

2°54.2 

2°45.8 

3.5 - 0.7 

9.5 - 1.8 

15.5 - 3.0 

36 

2°24.0 

2°24.4 

2° 17.4 

3.6 - 0.6 

9.6 - 1.5 

15.6 - 2.5 


36 

2°39.0 

2°39.4 

2°31.8 

3.6 - 0.6 

9.6 - 1.7 

15.6 - 2.7 


36 

2°54.0 

2°54.5 

2°46.1 

3.6 - 0.7 

9.6 - 1.8 

15.6 - 3.0 

37 

2°24.3 

2°24.6 

2°17.7 

3.7 - 0.6 

9.7 - 1.5 

15.7 - 2.5 


37 

2°39.3 

2°39.7 

2°32.0 

3.7 - 0.6 

9.7 - 1.7 

15.7 - 2.7 


37 

2°54.3 

2°54.7 

2°46.3 

3.7 - 0.7 

9.7 - 1.9 

15.7 - 3.0 

38 

2°24.5 

2°24.9 

2°17.9 

3.8 - 0.6 

9.8 - 1.6 

15.8 - 2.5 


38 

2°39.5 

2°39.9 

2°32.2 

3.8 - 0.7 

9.8 - 1.7 

15.8 - 2.8 


38 

2°54.5 

2°55.0 

2°46.6 

3.8 - 0.7 

9.8 - 1.9 

15.8 - 3.0 

39 

2°24.8 

2°25.1 

2° 18.2 

3.9 - 0.6 

9.9 - 1.6 

15.9 - 2.5 


39 

2°39.8 

2°40.2 

2°32.5 

3.9 - 0.7 

9.9 - 1.7 

15.9 - 2.8 


39 

2°54.8 

2°55.2 

2°46.8 

3.9 - 0.7 

9.9 - 1.9 

15.9 - 3.0 

40 

2°25.0 

2°25.4 

2° 18.4 

4.0 - 0.6 

10.0 - 1.6 

16.0 - 2.5 


40 

2°40.0 

2°40.4 

2°32.7 

4.0 - 0.7 

10.0 - 1.8 

16.0 - 2.8 


40 

2°55.0 

2°55.5 

2°47.0 

4.0 - 0.8 

10.0 - 1.9 

16.0 - 3.1 

41 

2°25.3 

2°25.6 

2° 18.6 

4.1 - 0.6 

10.1 - 1.6 

16.1 - 2.5 


41 

2°40.2 

2°40.7 

2°32.9 

4.1 - 0.7 

10.1 - 1.8 

16.1 - 2.8 


41 

2°55.2 

2°55.7 

2°47.3 

4.1 - 0.8 

10.1 - 1.9 

16.1 - 3.1 

42 

2°25.5 

2°25.9 

2° 18.9 

4.2 - 0.7 

10.2 - 1.6 

16.2 - 2.6 


42 

2°40.5 

2°40.9 

2°33.2 

4.2 - 0.7 

10.2 - 1.8 

16.2 - 2.8 


42 

2°55.5 

2°56.0 

2°47.5 

4.2 - 0.8 

10.2 - 2.0 

16.2 - 3.1 

43 

2°25.8 

2°26.1 

2°19.1 

4.3 - 0.7 

10.3 - 1.6 

16.3 - 2.6 


43 

2°40.8 

2°41.2 

2°33.4 

4.3 - 0.8 

10.3 - 1.8 

16.3 - 2.9 


43 

2°55.8 

2°56.2 

2°47.7 

4.3 - 0.8 

10.3 - 2.0 

16.3 - 3.1 

44 

2°26.0 

2°26.4 

2° 19.3 

4.4 - 0.7 

10.4 - 1.6 

16.4 - 2.6 


44 

2°41.0 

2°41.4 

2°33.7 

4.4 - 0.8 

10.4 - 1.8 

16.4 - 2.9 


44 

2°56.0 

2°56.5 

2°48.0 

4.4 - 0.8 

10.4 - 2.0 

16.4 - 3.1 

45 

2°26.2 

2°26.6 

2° 19.6 

4.5 - 0.7 

10.5 - 1.7 

16.5 - 2.6 


45 

2°41.2 

2°41.7 

2°33.9 

4.5 - 0.8 

10.5 - 1.8 

16.5 - 2.9 


45 

2°56.2 

2°56.7 

2°48.2 

4.5 - 0.9 

10.5 - 2.0 

16.5 - 3.2 

46 

2°26.5 

2°26.9 

2°19.8 

4.6 - 0.7 

10.6 - 1.7 

16.6 - 2.6 


46 

2°41.5 

2°41.9 

2°34.1 

4.6 - 0.8 

10.6 - 1.9 

16.6 - 2.9 


46 

2°56.5 

2°57.0 

2°48.5 

4.6 - 0.9 

10.6 - 2.0 

16.6 - 3.2 

47 

2°26.8 

2°27.2 

2°20.1 

4.7 - 0.7 

10.7 - 1.7 

16.7 - 2.6 


47 

2°41.8 

2°42.2 

2°34.4 

4.7 - 0.8 

10.7 - 1.9 

16.7 - 2.9 


47 

2°56.8 

2°57.2 

2°48.7 

4.7 - 0.9 

10.7 - 2.1 

16.7 - 3.2 

48 

2°27.0 

2°27.4 

2°20.3 

4.8 - 0.8 

10.8 - 1.7 

16.8 - 2.7 


48 

2°42.0 

2°42.4 

2°34.6 

4.8 - 0.8 

10.8 - 1.9 

16.8 - 2.9 


48 

2°57.0 

2°57.5 

2°48.9 

4.8 - 0.9 

10.8 - 2.1 

16.8 - 3.2 

49 

2°27.2 

2°27.7 

2°20.5 

4.9 - 0.8 

10.9 - 1.7 

16.9 - 2.7 


49 

2 °42 2 

2°42.7 

2°34.9 

4.9 - 0.9 

10.9 - 1.9 

16.9 - 3.0 


49 

2°57.2 

2°57.7 

2°49.2 

4.9 - 0.9 

10.9 - 2.1 

16.9 - 3.2 

50 

2°27.5 

2°27.9 

2°20.8 

5.0 - 0.8 

11.0 - 1.7 

17.0 - 2.7 


50 

2°42.5 

2°42.9 

2°35.1 

5.0 - 0.9 

11.0 - 1.9 

17.0 - 3.0 


50 

2°57.5 

2°58.0 

2°49.4 

5.0 - 1.0 

11.0 - 2.1 

17.0 - 3.3 

51 

2°27.7 

2°28.2 

2°21.0 

5.1 - 0.8 

11.1 - 1.8 

17.1 - 2.7 


51 

2°42.7 

2°43.2 

2°35.3 

5.1 - 0.9 

11.1 - 1.9 

17.1 - 3.0 


51 

2°57.7 

2°58.2 

2°49.7 

5.1 - 1.0 

11.1 - 2.1 

17.1 - 3.3 

52 

2°28.0 

2°28.4 

2°21.3 

5.2 - 0.8 

11.2 - 1.8 

17.2 - 2.7 


52 

2°43.0 

2°43.4 

2°35.6 

5.2 - 0.9 

11.2 - 2.0 

17.2 - 3.0 


52 

2°58.0 

2°58.5 

2°49.9 

5.2 - 1.0 

11.2 - 2.1 

17.2 - 3.3 

53 

2°28.2 

2°28.7 

2°21.5 

5.3 - 0.8 

11.3 - 1.8 

17.3 - 2.7 


53 

2°43.2 

2°43.7 

2°35.8 

5.3 - 0.9 

11.3 - 2.0 

17.3 - 3.0 


53 

2°58.2 

2°58.7 

2°50.1 

5.3 - 1.0 

11.3 - 2.2 

17.3 - 3.3 

54 

2°28.5 

2°28.9 

2°21.7 

5.4 - 0.9 

11.4 - 1.8 

17.4 - 2.8 


54 

2°43.5 

2°43.9 

2°36.1 

5.4 - 0.9 

11.4 - 2.0 

17.4 - 3.0 


54 

2°58.5 

2°59.0 

2°50.4 

5.4 - 1.0 

11.4 - 2.2 

17.4 - 3.3 

55 

2°28.7 

2°29.2 

2°22.0 

5.5 - 0.9 

11.5 - 1.8 

17.5 - 2.8 


55 

2°43.7 

2°44.2 

2°36.3 

5.5 - 1.0 

11.5 - 2.0 

17.5 - 3.1 


55 

2°58.7 

2°59.2 

2°50.6 

5.5 - 1.1 

11.5 - 2.2 

17.5 - 3.4 

56 

2°29.0 

2°29.4 

2°22.2 

5.6 - 0.9 

11.6 - 1.8 

17.6 - 2.8 


56 

2°44.0 

2°44.4 

2°36.5 

5.6 - 1.0 

11.6 - 2.0 

17.6 - 3.1 


56 

2°59.0 

2°59.5 

2°50.8 

5.6 - 1.1 

11.6 - 2.2 

17.6 - 3.4 

57 

2°29.2 

2°29.7 

2°22.5 

5.7 - 0.9 

11.7 - 1.9 

17.7 - 2.8 


57 

2°44.2 

2°44.7 

2°36.8 

5.7 - 1.0 

11.7 - 2.0 

17.7 - 3.1 


57 

2°59.2 

2°59.7 

2°51.1 

5.7 - 1.1 

11.7 - 2.2 

17.7 - 3.4 

58 

2°29.5 

2°29.9 

2°22.7 

5.8 - 0.9 

11.8 - 1.9 

17.8 - 2.8 


58 

2°44.5 

2°44.9 

2°37.0 

5.8 - 1.0 

11.8 - 2.1 

17.8 - 3.1 


58 

2°59.5 

2° 60.0 

2°51.3 

5.8 - 1.1 

11.8 - 2.3 

17.8 - 3.4 

59 

2°29.7 

2°30.2 

2°22.9 

5.9 - 0.9 

11.9 - 1.9 

17.9 - 2.8 


59 

2°44.7 

2°45.2 

2°37.2 

5.9 - 1.0 

11.9 - 2.1 

17.9 - 3.1 


59 

2°59.7 

3°00.2 

2°51.6 

5.9 - 1.1 

11.9 - 2.3 

17.9 - 3.4 



Increments and Corrections 


m 

12 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

13 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

14 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

3 U 00.0 

3“00.5 

2°51.8 

0.0 - 0.0 

6.0 - 1.3 

12.0 - 2.5 


0 

3 U 15.0 

3 U 15.5 

3°06.1 

0.0 - 0.0 

6.0 - 1.4 

12.0 - 2.7 


0 

3 U 30.0 

3 U 30.6 

3°20.4 

0.0 - 0.0 

6.0 - 1.5 

12.0 - 2.9 

1 

3°00.3 

3°00.7 

2°52.0 

0.1 - 0.0 

6.1 - 1.3 

12.1 - 2.5 


1 

3° 15.3 

3°15.8 

3°06.4 

0.1 - 0.0 

6.1 - 1.4 

12.1 - 2.7 


1 

3°30.3 

3°30.8 

3°20.7 

0.1 - 0.0 

6.1 - 1.5 

12.1 - 2.9 

2 

3°00.5 

3°01.0 

2°52.3 

0.2 - 0.0 

6.2 - 1.3 

12.2 - 2.5 


2 

3° 15.5 

3°16.0 

3°06.6 

0.2 - 0.0 

6.2 - 1.4 

12.2 - 2.7 


2 

3°30.5 

3°31.1 

3°20.9 

0.2 - 0.0 

6.2 - 1.5 

12.2 - 2.9 

3 

3°00.8 

3°01.2 

2°52.5 

0.3 - 0.1 

6.3 - 1.3 

12.3 - 2.6 


3 

3° 15.8 

3°16.3 

3°06.8 

0.3 - 0.1 

6.3 - 1.4 

12.3 - 2.8 


3 

3°30.8 

3°31.3 

3°21.1 

0.3 - 0.1 

6.3 - 1.5 

12.3 - 3.0 

4 

3°01.0 

3°01.5 

2°52.8 

0.4 - 0.1 

6.4 - 1.3 

12.4 - 2.6 


4 

3° 16.0 

3°16.5 

3°07.1 

0.4 - 0.1 

6.4 - 1.4 

12.4 - 2.8 


4 

3°31.0 

3°31.6 

3°21.4 

0.4 - 0.1 

6.4 - 1.5 

12.4 - 3.0 

5 

3°01.3 

3°01.7 

2°53.0 

0.5 - 0.1 

6.5 - 1.4 

12.5 - 2.6 


5 

3° 16.3 

3°16.8 

3°07.3 

0.5 - 0.1 

6.5 - 1.5 

12.5 - 2.8 


5 

3°31.3 

3°31.8 

3°21.6 

0.5 - 0.1 

6.5 - 1.6 

12.5 - 3.0 

6 

3°01.5 

3°02.0 

2°53.2 

0.6 - 0.1 

6.6 - 1.4 

12.6 - 2.6 


6 

3° 16.5 

3° 17.0 

3°07.5 

0.6 - 0.1 

6.6 - 1.5 

12.6 - 2.8 


6 

3°31.5 

3°32.1 

3°21.9 

0.6 - 0.1 

6.6 - 1.6 

12.6 - 3.0 

7 

3°01.8 

3°02.2 

2°53.5 

0.7 - 0.1 

6.7 - 1.4 

12.7 - 2.6 


7 

3° 16.8 

3° 17.3 

3°07.8 

0.7 - 0.2 

6.7 - 1.5 

12.7 - 2.9 


7 

3°31.8 

3°32.3 

3°22.1 

0.7 - 0.2 

6.7 - 1.6 

12.7 - 3.1 

8 

3°02.0 

3°02.5 

2°53.7 

0.8 - 0.2 

6.8 - 1.4 

12.8 - 2.7 


8 

3° 17.0 

3°17.5 

3°08.0 

0.8 - 0.2 

6.8 - 1.5 

12.8 - 2.9 


8 

3°32.0 

3°32.6 

3°22.3 

0.8 - 0.2 

6.8 - 1.6 

12.8 - 3.1 

9 

3°02.3 

3°02.7 

2°53.9 

0.9 - 0.2 

6.9 - 1.4 

12.9 - 2.7 


9 

3° 17.3 

3° 17.8 

3°08.3 

0.9 - 0.2 

6.9 - 1.6 

12.9 - 2.9 


9 

3°32.3 

3°32.8 

3°22.6 

0.9 - 0.2 

6.9 - 1.7 

12.9 - 3.1 

10 

3°02.5 

3°03.0 

2°54.2 

1.0 - 0.2 

7.0 - 1.5 

13.0 - 2.7 


10 

3° 17.5 

3°18.0 

3°08.5 

1.0 - 0.2 

7.0 - 1.6 

13.0 - 2.9 


10 

3°32.5 

3° 33.1 

3°22.8 

1.0 - 0.2 

7.0 - 1.7 

13.0 - 3.1 

11 

3°02.8 

3°03.2 

2°54.4 

1.1 - 0.2 

7.1 - 1.5 

13.1 - 2.7 


11 

3° 17.8 

3°18.3 

3°08.7 

1.1 - 0.2 

7.1 - 1.6 

13.1 - 2.9 


11 

3°32.8 

3°33.3 

3°23.1 

1.1 - 0.3 

7.1 - 1.7 

13.1 - 3.2 

12 

3°03.0 

3°03.5 

2°54.7 

1.2 - 0.3 

7.2 - 1.5 

13.2 - 2.8 


12 

3° 18.0 

3°18.5 

3°09.0 

1.2 - 0.3 

7.2 - 1.6 

13.2 - 3.0 


12 

3°33.0 

3°33.6 

3°23.3 

1.2 - 0.3 

7.2 - 1.7 

13.2 - 3.2 

13 

3°03.3 

3°03.8 

2°54.9 

1.3 - 0.3 

7.3 - 1.5 

13.3 - 2.8 


13 

3° 18.2 

3°18.8 

3°09.2 

1.3 - 0.3 

7.3 - 1.6 

13.3 - 3.0 


13 

3°33.2 

3°33.8 

3°23.5 

1.3 - 0.3 

7.3 - 1.8 

13.3 - 3.2 

14 

3°03.5 

3°04.0 

2°55.1 

1.4 - 0.3 

7.4 - 1.5 

13.4 - 2.8 


14 

3° 18.5 

3°19.0 

3°09.5 

1.4 - 0.3 

7.4 - 1.7 

13.4 - 3.0 


14 

3°33.5 

3° 34.1 

3°23.8 

1.4 - 0.3 

7.4 - 1.8 

13.4 - 3.2 

IS 

3°03.8 

3°04.3 

2°55.4 

1.5 - 0.3 

7.5 - 1.6 

13.5 - 2.8 


15 

3° 18.8 

3°19.3 

3°09.7 

1.5 - 0.3 

7.5 - 1.7 

13.5 - 3.0 


15 

3°33.8 

3° 34.3 

3°24.0 

1.5 - 0.4 

7.5 - 1.8 

13.5 - 3.3 

16 

3°04.0 

3°04.5 

2°55.6 

1.6 - 0.3 

7.6 - 1.6 

13.6 - 2.8 


16 

3° 19.0 

3°19.5 

3°09.9 

1.6 - 0.4 

7.6 - 1.7 

13.6 - 3.1 


16 

3°34.0 

3° 34.6 

3°24.3 

1.6 - 0.4 

7.6 - 1.8 

13.6 - 3.3 

17 

3°04.2 

3°04.8 

2°55.9 

1.7 - 0.4 

7.7 - 1.6 

13.7 - 2.9 


17 

3° 19.2 

3°19.8 

3° 10.2 

1.7 - 0.4 

7.7 - 1.7 

13.7 - 3.1 


17 

3°34.2 

3° 34.8 

3°24.5 

1.7 - 0.4 

7.7 - 1.9 

13.7 - 3.3 

18 

3°04.5 

3°05.0 

2°56.1 

1.8 - 0.4 

7.8 - 1.6 

13.8 - 2.9 


18 

3° 19.5 

3°20.0 

3° 10.4 

1.8 - 0.4 

7.8 - 1.8 

13.8 - 3.1 


18 

3°34.5 

3° 35.1 

3°24.7 

1.8 - 0.4 

7.8 - 1.9 

13.8 - 3.3 

19 

3°04.7 

3°05.3 

2°56.3 

1.9 - 0.4 

7.9 - 1.6 

13.9 - 2.9 


19 

3° 19.7 

3°20.3 

3° 10.7 

1.9 - 0.4 

7.9 - 1.8 

13.9 - 3.1 


19 

3°34.8 

3°35.3 

3°25.0 

1.9 - 0.5 

7.9 - 1.9 

13.9 - 3.4 

20 

3°05.0 

3°05.5 

2°56.6 

2.0 - 0.4 

8.0 - 1.7 

14.0 - 2.9 


20 

3°20.0 

3°20.5 

3° 10.9 

2.0 - 0.5 

8.0 - 1.8 

14.0 - 3.2 


20 

3°35.0 

3°35.6 

3°25.2 

2.0 - 0.5 

8.0 - 1.9 

14.0 - 3.4 

21 

3°05.2 

3°05.8 

2°56.8 

2.1 - 0.4 

8.1 - 1.7 

14.1 - 2.9 


21 

3°20.2 

3°20.8 

3° 11.1 

2.1 - 0.5 

8.1 - 1.8 

14.1 - 3.2 


21 

3°35.2 

3°35.8 

3°25.4 

2.1 - 0.5 

8.1 - 2.0 

14.1 - 3.4 

22 

3°05.5 

3°06.0 

2°57.0 

2.2 - 0.5 

8.2 - 1.7 

14.2 - 3.0 


22 

3°20.5 

3°21.0 

3° 11.4 

2.2 - 0.5 

8.2 - 1.8 

14.2 - 3.2 


22 

3°35.5 

3° 36.1 

3°25.7 

2.2 - 0.5 

8.2 - 2.0 

14.2 - 3.4 

23 

3°05.7 

3°06.3 

2°57.3 

2.3 - 0.5 

8.3 - 1.7 

14.3 - 3.0 


23 

3°20.7 

3°21.3 

3° 11.6 

2.3 - 0.5 

8.3 - 1.9 

14.3 - 3.2 


23 

3°35.7 

3°36.3 

3°25.9 

2.3 - 0.6 

8.3 - 2.0 

14.3 - 3.5 

24 

3°06.0 

3°06.5 

2°57.5 

2.4 - 0.5 

8.4 - 1.8 

14.4 - 3.0 


24 

3°21.0 

3°21.5 

3° 11.8 

2.4 - 0.5 

8.4 - 1.9 

14.4 - 3.2 


24 

3°36.0 

3°36.6 

3°26.2 

2.4 - 0.6 

8.4 - 2.0 

14.4 - 3.5 

25 

3°06.2 

3°06.8 

2°57.8 

2.5 - 0.5 

8.5 - 1.8 

14.5 - 3.0 


25 

3°21.2 

3°21.8 

3° 12.1 

2.5 - 0.6 

8.5 - 1.9 

14.5 - 3.3 


25 

3°36.2 

3°36.8 

3°26.4 

2.5 - 0.6 

8.5 - 2.1 

14.5 - 3.5 

26 

3°06.5 

3°07.0 

2°58.0 

2.6 - 0.5 

8.6 - 1.8 

14.6 - 3.0 


26 

3°21.5 

3°22.1 

3° 12.3 

2.6 - 0.6 

8.6 - 1.9 

14.6 - 3.3 


26 

3°36.5 

3°37.1 

3°26.6 

2.6 - 0.6 

8.6 - 2.1 

14.6 - 3.5 

27 

3°06.7 

3°07.3 

2°58.2 

2.7 - 0.6 

8.7 - 1.8 

14.7 - 3.1 


27 

3°21.7 

3°22.3 

3° 12.6 

2.7 - 0.6 

8.7 - 2.0 

14.7 - 3.3 


27 

3°36.7 

3°37.3 

3°26.9 

2.7 - 0.7 

8.7 - 2.1 

14.7 - 3.6 

28 

3°07.0 

3°07.5 

2°58.5 

2.8 - 0.6 

8.8 - 1.8 

14.8 - 3.1 


28 

3°22.0 

3°22.6 

3° 12.8 

2.8 - 0.6 

8.8 - 2.0 

14.8 - 3.3 


28 

3°37.0 

3°37.6 

3°27.1 

2.8 - 0.7 

8.8 - 2.1 

14.8 - 3.6 

29 

3°07.2 

3°07.8 

2°58.7 

2.9 - 0.6 

8.9 - 1.9 

14.9 - 3.1 


29 

3°22.2 

3°22.8 

3° 13.0 

2.9 - 0.7 

8.9 - 2.0 

14.9 - 3.4 


29 

3°37.2 

3°37.8 

3°27.4 

2.9 - 0.7 

8.9 - 2.2 

14.9 - 3.6 

30 

3°07.5 

3°08.0 

2°59.0 

3.0 - 0.6 

9.0 - 1.9 

15.0 - 3.1 


30 

3°22.5 

3°23.1 

3° 13.3 

3.0 - 0.7 

9.0 - 2.0 

15.0 - 3.4 


30 

3°37.5 

3° 38.1 

3°27.6 

3.0 - 0.7 

9.0 - 2.2 

15.0 - 3.6 

31 

3°07.8 

3°08.3 

2°59.2 

3.1 - 0.6 

9.1 - 1.9 

15.1 - 3.1 


31 

3°22.8 

3°23.3 

3° 13.5 

3.1 - 0.7 

9.1 - 2.0 

15.1 - 3.4 


31 

3°37.8 

3°38.3 

3°27.8 

3.1 - 0.7 

9.1 - 2.2 

15.1 - 3.6 

32 

3°08.0 

3°08.5 

2°59.4 

3.2 - 0.7 

9.2 - 1.9 

15.2 - 3.2 


32 

3°23.0 

3°23.6 

3° 13.8 

3.2 - 0.7 

9.2 - 2.1 

15.2 - 3.4 


32 

3°38.0 

3°38.6 

3°28.1 

3.2 - 0.8 

9.2 - 2.2 

15.2 - 3.7 

33 

3°08.3 

3°08.8 

2°59.7 

3.3 - 0.7 

9.3 - 1.9 

15.3 - 3.2 


33 

3°23.3 

3°23.8 

3° 14.0 

3.3 - 0.7 

9.3 - 2.1 

15.3 - 3.4 


33 

3°38.3 

3°38.8 

3°28.3 

3.3 - 0.8 

9.3 - 2.2 

15.3 - 3.7 

34 

3°08.5 

3°09.0 

2°59.9 

3.4 - 0.7 

9.4 - 2.0 

15.4 - 3.2 


34 

3°23.5 

3°24.1 

3° 14.2 

3.4 - 0.8 

9.4 - 2.1 

15.4 - 3.5 


34 

3°38.5 

3° 39.1 

3°28.5 

3.4 - 0.8 

9.4 - 2.3 

15.4 - 3.7 

35 

3°08.8 

3°09.3 

3°00.2 

3.5 - 0.7 

9.5 - 2.0 

15.5 - 3.2 


35 

3°23.8 

3°24.3 

3° 14.5 

3.5 - 0.8 

9.5 - 2.1 

15.5 - 3.5 


35 

3°38.8 

3°39.3 

3°28.8 

3.5 - 0.8 

9.5 - 2.3 

15.5 - 3.7 

36 

3°09.0 

3°09.5 

3°00.4 

3.6 - 0.8 

9.6 - 2.0 

15.6 - 3.3 


36 

3°24.0 

3°24.6 

3° 14.7 

3.6 - 0.8 

9.6 - 2.2 

15.6 - 3.5 


36 

3°39.0 

3°39.6 

3°29.0 

3.6 - 0.9 

9.6 - 2.3 

15.6 - 3.8 

37 

3°09.3 

3°09.8 

3°00.6 

3.7 - 0.8 

9.7 - 2.0 

15.7 - 3.3 


37 

3° 24.3 

3°24.8 

3° 14.9 

3.7 - 0.8 

9.7 - 2.2 

15.7 - 3.5 


37 

3°39.3 

3°39.8 

3°29.3 

3.7 - 0.9 

9.7 - 2.3 

15.7 - 3.8 

38 

3°09.5 

3°10.0 

3°00.9 

3.8 - 0.8 

9.8 - 2.0 

15.8 - 3.3 


38 

3° 24.5 

3°25.1 

3°15.2 

3.8 - 0.9 

9.8 - 2.2 

15.8 - 3.6 


38 

3°39.5 

3°40.1 

3°29.5 

3.8 - 0.9 

9.8 - 2.4 

15.8 - 3.8 

39 

3°09.8 

3°10.3 

3°01.1 

3.9 - 0.8 

9.9 - 2.1 

15.9 - 3.3 


39 

3° 24.8 

3°25.3 

3° 15.4 

3.9 - 0.9 

9.9 - 2.2 

15.9 - 3.6 


39 

3°39.8 

3°40.4 

3°29.7 

3.9 - 0.9 

9.9 - 2.4 

15.9 - 3.8 

40 

3°10.0 

3°10.5 

3°01.3 

4.0 - 0.8 

10.0 - 2.1 

16.0 - 3.3 


40 

3°25.0 

3°25.6 

3° 15.7 

4.0 - 0.9 

10.0 - 2.3 

16.0 - 3.6 


40 

3°40.0 

3°40.6 

3°30.0 

4.0 - 1.0 

10.0 - 2.4 

16.0 - 3.9 

41 

3°10.3 

3°10.8 

3°01.6 

4.1 - 0.9 

10.1 - 2.1 

16.1 - 3.4 


41 

3°25.3 

3°25.8 

3° 15.9 

4.1 - 0.9 

10.1 - 2.3 

16.1 - 3.6 


41 

3°40.2 

3°40.9 

3°30.2 

4.1 - 1.0 

10.1 - 2.4 

16.1 - 3.9 

42 

3°10.5 

3°11.0 

3°01.8 

4.2 - 0.9 

10.2 - 2.1 

16.2 - 3.4 


42 

3°25.5 

3°26.1 

3° 16.1 

4.2 - 0.9 

10.2 - 2.3 

16.2 - 3.6 


42 

3°40.5 

3°41.1 

3°30.5 

4.2 - 1.0 

10.2 - 2.5 

16.2 - 3.9 

43 

3°10.8 

3°11.3 

3°02.1 

4.3 - 0.9 

10.3 - 2.1 

16.3 - 3.4 


43 

3°25.8 

3°26.3 

3° 16.4 

4.3 - 1.0 

10.3 - 2.3 

16.3 - 3.7 


43 

3°40.8 

3°41.4 

3°30.7 

4.3 - 1.0 

10.3 - 2.5 

16.3 - 3.9 

44 

3°11.0 

3°11.5 

3°02.3 

4.4 - 0.9 

10.4 - 2.2 

16.4 - 3.4 


44 

3°26.0 

3°26.6 

3° 16.6 

4.4 - 1.0 

10.4 - 2.3 

16.4 - 3.7 


44 

3°41.0 

3°41.6 

3°30.9 

4.4 - 1.1 

10.4 - 2.5 

16.4 - 4.0 

45 

3°11.2 

3°11.8 

3°02.5 

4.5 - 0.9 

10.5 - 2.2 

16.5 - 3.4 


45 

3°26.2 

3°26.8 

3° 16.9 

4.5 - 1.0 

10.5 - 2.4 

16.5 - 3.7 


45 

3°41.2 

3°41.9 

3°31.2 

4.5 - 1.1 

10.5 - 2.5 

16.5 - 4.0 

46 

3°11.5 

3°12.0 

3°02.8 

4.6 - 1.0 

10.6 - 2.2 

16.6 - 3.5 


46 

3°26.5 

3°27.1 

3°17.1 

4.6 - 1.0 

10.6 - 2.4 

16.6 - 3.7 


46 

3°41.5 

3°42.1 

3°31.4 

4.6 - 1.1 

10.6 - 2.6 

16.6 - 4.0 

47 

3°11.7 

3°12.3 

3°03.0 

4.7 - 1.0 

10.7 - 2.2 

16.7 - 3.5 


47 

3°26.8 

3°27.3 

3° 17.3 

4.7 - 1.1 

10.7 - 2.4 

16.7 - 3.8 


47 

3°41.8 

3°42.4 

3°31.6 

4.7 - 1.1 

10.7 - 2.6 

16.7 - 4.0 

48 

3°12.0 

3°12.5 

3°03.3 

4.8 - 1.0 

10.8 - 2.3 

16.8 - 3.5 


48 

3°27.0 

3°27.6 

3° 17.6 

4.8 - 1.1 

10.8 - 2.4 

16.8 - 3.8 


48 

3°42.0 

3°42.6 

3°31.9 

4.8 - 1.2 

10.8 - 2.6 

16.8 - 4.1 

49 

3°12.2 

3°12.8 

3°03.5 

4.9 - 1.0 

10.9 - 2.3 

16.9 - 3.5 


49 

3°27.2 

3°27.8 

3° 17.8 

4.9 - 1.1 

10.9 - 2.5 

16.9 - 3.8 


49 

3°42.2 

3°42.9 

3°32.1 

4.9 - 1.2 

10.9 - 2.6 

16.9 - 4.1 

50 

3°12.5 

3°13.0 

3°03.7 

5.0 - 1.0 

11.0 - 2.3 

17.0 - 3.5 


50 

3°27.5 

3°28.1 

3° 18.0 

5.0 - 1.1 

11.0 - 2.5 

17.0 - 3.8 


50 

3°42.5 

3°43.1 

3°32.4 

5.0 - 1.2 

11.0 - 2.7 

17.0 - 4.1 

51 

3° 12.7 

3°13.3 

3°04.0 

5.1 - 1.1 

11.1 - 2.3 

17.1 - 3.6 


51 

3° 27.7 

3°28.3 

3° 18.3 

5.1 - 1.1 

11.1 - 2.5 

17.1 - 3.8 


51 

3°42.7 

3°43.4 

3°32.6 

5.1 - 1.2 

11.1 - 2.7 

17.1 - 4.1 

52 

3°13.0 

3°13.5 

3°04.2 

5.2 - 1.1 

11.2 - 2.3 

17.2 - 3.6 


52 

3°28.0 

3°28.6 

3° 18.5 

5.2 - 1.2 

11.2 - 2.5 

17.2 - 3.9 


52 

3°43.0 

3°43.6 

3°32.8 

5.2 - 1.3 

11.2 - 2.7 

17.2 - 4.2 

53 

3°13.2 

3°13.8 

3°04.4 

5.3 - 1.1 

11.3 - 2.4 

17.3 - 3.6 


53 

3°28.2 

3°28.8 

3° 18.8 

5.3 - 1.2 

11.3 - 2.5 

17.3 - 3.9 


53 

3°43.2 

3°43.9 

3°33.1 

5.3 - 1.3 

11.3 - 2.7 

17.3 - 4.2 

54 

3°13.5 

3° 14.0 

3°04.7 

5.4 - 1.1 

11.4 - 2.4 

17.4 - 3.6 


54 

3°28.5 

3°29.1 

3° 19.0 

5.4 - 1.2 

11.4 - 2.6 

17.4 - 3.9 


54 

3°43.5 

3° 44.1 

3°33.3 

5.4 - 1.3 

11.4 - 2.8 

17.4 - 4.2 

55 

3° 13.7 

3°14.3 

3°04.9 

5.5 - 1.1 

11.5 - 2.4 

17.5 - 3.6 


55 

3°28.7 

3°29.3 

3° 19.2 

5.5 - 1.2 

11.5 - 2.6 

17.5 - 3.9 


55 

3°43.7 

3°44.4 

3°33.6 

5.5 - 1.3 

11.5 - 2.8 

17.5 - 4.2 

56 

3° 14.0 

3°14.5 

3°05.2 

5.6 - 1.2 

11.6 - 2.4 

17.6 - 3.7 


56 

3°29.0 

3°29.6 

3° 19.5 

5.6 - 1.3 

11.6 - 2.6 

17.6 - 4.0 


56 

3°44.0 

3°44.6 

3°33.8 

5.6 - 1.4 

11.6 - 2.8 

17.6 - 4.3 

57 

3° 14.2 

3°14.8 

3°05.4 

5.7 - 1.2 

11.7 - 2.4 

17.7 - 3.7 


57 

3°29.2 

3°29.8 

3° 19.7 

5.7 - 1.3 

11.7 - 2.6 

17.7 - 4.0 


57 

3°44.2 

3°44.9 

3°34.0 

5.7 - 1.4 

11.7 - 2.8 

17.7 - 4.3 

58 

3° 14.5 

3°15.0 

3°05.6 

5.8 - 1.2 

11.8 - 2.5 

17.8 - 3.7 


58 

3°29.5 

3°30.1 

3°20.0 

5.8 - 1.3 

11.8 - 2.7 

17.8 - 4.0 


58 

3°44.5 

3°45.1 

3°34.3 

5.8 - 1.4 

11.8 - 2.9 

17.8 - 4.3 

59 

3° 14.7 

3°15.3 

3°05.9 

5.9 - 1.2 

11.9 - 2.5 

17.9 - 3.7 


59 

3°29.7 

3°30.3 

3°20.2 

5.9 - 1.3 

11.9 - 2.7 

17.9 - 4.0 


59 

3°44.7 

3°45.4 

3°34.5 

5.9 - 1.4 

11.9 - 2.9 

17.9 - 4.3 



Increments and Corrections 


m 

15 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

16 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

17 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

3 U 45.0 

3°45.6 

3°34.8 

0.0 - 0.0 

6.0 - 1.6 

12.0 - 3.1 


0 

4°00.0 

4°00.7 

3°49.1 

0.0 - 0.0 

6.0 - 1.7 

12.0 - 3.3 


0 

4 U 15.0 

4" 15.7 

4°03.4 

0.0 - 0.0 

6.0 - 1.8 

12.0 - 3.5 

1 

3°45.2 

3°45.9 

3°35.0 

0.1 - 0.0 

6.1 - 1.6 

12.1 - 3.1 


1 

4° 00.2 

4°00.9 

3°49.3 

0.1 - 0.0 

6.1 - 1.7 

12.1 - 3.3 


1 

4° 15.2 

4° 15.9 

4°03.6 

0.1 - 0.0 

6.1 - 1.8 

12.1 - 3.5 

2 

3°45.5 

3°46.1 

3°35.2 

0.2 - 0.1 

6.2 - 1.6 

12.2 - 3.2 


2 

4° 00.5 

4°01.2 

3° 49.5 

0.2 - 0.1 

6.2 - 1.7 

12.2 - 3.4 


2 

4° 15.5 

4° 16.2 

4°03.9 

0.2 - 0.1 

6.2 - 1.8 

12.2 - 3.6 

3 

3°45.8 

3°46.4 

3°35.5 

0.3 - 0.1 

6.3 - 1.6 

12.3 - 3.2 


3 

4°00.8 

4°01.4 

3°49.8 

0.3 - 0.1 

6.3 - 1.7 

12.3 - 3.4 


3 

4° 15.8 

4° 16.4 

4° 04.1 

0.3 - 0.1 

6.3 - 1.8 

12.3 - 3.6 

4 

3°46.0 

3°46.6 

3°35.7 

0.4 - 0.1 

6.4 - 1.7 

12.4 - 3.2 


4 

4°01.0 

4°01.7 

3° 50.0 

0.4 - 0.1 

6.4 - 1.8 

12.4 - 3.4 


4 

4° 16.0 

4° 16.7 

4°04.3 

0.4 - 0.1 

6.4 - 1.9 

12.4 - 3.6 

5 

3°46.2 

3°46.9 

3°35.9 

0.5 - 0.1 

6.5 - 1.7 

12.5 - 3.2 


5 

4°01.2 

4°01.9 

3°50.3 

0.5 - 0.1 

6.5 - 1.8 

12.5 - 3.4 


5 

4° 16.2 

4° 17.0 

4° 04.6 

0.5 - 0.1 

6.5 - 1.9 

12.5 - 3.6 

6 

3°46.5 

3°47.1 

3°36.2 

0.6 - 0.2 

6.6 - 1.7 

12.6 - 3.3 


6 

4°01.5 

4°02.2 

3° 50.5 

0.6 - 0.2 

6.6 - 1.8 

12.6 - 3.5 


6 

4°16.5 

4° 17.2 

4° 04.8 

0.6 - 0.2 

6.6 - 1.9 

12.6 - 3.7 

7 

3°46.8 

3°47.4 

3°36.4 

0.7 - 0.2 

6.7 - 1.7 

12.7 - 3.3 


7 

4°01.8 

4°02.4 

3° 50.7 

0.7 - 0.2 

6.7 - 1.8 

12.7 - 3.5 


7 

4°16.8 

4° 17.5 

4°05.1 

0.7 - 0.2 

6.7 - 2.0 

12.7 - 3.7 

8 

3°47.0 

3°47.6 

3°36.7 

0.8 - 0.2 

6.8 - 1.8 

12.8 - 3.3 


8 

4°02.0 

4°02.7 

3°51.0 

0.8 - 0.2 

6.8 - 1.9 

12.8 - 3.5 


8 

4°17.0 

4° 17.7 

4°05.3 

0.8 - 0.2 

6.8 - 2.0 

12.8 - 3.7 

9 

3°47.3 

3°47.9 

3°36.9 

0.9 - 0.2 

6.9 - 1.8 

12.9 - 3.3 


9 

4°02.2 

4°02.9 

3°51.2 

0.9 - 0.2 

6.9 - 1.9 

12.9 - 3.5 


9 

4°17.2 

4° 18.0 

4°05.5 

0.9 - 0.3 

6.9 - 2.0 

12.9 - 3.8 

10 

3°47.5 

3°48.1 

3°37.1 

1.0 - 0.3 

7.0 - 1.8 

13.0 - 3.4 


10 

4°02.5 

4°03.2 

3°51.5 

1.0 - 0.3 

7.0 - 1.9 

13.0 - 3.6 


10 

4° 17.5 

4° 18.2 

4°05.8 

1.0 - 0.3 

7.0 - 2.0 

13.0 - 3.8 

11 

3°47.7 

3°48.4 

3°37.4 

1.1 - 0.3 

7.1 - 1.8 

13.1 - 3.4 


11 

4°02.8 

4°03.4 

3°51.7 

1.1 - 0.3 

7.1 - 2.0 

13.1 - 3.6 


11 

4° 17.8 

4° 18.5 

4°06.0 

1.1 - 0.3 

7.1 - 2.1 

13.1 - 3.8 

12 

3°48.0 

3°48.6 

3°37.6 

1.2 - 0.3 

7.2 - 1.9 

13.2 - 3.4 


12 

4°03.0 

4°03.7 

3°51.9 

1.2 - 0.3 

7.2 - 2.0 

13.2 - 3.6 


12 

4° 18.0 

4° 18.7 

4°06.2 

1.2 - 0.4 

7.2 - 2.1 

13.2 - 3.9 

13 

3°48.2 

3°48.9 

3°37.9 

1.3 - 0.3 

7.3 - 1.9 

13.3 - 3.4 


13 

4°03.2 

4°03.9 

3°52.2 

1.3 - 0.4 

7.3 - 2.0 

13.3 - 3.7 


13 

4° 18.2 

4° 19.0 

4°06.5 

1.3 - 0.4 

7.3 - 2.1 

13.3 - 3.9 

14 

3°48.5 

3°49.1 

3°38.1 

1.4 - 0.4 

7.4 - 1.9 

13.4 - 3.5 


14 

4°03.5 

4°04.2 

3°52.4 

1.4 - 0.4 

7.4 - 2.0 

13.4 - 3.7 


14 

4° 18.5 

4° 19.2 

4°06.7 

1.4 - 0.4 

7.4 - 2.2 

13.4 - 3.9 

15 

3°48.8 

3°49.4 

3°38.3 

1.5 - 0.4 

7.5 - 1.9 

13.5 - 3.5 


15 

4° 03.8 

4° 04.4 

3°52.6 

1.5 - 0.4 

7.5 - 2.1 

13.5 - 3.7 


15 

4° 18.8 

4° 19.5 

4°07.0 

1.5 - 0.4 

7.5 - 2.2 

13.5 - 3.9 

16 

3°49.0 

3°49.6 

3°38.6 

1.6 - 0.4 

7.6 - 2.0 

13.6 - 3.5 


16 

4° 04.0 

4°04.7 

3°52.9 

1.6 - 0.4 

7.6 - 2.1 

13.6 - 3.7 


16 

4° 19.0 

4° 19.7 

4°07.2 

1.6 - 0.5 

7.6 - 2.2 

13.6 - 4.0 

17 

3°49.3 

3°49.9 

3°38.8 

1.7 - 0.4 

7.7 - 2.0 

13.7 - 3.5 


17 

4° 04.3 

4°04.9 

3°53.1 

1.7 - 0.5 

7.7 - 2.1 

13.7 - 3.8 


17 

4° 19.3 

4°20.0 

4°07.4 

1.7 - 0.5 

7.7 - 2.2 

13.7 - 4.0 

18 

3°49.5 

3°50.1 

3°39.0 

1.8 - 0.5 

7.8 - 2.0 

13.8 - 3.6 


18 

4° 04.5 

4°05.2 

3°53.4 

1.8 - 0.5 

7.8 - 2.1 

13.8 - 3.8 


18 

4° 19.5 

4°20.2 

4°07.7 

1.8 - 0.5 

7.8 - 2.3 

13.8 - 4.0 

19 

3°49.8 

3°50.4 

3°39.3 

1.9 - 0.5 

7.9 - 2.0 

13.9 - 3.6 


19 

4° 04.7 

4°05.4 

3°53.6 

1.9 - 0.5 

7.9 - 2.2 

13.9 - 3.8 


19 

4° 19.7 

4°20.5 

4°07.9 

1.9 - 0.6 

7.9 - 2.3 

13.9 - 4.1 

20 

3°50.0 

3°50.6 

3°39.5 

2.0 - 0.5 

8.0 - 2.1 

14.0 - 3.6 


20 

4°05.0 

4°05.7 

3°53.8 

2.0 - 0.6 

8.0 - 2.2 

14.0 - 3.9 


20 

4°20.0 

4°20.7 

4°08.2 

2.0 - 0.6 

8.0 - 2.3 

14.0 - 4.1 

21 

3°50.2 

3°50.9 

3°39.8 

2.1 - 0.5 

8.1 - 2.1 

14.1 - 3.6 


21 

4° 05.3 

4°05.9 

3°54.1 

2.1 - 0.6 

8.1 - 2.2 

14.1 - 3.9 


21 

4°20.3 

4°21.0 

4° 08.4 

2.1 - 0.6 

8.1 - 2.4 

14.1 - 4.1 

22 

3°50.5 

3°51.1 

3°40.0 

2.2 - 0.6 

8.2 - 2.1 

14.2 - 3.7 


22 

4° 05.5 

4°06.2 

3° 54.3 

2.2 - 0.6 

8.2 - 2.3 

14.2 - 3.9 


22 

4°20.5 

4°21.2 

4°08.6 

2.2 - 0.6 

8.2 - 2.4 

14.2 - 4.1 

23 

3°50.7 

3°51.4 

3°40.2 

2.3 - 0.6 

8.3 - 2.1 

14.3 - 3.7 


23 

4°05.7 

4°06.4 

3°54.6 

2.3 - 0.6 

8.3 - 2.3 

14.3 - 3.9 


23 

4°20.7 

4°21.5 

4°08.9 

2.3 - 0.7 

8.3 - 2.4 

14.3 - 4.2 

24 

3°51.0 

3°51.6 

3°40.5 

2.4 - 0.6 

8.4 - 2.2 

14.4 - 3.7 


24 

4° 06.0 

4°06.7 

3°54.8 

2.4 - 0.7 

8.4 - 2.3 

14.4 - 4.0 


24 

4°21.0 

4°21.7 

4°09.1 

2.4 - 0.7 

8.4 - 2.5 

14.4 - 4.2 

25 

3°51.2 

3°51.9 

3°40.7 

2.5 - 0.6 

8.5 - 2.2 

14.5 - 3.7 


25 

4°06.3 

4°06.9 

3°55.0 

2.5 - 0.7 

8.5 - 2.3 

14.5 - 4.0 


25 

4°21.3 

4°22.0 

4°09.3 

2.5 - 0.7 

8.5 - 2.5 

14.5 - 4.2 

26 

3°51.5 

3°52.1 

3°41.0 

2.6 - 0.7 

8.6 - 2.2 

14.6 - 3.8 


26 

4° 06.5 

4°07.2 

3°55.3 

2.6 - 0.7 

8.6 - 2.4 

14.6 - 4.0 


26 

4°21.5 

4°22.2 

4°09.6 

2.6 - 0.8 

8.6 - 2.5 

14.6 - 4.3 

27 

3°51.8 

3°52.4 

3°41.2 

2.7 - 0.7 

8.7 - 2.2 

14.7 - 3.8 


27 

4°06.7 

4°07.4 

3°55.5 

2.7 - 0.7 

8.7 - 2.4 

14.7 - 4.0 


27 

4°21.7 

4°22.5 

4°09.8 

2.7 - 0.8 

8.7 - 2.5 

14.7 - 4.3 

28 

3°52.0 

3°52.6 

3°41.4 

2.8 - 0.7 

8.8 - 2.3 

14.8 - 3.8 


28 

4°07.0 

4°07.7 

3°55.7 

2.8 - 0.8 

8.8 - 2.4 

14.8 - 4.1 


28 

4°22.0 

4°22.7 

4° 10.1 

2.8 - 0.8 

8.8 - 2.6 

14.8 - 4.3 

29 

3°52.2 

3°52.9 

3°41.7 

2.9 - 0.7 

8.9 - 2.3 

14.9 - 3.8 


29 

4°07.3 

4°07.9 

3°56.0 

2.9 - 0.8 

8.9 - 2.4 

14.9 - 4.1 


29 

4°22.3 

4°23.0 

4°10.3 

2.9 - 0.8 

8.9 - 2.6 

14.9 - 4.3 

30 

3°52.5 

3°53.1 

3°41.9 

3.0 - 0.8 

9.0 - 2.3 

15.0 - 3.9 


30 

4°07.5 

4°08.2 

3°56.2 

3.0 - 0.8 

9.0 - 2.5 

15.0 - 4.1 


30 

4°22.5 

4°23.2 

4° 10.5 

3.0 - 0.9 

9.0 - 2.6 

15.0 - 4.4 

31 

3°52.8 

3°53.4 

3°42.1 

3.1 - 0.8 

9.1 - 2.4 

15.1 - 3.9 


31 

4°07.7 

4°08.4 

3°56.5 

3.1 - 0.9 

9.1 - 2.5 

15.1 - 4.2 


31 

4°22.7 

4°23.5 

4° 10.8 

3.1 - 0.9 

9.1 - 2.7 

15.1 - 4.4 

32 

3°53.0 

3°53.6 

3°42.4 

3.2 - 0.8 

9.2 - 2.4 

15.2 - 3.9 


32 

4°08.0 

4°08.7 

3° 56.7 

3.2 - 0.9 

9.2 - 2.5 

15.2 - 4.2 


32 

4°23.0 

4°23.7 

4° 11.0 

3.2 - 0.9 

9.2 - 2.7 

15.2 - 4.4 

33 

3°53.2 

3°53.9 

3°42.6 

3.3 - 0.9 

9.3 - 2.4 

15.3 - 4.0 


33 

4° 08.3 

4°08.9 

3°56.9 

3.3 - 0.9 

9.3 - 2.6 

15.3 - 4.2 


33 

4°23.3 

4°24.0 

4° 11.3 

3.3 - 1.0 

9.3 - 2.7 

15.3 - 4.5 

34 

3°53.5 

3°54.1 

3°42.9 

3.4 - 0.9 

9.4 - 2.4 

15.4 - 4.0 


34 

4° 08.5 

4°09.2 

3°57.2 

3.4 - 0.9 

9.4 - 2.6 

15.4 - 4.2 


34 

4°23.5 

4° 24.2 

4°11.5 

3.4 - 1.0 

9.4 - 2.7 

15.4 - 4.5 

35 

3°53.8 

3°54.4 

3°43.1 

3.5 - 0.9 

9.5 - 2.5 

15.5 - 4.0 


35 

4° 08.7 

4°09.4 

3°57.4 

3.5 - 1.0 

9.5 - 2.6 

15.5 - 4.3 


35 

4°23.7 

4° 24.5 

4° 11.7 

3.5 - 1.0 

9.5 - 2.8 

15.5 - 4.5 

36 

3°54.0 

3°54.6 

3°43.3 

3.6 - 0.9 

9.6 - 2.5 

15.6 - 4.0 


36 

4° 09.0 

4°09.7 

3°57.7 

3.6 - 1.0 

9.6 - 2.6 

15.6 - 4.3 


36 

4°24.0 

4° 24.7 

4°12.0 

3.6 - 1.1 

9.6 - 2.8 

15.6 - 4.6 

37 

3°54.3 

3°54.9 

3°43.6 

3.7 - 1.0 

9.7 - 2.5 

15.7 - 4.1 


37 

4°09.3 

4°09.9 

3°57.9 

3.7 - 1.0 

9.7 - 2.7 

15.7 - 4.3 


37 

4°24.3 

4°25.0 

4°12.2 

3.7 - 1.1 

9.7 - 2.8 

15.7 - 4.6 

38 

3°54.5 

3°55.1 

3°43.8 

3.8 - 1.0 

9.8 - 2.5 

15.8 - 4.1 


38 

4° 09.5 

4°10.2 

3°58.1 

3.8 - 1.0 

9.8 - 2.7 

15.8 - 4.3 


38 

4°24.5 

4°25.2 

4° 12.5 

3.8 - 1.1 

9.8 - 2.9 

15.8 - 4.6 

39 

3°54.8 

3°55.4 

3°44.1 

3.9 - 1.0 

9.9 - 2.6 

15.9 - 4.1 


39 

4° 09.7 

4° 10.4 

3° 58.4 

3.9 - 1.1 

9.9 - 2.7 

15.9 - 4.4 


39 

4°24.7 

4° 25.5 

4° 12.7 

3.9 • 1.1 

9.9 - 2.9 

15.9 - 4.6 

40 

3°55.0 

3°55.6 

3°44.3 

4.0 - 1.0 

10.0 - 2.6 

16.0 - 4.1 


40 

4° 10.0 

4° 10.7 

3° 58.6 

4.0 - 1.1 

10.0 - 2.8 

16.0 - 4.4 


40 

4°25.0 

4°25.7 

4° 12.9 

4.0 - 1.2 

10.0 - 2.9 

16.0 - 4.7 

41 

3°55.2 

3°55.9 

3°44.5 

4.1 - 1.1 

10.1 - 2.6 

16.1 - 4.2 


41 

4° 10.3 

4°10.9 

3°58.8 

4.1 - 1.1 

10.1 - 2.8 

16.1 - 4.4 


41 

4°25.3 

4°26.0 

4°13.2 

4.1 - 1.2 

10.1 - 2.9 

16.1 - 4.7 

42 

3°55.5 

3°56.1 

3°44.8 

4.2 - 1.1 

10.2 - 2.6 

16.2 - 4.2 


42 

4° 10.5 

4°11.2 

3° 59.1 

4.2 - 1.2 

10.2 - 2.8 

16.2 - 4.5 


42 

4°25.5 

4°26.2 

4° 13.4 

4.2 - 1.2 

10.2 - 3.0 

16.2 - 4.7 

43 

3°55.7 

3°56.4 

3°45.0 

4.3 - 1.1 

10.3 - 2.7 

16.3 - 4.2 


43 

4° 10.7 

4° 11.4 

3°59.3 

4.3 - 1.2 

10.3 - 2.8 

16.3 - 4.5 


43 

4°25.7 

4°26.5 

4°13.6 

4.3 - 1.3 

10.3 - 3.0 

16.3 - 4.8 

44 

3°56.0 

3°56.6 

3°45.2 

4.4 - 1.1 

10.4 - 2.7 

16.4 - 4.2 


44 

4° 11.0 

4° 11.7 

3°59.6 

4.4 - 1.2 

10.4 - 2.9 

16.4 - 4.5 


44 

4°26.0 

4°26.7 

4°13.9 

4.4 - 1.3 

10.4 - 3.0 

16.4 - 4.8 

45 

3°56.2 

3°56.9 

3°45.5 

4.5 - 1.2 

10.5 - 2.7 

16.5 - 4.3 


45 

4° 11.2 

4°11.9 

3° 59.8 

4.5 - 1.2 

10.5 - 2.9 

16.5 - 4.5 


45 

4°26.2 

4°27.0 

4° 14.1 

4.5 - 1.3 

10.5 - 3.1 

16.5 - 4.8 

46 

3°56.5 

3°57.1 

3°45.7 

4.6 - 1.2 

10.6 - 2.7 

16.6 - 4.3 


46 

4°11.5 

4° 12.2 

4°00.0 

4.6 - 1.3 

10.6 - 2.9 

16.6 - 4.6 


46 

4°26.5 

4°27.2 

4° 14.4 

4.6 - 1.3 

10.6 - 3.1 

16.6 - 4.8 

47 

3°56.8 

3°57.4 

3°46.0 

4.7 - 1.2 

10.7 - 2.8 

16.7 - 4.3 


47 

4°11.8 

4° 12.4 

4°00.3 

4.7 - 1.3 

10.7 - 2.9 

16.7 - 4.6 


47 

4°26.8 

4°27.5 

4° 14.6 

4.7 - 1.4 

10.7 - 3.1 

16.7 - 4.9 

48 

3°57.0 

3°57.6 

3°46.2 

4.8 - 1.2 

10.8 - 2.8 

16.8 - 4.3 


48 

4° 12.0 

4° 12.7 

4°00.5 

4.8 - 1.3 

10.8 - 3.0 

16.8 - 4.6 


48 

4°27.0 

4°27.7 

4° 14.8 

4.8 - 1.4 

10.8 - 3.2 

16.8 - 4.9 

49 

3°57.3 

3°57.9 

3°46.4 

4.9 - 1.3 

10.9 - 2.8 

16.9 - 4.4 


49 

4° 12.2 

4° 12.9 

4°00.8 

4.9 - 1.3 

10.9 - 3.0 

16.9 - 4.6 


49 

4°27.2 

4°28.0 

4°15.1 

4.9 - 1.4 

10.9 - 3.2 

16.9 - 4.9 

50 

3°57.5 

3°58.1 

3°46.7 

5.0 - 1.3 

11.0 - 2.8 

17.0 - 4.4 


50 

4° 12.5 

4°13.2 

4°01.0 

5.0 - 1.4 

11.0 - 3.0 

17.0 - 4.7 


50 

4°27.5 

4°28.2 

4° 15.3 

5.0 - 1.5 

11.0 - 3.2 

17.0 - 5.0 

51 

3°57.7 

3°58.4 

3°46.9 

5.1 - 1.3 

11.1 - 2.9 

17.1 - 4.4 


51 

4° 12.8 

4° 13.4 

4°01.2 

5.1 - 1.4 

11.1 - 3.1 

17.1 - 4.7 


51 

4°27.8 

4°28.5 

4°15.6 

5.1 - 1.5 

11.1 - 3.2 

17.1 - 5.0 

52 

3°58.0 

3°58.7 

3°47.2 

5.2 - 1.3 

11.2 - 2.9 

17.2 - 4.4 


52 

4° 13.0 

4° 13.7 

4°01.5 

5.2 - 1.4 

11.2 - 3.1 

17.2 - 4.7 


52 

4°28.0 

4°28.7 

4° 15.8 

5.2 - 1.5 

11.2 - 3.3 

17.2 - 5.0 

53 

3°58.2 

3°58.9 

3°47.4 

5.3 - 1.4 

11.3 - 2.9 

17.3 - 4.5 


53 

4° 13.2 

4°13.9 

4°01.7 

5.3 - 1.5 

11.3 - 3.1 

17.3 - 4.8 


53 

4°28.2 

4°29.0 

4° 16.0 

5.3 - 1.5 

11.3 - 3.3 

17.3 - 5.0 

54 

3°58.5 

3°59.2 

3°47.6 

5.4 - 1.4 

11.4 - 2.9 

17.4 - 4.5 


54 

4° 13.5 

4° 14.2 

4°02.0 

5.4 - 1.5 

11.4 - 3.1 

17.4 - 4.8 


54 

4°28.5 

4°29.2 

4°16.3 

5.4 - 1.6 

11.4 - 3.3 

17.4 - 5.1 

55 

3°58.7 

3°59.4 

3°47.9 

5.5 - 1.4 

11.5 - 3.0 

17.5 - 4.5 


55 

4° 13.8 

4° 14.4 

4°02.2 

5.5 - 1.5 

11.5 - 3.2 

17.5 - 4.8 


55 

4°28.8 

4°29.5 

4° 16.5 

5.5 - 1.6 

11.5 - 3.4 

17.5 - 5.1 

56 

3°59.0 

3°59.7 

3°48.1 

5.6 - 1.4 

11.6 - 3.0 

17.6 - 4.5 


56 

4° 14.0 

4° 14.7 

4°02.4 

5.6 - 1.5 

11.6 - 3.2 

17.6 - 4.8 


56 

4°29.0 

4°29.7 

4° 16.7 

5.6 - 1.6 

11.6 - 3.4 

17.6 - 5.1 

57 

3°59.2 

3°59.9 

3°48.4 

5.7 - 1.5 

11.7 - 3.0 

17.7 - 4.6 


57 

4° 14.2 

4° 14.9 

4°02.7 

5.7 - 1.6 

11.7 - 3.2 

17.7 - 4.9 


57 

4°29.2 

4°30.0 

4° 17.0 

5.7 - 1.7 

11.7 - 3.4 

17.7 - 5.2 

58 

3°59.5 

4°00.2 

3°48.6 

5.8 - 1.5 

11.8 - 3.0 

17.8 - 4.6 


58 

4° 14.5 

4°15.2 

4°02.9 

5.8 - 1.6 

11.8 - 3.2 

17.8 - 4.9 


58 

4°29.5 

4°30.2 

4° 17.2 

5.8 - 1.7 

11.8 - 3.4 

17.8 - 5.2 

59 

3°59.8 

4°00.4 

3°48.8 

5.9 - 1.5 

11.9 - 3.1 

17.9 - 4.6 


59 

4° 14.8 

4° 15.4 

4°03.1 

5.9 - 1.6 

11.9 - 3.3 

17.9 - 4.9 


59 

4°29.8 

4° 30.5 

4°17.5 

5.9 - 1.7 

11.9 - 3.5 

17.9 - 5.2 



Increments and Corrections 


m 

18 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

19 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

20 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

4°30.0 

4“30.7 

4 U 17.7 

0.0 - 0.0 

6.0 - 1.9 

12.0 - 3.7 


0 

4°45.0 

4 U 45.8 

4 U 32.0 

0.0 - 0.0 

6.0 - 2.0 

12.0 - 3.9 


0 

5 U 00.0 

5°00.8 

4° 46.3 

0.0 - 0.0 

6.0 - 2.1 

12.0 - 4.1 

1 

4°30.2 

4°31.0 

4°17.9 

0.1 - 0.0 

6.1 - 1.9 

12.1 - 3.7 


1 

4°45.2 

4°46.0 

4°32.3 

0.1 - 0.0 

6.1 - 2.0 

12.1 - 3.9 


1 

5°00.2 

5°01.1 

4°46.6 

0.1 - 0.0 

6.1 - 2.1 

12.1 - 4.1 

2 

4°30.5 

4°31.2 

4° 18.2 

0.2 - 0.1 

6.2 - 1.9 

12.2 - 3.8 


2 

4°45.5 

4°46.3 

4°32.5 

0.2 - 0.1 

6.2 - 2.0 

12.2 - 4.0 


2 

5°00.5 

5°01.3 

4°46.8 

0.2 - 0.1 

6.2 - 2.1 

12.2 - 4.2 

3 

4°30.8 

4°31.5 

4° 18.4 

0.3 - 0.1 

6.3 - 1.9 

12.3 - 3.8 


3 

4°45.8 

4°46.5 

4°32.7 

0.3 - 0.1 

6.3 - 2.0 

12.3 - 4.0 


3 

5°00.8 

5°01.6 

4°47.0 

0.3 - 0.1 

6.3 - 2.2 

12.3 - 4.2 

4 

4°31.0 

4°31.7 

4° 18.7 

0.4 - 0.1 

6.4 - 2.0 

12.4 - 3.8 


4 

4°46.0 

4°46.8 

4°33.0 

0.4 - 0.1 

6.4 - 2.1 

12.4 - 4.0 


4 

5°01.0 

5°01.8 

4°47.3 

0.4 - 0.1 

6.4 - 2.2 

12.4 - 4.2 

5 

4°31.2 

4°32.0 

4° 18.9 

0.5 - 0.2 

6.5 - 2.0 

12.5 - 3.9 


5 

4°46.2 

4°47.0 

4°33.2 

0.5 - 0.2 

6.5 - 2.1 

12.5 - 4.1 


5 

5°01.2 

5°02.1 

4° 47.5 

0.5 - 0.2 

6.5 - 2.2 

12.5 - 4.3 

6 

4°31.5 

4°32.2 

4°19.1 

0.6 - 0.2 

6.6 - 2.0 

12.6 - 3.9 


6 

4°46.5 

4°47.3 

4°33.4 

0.6 - 0.2 

6.6 - 2.1 

12.6 - 4.1 


6 

5°01.5 

5°02.3 

4°47.8 

0.6 - 0.2 

6.6 - 2.3 

12.6 - 4.3 

7 

4°31.8 

4°32.5 

4° 19.4 

0.7 - 0.2 

6.7 - 2.1 

12.7 - 3.9 


7 

4°46.8 

4°47.5 

4°33.7 

0.7 - 0.2 

6.7 - 2.2 

12.7 - 4.1 


7 

5°01.8 

5°02.6 

4°48.0 

0.7 - 0.2 

6.7 - 2.3 

12.7 - 4.3 

8 

4°32.0 

4°32.7 

4° 19.6 

0.8 - 0.2 

6.8 - 2.1 

12.8 - 3.9 


8 

4° 47.0 

4°47.8 

4°33.9 

0.8 - 0.3 

6.8 - 2.2 

12.8 - 4.2 


8 

5°02.0 

5°02.8 

4°48.2 

0.8 - 0.3 

6.8 - 2.3 

12.8 - 4.4 

9 

4°32.2 

4°33.0 

4° 19.8 

0.9 - 0.3 

6.9 - 2.1 

12.9 - 4.0 


9 

4°47.2 

4°48.0 

4° 34.2 

0.9 - 0.3 

6.9 - 2.2 

12.9 - 4.2 


9 

5°02.2 

5°03.1 

4°48.5 

0.9 - 0.3 

6.9 - 2.4 

12.9 - 4.4 

10 

4°32.5 

4°33.2 

4°20.1 

1.0 - 0.3 

7.0 - 2.2 

13.0 - 4.0 


10 

4°47.5 

4°48.3 

4° 34.4 

1.0 - 0.3 

7.0 - 2.3 

13.0 - 4.2 


10 

5°02.5 

5°03.3 

4°48.7 

1.0 - 0.3 

7.0 - 2.4 

13.0 - 4.4 

11 

4°32.8 

4°33.5 

4°20.3 

1.1 - 0.3 

7.1 - 2.2 

13.1 - 4.0 


11 

4°47.8 

4°48.5 

4°34.6 

1.1 - 0.4 

7.1 - 2.3 

13.1 - 4.3 


11 

5°02.8 

5°03.6 

4°49.0 

1.1 - 0.4 

7.1 - 2.4 

13.1 - 4.5 

12 

4°33.0 

4°33.7 

4°20.6 

1.2 - 0.4 

7.2 - 2.2 

13.2 - 4.1 


12 

4°48.0 

4°48.8 

4° 34.9 

1.2 - 0.4 

7.2 - 2.3 

13.2 - 4.3 


12 

5°03.0 

5°03.8 

4°49.2 

1.2 - 0.4 

7.2 - 2.5 

13.2 - 4.5 

13 

4°33.2 

4°34.0 

4°20.8 

1.3 - 0.4 

7.3 - 2.3 

13.3 - 4.1 


13 

4° 48.2 

4°49.0 

4°35.1 

1.3 - 0.4 

7.3 - 2.4 

13.3 - 4.3 


13 

5°03.2 

5° 04.1 

4° 49.4 

1.3 - 0.4 

7.3 - 2.5 

13.3 - 4.5 

14 

4°33.5 

4°34.2 

4°21.0 

1.4 - 0.4 

7.4 - 2.3 

13.4 - 4.1 


14 

4°48.5 

4°49.3 

4°35.4 

1.4 - 0.5 

7.4 - 2.4 

13.4 - 4.4 


14 

5°03.5 

5°04.3 

4°49.7 

1.4 - 0.5 

7.4 - 2.5 

13.4 - 4.6 

IS 

4°33.8 

4°34.5 

4°21.3 

1.5 - 0.5 

7.5 - 2.3 

13.5 - 4.2 


15 

4°48.8 

4°49.5 

4°35.6 

1.5 - 0.5 

7.5 - 2.4 

13.5 - 4.4 


15 

5°03.8 

5°04.6 

4°49.9 

1.5 - 0.5 

7.5 - 2.6 

13.5 - 4.6 

16 

4°34.0 

4°34.7 

4°21.5 

1.6 - 0.5 

7.6 - 2.3 

13.6 - 4.2 


16 

4°49.0 

4°49.8 

4°35.8 

1.6 - 0.5 

7.6 - 2.5 

13.6 - 4.4 


16 

5°04.0 

5°04.8 

4°50.2 

1.6 - 0.5 

7.6 - 2.6 

13.6 - 4.6 

17 

4°34.3 

4°35.0 

4°21.8 

1.7 - 0.5 

7.7 - 2.4 

13.7 - 4.2 


17 

4°49.3 

4°50.0 

4°36.1 

1.7 - 0.6 

7.7 - 2.5 

13.7 - 4.5 


17 

5°04.3 

5°05.1 

4° 50.4 

1.7 - 0.6 

7.7 - 2.6 

13.7 - 4.7 

18 

4°34.5 

4°35.3 

4°22.0 

1.8 - 0.6 

7.8 - 2.4 

13.8 - 4.3 


18 

4°49.5 

4°50.3 

4°36.3 

1.8 - 0.6 

7.8 - 2.5 

13.8 - 4.5 


18 

5°04.5 

5°05.3 

4°50.6 

1.8 - 0.6 

7.8 - 2.7 

13.8 - 4.7 

19 

4°34.8 

4°35.5 

4°22.2 

1.9 - 0.6 

7.9 - 2.4 

13.9 - 4.3 


19 

4°49.8 

4°50.5 

4°36.6 

1.9 - 0.6 

7.9 - 2.6 

13.9 - 4.5 


19 

5°04.7 

5°05.6 

4°50.9 

1.9 - 0.6 

7.9 - 2.7 

13.9 - 4.7 

20 

4°35.0 

4°35.8 

4°22.5 

2.0 - 0.6 

8.0 - 2.5 

14.0 - 4.3 


20 

4°50.0 

4°50.8 

4°36.8 

2.0 - 0.7 

8.0 - 2.6 

14.0 - 4.6 


20 

5°05.0 

5°05.8 

4°51.1 

2.0 - 0.7 

8.0 - 2.7 

14.0 - 4.8 

21 

4°35.3 

4°36.0 

4°22.7 

2.1 - 0.6 

8.1 - 2.5 

14.1 - 4.3 


21 

4°50.3 

4°51.0 

4°37.0 

2.1 - 0.7 

8.1 - 2.6 

14.1 - 4.6 


21 

5°05.3 

5°06.1 

4°51.3 

2.1 - 0.7 

8.1 - 2.8 

14.1 - 4.8 

22 

4°35.5 

4°36.3 

4°22.9 

2.2 - 0.7 

8.2 - 2.5 

14.2 - 4.4 


22 

4°50.5 

4°51.3 

4°37.3 

2.2 - 0.7 

8.2 - 2.7 

14.2 - 4.6 


22 

5°05.5 

5°06.3 

4°51.6 

2.2 - 0.8 

8.2 - 2.8 

14.2 - 4.9 

23 

4°35.7 

4°36.5 

4°23.2 

2.3 - 0.7 

8.3 - 2.6 

14.3 - 4.4 


23 

4°50.7 

4°51.5 

4°37.5 

2.3 - 0.7 

8.3 - 2.7 

14.3 - 4.6 


23 

5°05.7 

5°06.6 

4°51.8 

2.3 - 0.8 

8.3 - 2.8 

14.3 - 4.9 

24 

4°36.0 

4°36.8 

4°23.4 

2.4 - 0.7 

8.4 - 2.6 

14.4 - 4.4 


24 

4°51.0 

4°51.8 

4°37.7 

2.4 - 0.8 

8.4 - 2.7 

14.4 - 4.7 


24 

5°06.0 

5°06.8 

4°52.1 

2.4 - 0.8 

8.4 - 2.9 

14.4 - 4.9 

25 

4°36.3 

4°37.0 

4°23.7 

2.5 - 0.8 

8.5 - 2.6 

14.5 - 4.5 


25 

4°51.3 

4°52.0 

4° 38.0 

2.5 - 0.8 

8.5 - 2.8 

14.5 - 4.7 


25 

5°06.3 

5°07.1 

4°52.3 

2.5 - 0.9 

8.5 - 2.9 

14.5 - 5.0 

26 

4°36.5 

4°37.3 

4°23.9 

2.6 - 0.8 

8.6 - 2.7 

14.6 - 4.5 


26 

4°51.5 

4°52.3 

4°38.2 

2.6 - 0.8 

8.6 - 2.8 

14.6 - 4.7 


26 

5°06.5 

5°07.3 

4°52.5 

2.6 - 0.9 

8.6 - 2.9 

14.6 - 5.0 

27 

4°36.7 

4°37.5 

4°24.1 

2.7 - 0.8 

8.7 - 2.7 

14.7 - 4.5 


27 

4°51.7 

4°52.5 

4°38.5 

2.7 - 0.9 

8.7 - 2.8 

14.7 - 4.8 


27 

5°06.7 

5°07.6 

4°52.8 

2.7 - 0.9 

8.7 - 3.0 

14.7 - 5.0 

28 

4°37.0 

4°37.8 

4°24.4 

2.8 - 0.9 

8.8 - 2.7 

14.8 - 4.6 


28 

4°52.0 

4°52.8 

4°38.7 

2.8 - 0.9 

8.8 - 2.9 

14.8 - 4.8 


28 

5°07.0 

5°07.8 

4°53.0 

2.8 - 1.0 

8.8 - 3.0 

14.8 - 5.1 

29 

4°37.3 

4°38.0 

4°24.6 

2.9 - 0.9 

8.9 - 2.7 

14.9 - 4.6 


29 

4°52.3 

4°53.0 

4°38.9 

2.9 - 0.9 

8.9 - 2.9 

14.9 - 4.8 


29 

5°07.3 

5°08.1 

4°53.3 

2.9 - 1.0 

8.9 - 3.0 

14.9 - 5.1 

30 

4°37.5 

4°38.3 

4°24.9 

3.0 - 0.9 

9.0 - 2.8 

15.0 - 4.6 


30 

4°52.5 

4°53.3 

4°39.2 

3.0 - 1.0 

9.0 - 2.9 

15.0 - 4.9 


30 

5°07.5 

5°08.3 

4°53.5 

3.0 - 1.0 

9.0 - 3.1 

15.0 - 5.1 

31 

4°37.7 

4°38.5 

4°25.1 

3.1 - 1.0 

9.1 - 2.8 

15.1 - 4.7 


31 

4°52.7 

4°53.6 

4°39.4 

3.1 - 1.0 

9.1 - 3.0 

15.1 - 4.9 


31 

5°07.7 

5°08.6 

4°53.7 

3.1 - 1.1 

9.1 - 3.1 

15.1 - 5.2 

32 

4°38.0 

4°38.8 

4°25.3 

3.2 - 1.0 

9.2 - 2.8 

15.2 - 4.7 


32 

4° 53.0 

4°53.8 

4°39.7 

3.2 - 1.0 

9.2 - 3.0 

15.2 - 4.9 


32 

5°08.0 

5°08.8 

4° 54.0 

3.2 - 1.1 

9.2 - 3.1 

15.2 - 5.2 

33 

4°38.3 

4°39.0 

4°25.6 

3.3 - 1.0 

9.3 - 2.9 

15.3 - 4.7 


33 

4°53.3 

4°54.1 

4° 39.9 

3.3 - 1.1 

9.3 - 3.0 

15.3 - 5.0 


33 

5°08.3 

5°09.1 

4°54.2 

3.3 - 1.1 

9.3 - 3.2 

15.3 - 5.2 

34 

4°38.5 

4°39.3 

4°25.8 

3.4 - 1.0 

9.4 - 2.9 

15.4 - 4.7 


34 

4°53.5 

4° 54.3 

4°40.1 

3.4 - 1.1 

9.4 - 3.1 

15.4 - 5.0 


34 

5°08.5 

5°09.3 

4°54.4 

3.4 - 1.2 

9.4 - 3.2 

15.4 - 5.3 

35 

4°38.7 

4°39.5 

4°26.1 

3.5 - 1.1 

9.5 - 2.9 

15.5 - 4.8 


35 

4° 53.7 

4°54.6 

4° 40.4 

3.5 - 1.1 

9.5 - 3.1 

15.5 - 5.0 


35 

5°08.7 

5°09.6 

4°54.7 

3.5 - 1.2 

9.5 - 3.2 

15.5 - 5.3 

36 

4°39.0 

4°39.8 

4°26.3 

3.6 - 1.1 

9.6 - 3.0 

15.6 - 4.8 


36 

4° 54.0 

4°54.8 

4°40.6 

3.6 - 1.2 

9.6 - 3.1 

15.6 - 5.1 


36 

5°09.0 

5°09.8 

4°54.9 

3.6 - 1.2 

9.6 - 3.3 

15.6 - 5.3 

37 

4°39.3 

4°40.0 

4°26.5 

3.7 - 1.1 

9.7 - 3.0 

15.7 - 4.8 


37 

4°54.3 

4°55.1 

4°40.8 

3.7 - 1.2 

9.7 - 3.2 

15.7 - 5.1 


37 

5°09.3 

5°10.1 

4°55.2 

3.7 - 1.3 

9.7 - 3.3 

15.7 - 5.4 

38 

4°39.5 

4°40.3 

4°26.8 

3.8 - 1.2 

9.8 - 3.0 

15.8 - 4.9 


38 

4° 54.5 

4°55.3 

4°41.1 

3.8 - 1.2 

9.8 - 3.2 

15.8 - 5.1 


38 

5°09.5 

5°10.3 

4°55.4 

3.8 - 1.3 

9.8 - 3.3 

15.8 - 5.4 

39 

4°39.7 

4°40.5 

4°27.0 

3.9 - 1.2 

9.9 - 3.1 

15.9 - 4.9 


39 

4° 54.7 

4°55.6 

4°41.3 

3.9 - 1.3 

9.9 - 3.2 

15.9 - 5.2 


39 

5°09.7 

5°10.6 

4°55.6 

3.9 - 1.3 

9.9 - 3.4 

15.9 - 5.4 

40 

4°40.0 

4°40.8 

4°27.2 

4.0 - 1.2 

10.0 - 3.1 

16.0 - 4.9 


40 

4°55.0 

4°55.8 

4°41.6 

4.0 - 1.3 

10.0 - 3.3 

16.0 - 5.2 


40 

5°10.0 

5°10.8 

4°55.9 

4.0 - 1.4 

10.0 - 3.4 

16.0 - 5.5 

41 

4°40.2 

4°41.0 

4°27.5 

4.1 - 1.3 

10.1 - 3.1 

16.1 - 5.0 


41 

4°55.2 

4° 56.1 

4°41.8 

4.1 - 1.3 

10.1 - 3.3 

16.1 - 5.2 


41 

5°10.3 

5° 11.1 

4°56.1 

4.1 - 1.4 

10.1 - 3.5 

16.1 - 5.5 

42 

4°40.5 

4°41.3 

4°27.7 

4.2 - 1.3 

10.2 - 3.1 

16.2 - 5.0 


42 

4°55.5 

4°56.3 

4°42.0 

4.2 - 1.4 

10.2 - 3.3 

16.2 - 5.3 


42 

5°10.5 

5°11.3 

4°56.4 

4.2 - 1.4 

10.2 - 3.5 

16.2 - 5.5 

43 

4°40.7 

4°41.5 

4°28.0 

4.3 - 1.3 

10.3 - 3.2 

16.3 - 5.0 


43 

4°55.7 

4°56.6 

4°42.3 

4.3 - 1.4 

10.3 - 3.3 

16.3 - 5.3 


43 

5°10.7 

5° 11.6 

4°56.6 

4.3 - 1.5 

10.3 - 3.5 

16.3 - 5.6 

44 

4°41.0 

4°41.8 

4°28.2 

4.4 - 1.4 

10.4 - 3.2 

16.4 - 5.1 


44 

4°56.0 

4°56.8 

4°42.5 

4.4 - 1.4 

10.4 - 3.4 

16.4 - 5.3 


44 

5°11.0 

5°11.9 

4°56.8 

4.4 - 1.5 

10.4 - 3.6 

16.4 - 5.6 

45 

4°41.2 

4°42.0 

4°28.4 

4.5 - 1.4 

10.5 - 3.2 

16.5 - 5.1 


45 

4°56.2 

4° 57.1 

4°42.8 

4.5 - 1.5 

10.5 - 3.4 

16.5 - 5.4 


45 

5°11.2 

5° 12.1 

4°57.1 

4.5 - 1.5 

10.5 - 3.6 

16.5 - 5.6 

46 

4°41.5 

4°42.3 

4°28.7 

4.6 - 1.4 

10.6 - 3.3 

16.6 - 5.1 


46 

4°56.5 

4°57.3 

4°43.0 

4.6 - 1.5 

10.6 - 3.4 

16.6 - 5.4 


46 

5°11.5 

5° 12.4 

4°57.3 

4.6 - 1.6 

10.6 - 3.6 

16.6 - 5.7 

47 

4°41.8 

4°42.5 

4°28.9 

4.7 - 1.4 

10.7 - 3.3 

16.7 - 5.1 


47 

4°56.8 

4°57.6 

4°43.2 

4.7 - 1.5 

10.7 - 3.5 

16.7 - 5.4 


47 

5°11.8 

5°12.6 

4°57.5 

4.7 - 1.6 

10.7 - 3.7 

16.7 - 5.7 

48 

4°42.0 

4°42.8 

4°29.2 

4.8 - 1.5 

10.8 - 3.3 

16.8 - 5.2 


48 

4° 57.0 

4°57.8 

4° 43.5 

4.8 - 1.6 

10.8 - 3.5 

16.8 - 5.5 


48 

5° 12.0 

5° 12.9 

4°57.8 

4.8 - 1.6 

10.8 - 3.7 

16.8 - 5.7 

49 

4°42.2 

4°43.0 

4°29.4 

4.9 - 1.5 

10.9 - 3.4 

16.9 - 5.2 


49 

4°57.2 

4° 58.1 

4°43.7 

4.9 - 1.6 

10.9 - 3.5 

16.9 - 5.5 


49 

5° 12.2 

5°13.1 

4°58.0 

4.9 - 1.7 

10.9 - 3.7 

16.9 - 5.8 

50 

4°42.5 

4°43.3 

4°29.6 

5.0 - 1.5 

11.0 - 3.4 

17.0 - 5.2 


50 

4°57.5 

4°58.3 

4°43.9 

5.0 - 1.6 

11.0 - 3.6 

17.0 - 5.5 


50 

5° 12.5 

5°13.4 

4°58.3 

5.0 - 1.7 

11.0 - 3.8 

17.0 - 5.8 

51 

4°42.8 

4°43.5 

4°29.9 

5.1 - 1.6 

11.1 - 3.4 

17.1 - 5.3 


51 

4°57.8 

4°58.6 

4°44.2 

5.1 - 1.7 

11.1 - 3.6 

17.1 - 5.6 


51 

5° 12.8 

5°13.6 

4°58.5 

5.1 - 1.7 

11.1 - 3.8 

17.1 - 5.8 

52 

4°43.0 

4°43.8 

4°30.1 

5.2 - 1.6 

11.2 - 3.5 

17.2 - 5.3 


52 

4°58.0 

4°58.8 

4° 44.4 

5.2 - 1.7 

11.2 - 3.6 

17.2 - 5.6 


52 

5° 13.0 

5°13.9 

4°58.7 

5.2 - 1.8 

11.2 - 3.8 

17.2 - 5.9 

53 

4°43.2 

4° 44.0 

4°30.3 

5.3 - 1.6 

11.3 - 3.5 

17.3 - 5.3 


53 

4°58.2 

4°59.1 

4° 44.7 

5.3 - 1.7 

11.3 - 3.7 

17.3 - 5.6 


53 

5° 13.2 

5° 14.1 

4°59.0 

5.3 - 1.8 

11.3 - 3.9 

17.3 - 5.9 

54 

4°43.5 

4°44.3 

4°30.6 

5.4 - 1.7 

11.4 - 3.5 

17.4 - 5.4 


54 

4°58.5 

4°59.3 

4° 44.9 

5.4 - 1.8 

11.4 - 3.7 

17.4 - 5.7 


54 

5°13.5 

5° 14.4 

4°59.2 

5.4 - 1.8 

11.4 - 3.9 

17.4 - 5.9 

55 

4°43.8 

4°44.5 

4°30.8 

5.5 - 1.7 

11.5 - 3.5 

17.5 - 5.4 


55 

4°58.8 

4°59.6 

4°45.1 

5.5 - 1.8 

11.5 - 3.7 

17.5 - 5.7 


55 

5° 13.8 

5° 14.6 

4°59.5 

5.5 - 1.9 

11.5 - 3.9 

17.5 - 6.0 

56 

4° 44.0 

4°44.8 

4°31.1 

5.6 - 1.7 

11.6 - 3.6 

17.6 - 5.4 


56 

4°59.0 

4°59.8 

4° 45.4 

5.6 - 1.8 

11.6 - 3.8 

17.6 - 5.7 


56 

5° 14.0 

5° 14.9 

4°59.7 

5.6 - 1.9 

11.6 - 4.0 

17.6 - 6.0 

57 

4°44.2 

4°45.0 

4°31.3 

5.7 - 1.8 

11.7 - 3.6 

17.7 - 5.5 


57 

4°59.2 

5°00.1 

4°45.6 

5.7 - 1.9 

11.7 - 3.8 

17.7 - 5.8 


57 

5° 14.2 

5° 15.1 

4°59.9 

5.7 - 1.9 

11.7 - 4.0 

17.7 - 6.0 

58 

4°44.5 

4°45.3 

4°31.5 

5.8 - 1.8 

11.8 - 3.6 

17.8 - 5.5 


58 

4°59.5 

5°00.3 

4°45.9 

5.8 - 1.9 

11.8 - 3.8 

17.8 - 5.8 


58 

5° 14.5 

5°15.4 

5°00.2 

5.8 - 2.0 

11.8 - 4.0 

17.8 - 6.1 

59 

4° 44.8 

4°45.5 

4°31.8 

5.9 - 1.8 

11.9 - 3.7 

17.9 - 5.5 


59 

4°59.8 

5°00.6 

4°46.1 

5.9 - 1.9 

11.9 - 3.9 

17.9 - 5.8 


59 

5° 14.8 

5°15.6 

5°00.4 

5.9 - 2.0 

11.9 - 4.1 

17.9 - 6.1 



Increments and Corrections 


m 

21 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

22 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

23 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

5° 15.0 

5 U 15.9 

5°00.6 

0.0 - 0.0 

6.0 - 2.2 

12.0 - 4.3 


0 

5 U 30.0 

5 ,J 30.9 

5° 15.0 

0.0 - 0.0 

6.0 - 2.3 

12.0 - 4.5 


0 

5 U 45.0 

5°45.9 

5“29.3 

0.0 - 0.0 

6.0 - 2.4 

12.0 - 4.7 

1 

5°15.2 

5°16.1 

5°00.9 

0.1 - 0.0 

6.1 - 2.2 

12.1 - 4.3 


1 

5°30.2 

5°31.2 

5° 15.2 

0.1 - 0.0 

6.1 - 2.3 

12.1 - 4.5 


1 

5°45.2 

5°46.2 

5°29.5 

0.1 - 0.0 

6.1 - 2.4 

12.1 - 4.7 

2 

5°15.5 

5°16.4 

5°01.1 

0.2 - 0.1 

6.2 - 2.2 

12.2 - 4.4 


2 

5°30.5 

5°31.4 

5°15.4 

0.2 - 0.1 

6.2 - 2.3 

12.2 - 4.6 


2 

5°45.5 

5°46.4 

5°29.8 

0.2 - 0.1 

6.2 - 2.4 

12.2 - 4.8 

3 

5°15.8 

5°16.6 

5°01.4 

0.3 - 0.1 

6.3 - 2.3 

12.3 - 4.4 


3 

5°30.8 

5°31.7 

5° 15.7 

0.3 - 0.1 

6.3 - 2.4 

12.3 - 4.6 


3 

5°45.8 

5°46.7 

5°30.0 

0.3 - 0.1 

6.3 - 2.5 

12.3 - 4.8 

4 

5°16.0 

5°16.9 

5°01.6 

0.4 - 0.1 

6.4 - 2.3 

12.4 - 4.4 


4 

5°31.0 

5°31.9 

5° 15.9 

0.4 - 0.2 

6.4 - 2.4 

12.4 - 4.7 


4 

5°46.0 

5°46.9 

5°30.2 

0.4 - 0.2 

6.4 - 2.5 

12.4 - 4.9 

5 

5°16.2 

5°17.1 

5°01.8 

0.5 - 0.2 

6.5 - 2.3 

12.5 - 4.5 


5 

5°31.2 

5°32.2 

5° 16.2 

0.5 - 0.2 

6.5 - 2.4 

12.5 - 4.7 


5 

5°46.2 

5°47.2 

5°30.5 

0.5 - 0.2 

6.5 - 2.5 

12.5 - 4.9 

6 

5°16.5 

5° 17.4 

5°02.1 

0.6 - 0.2 

6.6 - 2.4 

12.6 - 4.5 


6 

5°31.5 

5°32.4 

5° 16.4 

0.6 - 0.2 

6.6 - 2.5 

12.6 - 4.7 


6 

5°46.5 

5°47.4 

5°30.7 

0.6 - 0.2 

6.6 - 2.6 

12.6 - 4.9 

7 

5°16.8 

5°17.6 

5°02.3 

0.7 - 0.3 

6.7 - 2.4 

12.7 - 4.6 


7 

5°31.8 

5°32.7 

5° 16.6 

0.7 - 0.3 

6.7 - 2.5 

12.7 - 4.8 


7 

5°46.8 

5°47.7 

5°31.0 

0.7 - 0.3 

6.7 - 2.6 

12.7 - 5.0 

8 

5°17.0 

5°17.9 

5°02.6 

0.8 - 0.3 

6.8 - 2.4 

12.8 - 4.6 


8 

5°32.0 

5°32.9 

5° 16.9 

0.8 - 0.3 

6.8 - 2.6 

12.8 - 4.8 


8 

5°47.0 

5°47.9 

5°31.2 

0.8 - 0.3 

6.8 - 2.7 

12.8 - 5.0 

9 

5°17.2 

5°18.1 

5°02.8 

0.9 - 0.3 

6.9 - 2.5 

12.9 - 4.6 


9 

5°32.2 

5°33.2 

5° 17.1 

0.9 - 0.3 

6.9 - 2.6 

12.9 - 4.8 


9 

5°47.2 

5°48.2 

5°31.4 

0.9 - 0.4 

6.9 - 2.7 

12.9 - 5.1 

10 

5°17.5 

5°18.4 

5°03.0 

1.0 - 0.4 

7.0 - 2.5 

13.0 - 4.7 


10 

5°32.5 

5°33.4 

5° 17.4 

1.0 - 0.4 

7.0 - 2.6 

13.0 - 4.9 


10 

5°47.5 

5°48.4 

5°31.7 

1.0 - 0.4 

7.0 - 2.7 

13.0 - 5.1 

11 

5°17.8 

5°18.6 

5°03.3 

1.1 - 0.4 

7.1 - 2.5 

13.1 - 4.7 


11 

5°32.8 

5°33.7 

5° 17.6 

1.1 - 0.4 

7.1 - 2.7 

13.1 - 4.9 


11 

5°47.8 

5°48.7 

5°31.9 

1.1 - 0.4 

7.1 - 2.8 

13.1 - 5.1 

12 

5°18.0 

5°18.9 

5°03.5 

1.2 - 0.4 

7.2 - 2.6 

13.2 - 4.7 


12 

5°33.0 

5°33.9 

5° 17.8 

1.2 - 0.5 

7.2 - 2.7 

13.2 - 4.9 


12 

5°48.0 

5°49.0 

5°32.1 

1.2 - 0.5 

7.2 - 2.8 

13.2 - 5.2 

13 

5°18.2 

5°19.1 

5°03.8 

1.3 - 0.5 

7.3 - 2.6 

13.3 - 4.8 


13 

5°33.2 

5°34.2 

5° 18.1 

1.3 - 0.5 

7.3 - 2.7 

13.3 - 5.0 


13 

5°48.2 

5°49.2 

5°32.4 

1.3 - 0.5 

7.3 - 2.9 

13.3 - 5.2 

14 

5°18.5 

5°19.4 

5°04.0 

1.4 - 0.5 

7.4 - 2.7 

13.4 - 4.8 


14 

5°33.5 

5°34.4 

5° 18.3 

1.4 - 0.5 

7.4 - 2.8 

13.4 - 5.0 


14 

5°48.5 

5°49.5 

5°32.6 

1.4 - 0.5 

7.4 - 2.9 

13.4 - 5.2 

IS 

5°18.8 

5°19.6 

5°04.2 

1.5 - 0.5 

7.5 - 2.7 

13.5 - 4.8 


15 

5°33.8 

5°34.7 

5° 18.5 

1.5 - 0.6 

7.5 - 2.8 

13.5 - 5.1 


15 

5°48.8 

5°49.7 

5°32.9 

1.5 - 0.6 

7.5 - 2.9 

13.5 - 5.3 

16 

5°19.0 

5°19.9 

5°04.5 

1.6 - 0.6 

7.6 - 2.7 

13.6 - 4.9 


16 

5°34.0 

5°34.9 

5° 18.8 

1.6 - 0.6 

7.6 - 2.8 

13.6 - 5.1 


16 

5°49.0 

5°50.0 

5°33.1 

1.6 - 0.6 

7.6 - 3.0 

13.6 - 5.3 

17 

5°19.3 

5°20.1 

5°04.7 

1.7 - 0.6 

7.7 - 2.8 

13.7 - 4.9 


17 

5°34.3 

5°35.2 

5° 19.0 

1.7 - 0.6 

7.7 - 2.9 

13.7 - 5.1 


17 

5°49.3 

5°50.2 

5°33.3 

1.7 - 0.7 

7.7 - 3.0 

13.7 - 5.4 

18 

5°19.5 

5°20.4 

5°04.9 

1.8 - 0.6 

7.8 - 2.8 

13.8 - 4.9 


18 

5°34.5 

5°35.4 

5° 19.3 

1.8 - 0.7 

7.8 - 2.9 

13.8 - 5.2 


18 

5°49.5 

5°50.5 

5°33.6 

1.8 - 0.7 

7.8 - 3.1 

13.8 - 5.4 

19 

5°19.7 

5°20.6 

5°05.2 

1.9 - 0.7 

7.9 - 2.8 

13.9 - 5.0 


19 

5°34.8 

5°35.7 

5° 19.5 

1.9 - 0.7 

7.9 - 3.0 

13.9 - 5.2 


19 

5°49.8 

5°50.7 

5°33.8 

1.9 - 0.7 

7.9 - 3.1 

13.9 - 5.4 

20 

5°20.0 

5°20.9 

5°05.4 

2.0 - 0.7 

8.0 - 2.9 

14.0 - 5.0 


20 

5°35.0 

5°35.9 

5° 19.7 

2.0 - 0.8 

8.0 - 3.0 

14.0 - 5.3 


20 

5°50.0 

5°51.0 

5°34.1 

2.0 - 0.8 

8.0 - 3.1 

14.0 - 5.5 

21 

5°20.3 

5°21.1 

5°05.7 

2.1 - 0.8 

8.1 - 2.9 

14.1 - 5.1 


21 

5°35.3 

5°36.2 

5°20.0 

2.1 - 0.8 

8.1 - 3.0 

14.1 - 5.3 


21 

5°50.3 

5°51.2 

5°34.3 

2.1 - 0.8 

8.1 - 3.2 

14.1 - 5.5 

22 

5°20.5 

5°21.4 

5°05.9 

2.2 - 0.8 

8.2 - 2.9 

14.2 - 5.1 


22 

5°35.5 

5°36.4 

5°20.2 

2.2 - 0.8 

8.2 - 3.1 

14.2 - 5.3 


22 

5°50.5 

5°51.5 

5°34.5 

2.2 - 0.9 

8.2 - 3.2 

14.2 - 5.6 

23 

5°20.7 

5°21.6 

5°06.1 

2.3 - 0.8 

8.3 - 3.0 

14.3 - 5.1 


23 

5°35.7 

5°36.7 

5°20.5 

2.3 - 0.9 

8.3 - 3.1 

14.3 - 5.4 


23 

5°50.7 

5°51.7 

5°34.8 

2.3 - 0.9 

8.3 - 3.3 

14.3 - 5.6 

24 

5°21.0 

5°21.9 

5°06.4 

2.4 - 0.9 

8.4 - 3.0 

14.4 - 5.2 


24 

5°36.0 

5°36.9 

5°20.7 

2.4 - 0.9 

8.4 - 3.2 

14.4 - 5.4 


24 

5°51.0 

5°52.0 

5°35.0 

2.4 - 0.9 

8.4 - 3.3 

14.4 - 5.6 

25 

5°21.3 

5°22.1 

5°06.6 

2.5 - 0.9 

8.5 - 3.0 

14.5 - 5.2 


25 

5°36.3 

5°37.2 

5°20.9 

2.5 - 0.9 

8.5 - 3.2 

14.5 - 5.4 


25 

5°51.3 

5°52.2 

5°35.2 

2.5 - 1.0 

8.5 - 3.3 

14.5 - 5.7 

26 

5°21.5 

5°22.4 

5°06.9 

2.6 - 0.9 

8.6 - 3.1 

14.6 - 5.2 


26 

5°36.5 

5°37.4 

5°21.2 

2.6 - 1.0 

8.6 - 3.2 

14.6 - 5.5 


26 

5°51.5 

5°52.5 

5°35.5 

2.6 - 1.0 

8.6 - 3.4 

14.6 - 5.7 

27 

5°21.7 

5°22.6 

5°07.1 

2.7 - 1.0 

8.7 - 3.1 

14.7 - 5.3 


27 

5°36.7 

5°37.7 

5°21.4 

2.7 - 1.0 

8.7 - 3.3 

14.7 - 5.5 


27 

5°51.7 

5°52.7 

5°35.7 

2.7 - 1.1 

8.7 - 3.4 

14.7 - 5.8 

28 

5°22.0 

5°22.9 

5°07.3 

2.8 - 1.0 

8.8 - 3.2 

14.8 - 5.3 


28 

5°37.0 

5°37.9 

5°21.6 

2.8 - 1.1 

8.8 - 3.3 

14.8 - 5.6 


28 

5°52.0 

5°53.0 

5°36.0 

2.8 - 1.1 

8.8 - 3.4 

14.8 - 5.8 

29 

5°22.3 

5°23.1 

5°07.6 

2.9 - 1.0 

8.9 - 3.2 

14.9 - 5.3 


29 

5°37.3 

5°38.2 

5°21.9 

2.9 - 1.1 

8.9 - 3.3 

14.9 - 5.6 


29 

5°52.3 

5°53.2 

5°36.2 

2.9 - 1.1 

8.9 - 3.5 

14.9 - 5.8 

30 

5°22.5 

5°23.4 

5°07.8 

3.0 - 1.1 

9.0 - 3.2 

15.0 - 5.4 


30 

5°37.5 

5°38.4 

5°22.1 

3.0 - 1.1 

9.0 - 3.4 

15.0 - 5.6 


30 

5°52.5 

5°53.5 

5°36.4 

3.0 - 1.2 

9.0 - 3.5 

15.0 - 5.9 

31 

5°22.7 

5°23.6 

5°08.0 

3.1 - 1.1 

9.1 - 3.3 

15.1 - 5.4 


31 

5°37.7 

5°38.7 

5°22.4 

3.1 - 1.2 

9.1 - 3.4 

15.1 - 5.7 


31 

5°52.7 

5°53.7 

5°36.7 

3.1 - 1.2 

9.1 - 3.6 

15.1 - 5.9 

32 

5°23.0 

5°23.9 

5°08.3 

3.2 - 1.1 

9.2 - 3.3 

15.2 - 5.4 


32 

5°38.0 

5°38.9 

5°22.6 

3.2 - 1.2 

9.2 - 3.5 

15.2 - 5.7 


32 

5°53.0 

5°54.0 

5°36.9 

3.2 - 1.3 

9.2 - 3.6 

15.2 - 6.0 

33 

5°23.3 

5°24.1 

5°08.5 

3.3 - 1.2 

9.3 - 3.3 

15.3 - 5.5 


33 

5°38.3 

5°39.2 

5°22.8 

3.3 - 1.2 

9.3 - 3.5 

15.3 - 5.7 


33 

5°53.3 

5°54.2 

5°37.2 

3.3 - 1.3 

9.3 - 3.6 

15.3 - 6.0 

34 

5°23.5 

5°24.4 

5°08.8 

3.4 - 1.2 

9.4 - 3.4 

15.4 - 5.5 


34 

5°38.5 

5°39.4 

5°23.1 

3.4 - 1.3 

9.4 - 3.5 

15.4 - 5.8 


34 

5°53.5 

5°54.5 

5°37.4 

3.4 - 1.3 

9.4 - 3.7 

15.4 - 6.0 

35 

5°23.7 

5°24.6 

5°09.0 

3.5 - 1.3 

9.5 - 3.4 

15.5 - 5.6 


35 

5°38.7 

5°39.7 

5°23.3 

3.5 - 1.3 

9.5 - 3.6 

15.5 - 5.8 


35 

5°53.7 

5°54.7 

5°37.6 

3.5 - 1.4 

9.5 - 3.7 

15.5 - 6.1 

36 

5°24.0 

5°24.9 

5°09.2 

3.6 - 1.3 

9.6 - 3.4 

15.6 - 5.6 


36 

5°39.0 

5°39.9 

5°23.6 

3.6 - 1.4 

9.6 - 3.6 

15.6 - 5.9 


36 

5°54.0 

5°55.0 

5°37.9 

3.6 - 1.4 

9.6 - 3.8 

15.6 - 6.1 

37 

5°24.3 

5°25.1 

5°09.5 

3.7 - 1.3 

9.7 - 3.5 

15.7 - 5.6 


37 

5°39.3 

5°40.2 

5°23.8 

3.7 - 1.4 

9.7 - 3.6 

15.7 - 5.9 


37 

5°54.3 

5°55.2 

5°38.1 

3.7 - 1.4 

9.7 - 3.8 

15.7 - 6.1 

38 

5°24.5 

5°25.4 

5°09.7 

3.8 - 1.4 

9.8 - 3.5 

15.8 - 5.7 


38 

5°39.5 

5°40.4 

5°24.0 

3.8 - 1.4 

9.8 - 3.7 

15.8 - 5.9 


38 

5°54.5 

5°55.5 

5°38.4 

3.8 - 1.5 

9.8 - 3.8 

15.8 - 6.2 

39 

5°24.7 

5°25.6 

5°10.0 

3.9 - 1.4 

9.9 - 3.5 

15.9 - 5.7 


39 

5°39.7 

5°40.7 

5°24.3 

3.9 - 1.5 

9.9 - 3.7 

15.9 - 6.0 


39 

5°54.7 

5°55.7 

5°38.6 

3.9 - 1.5 

9.9 - 3.9 

15.9 - 6.2 

40 

5°25.0 

5°25.9 

5° 10.2 

4.0 - 1.4 

10.0 - 3.6 

16.0 - 5.7 


40 

5°40.0 

5°40.9 

5° 24.5 

4.0 - 1.5 

10.0 - 3.8 

16.0 - 6.0 


40 

5°55.0 

5°56.0 

5°38.8 

4.0 - 1.6 

10.0 - 3.9 

16.0 - 6.3 

41 

5°25.3 

5°26.1 

5° 10.4 

4.1 - 1.5 

10.1 - 3.6 

16.1 - 5.8 


41 

5°40.2 

5°41.2 

5°24.7 

4.1 - 1.5 

10.1 - 3.8 

16.1 - 6.0 


41 

5°55.2 

5°56.2 

5°39.1 

4.1 - 1.6 

10.1 - 4.0 

16.1 - 6.3 

42 

5°25.5 

5°26.4 

5°10.7 

4.2 - 1.5 

10.2 - 3.7 

16.2 - 5.8 


42 

5°40.5 

5°41.4 

5°25.0 

4.2 - 1.6 

10.2 - 3.8 

16.2 - 6.1 


42 

5°55.5 

5°56.5 

5°39.3 

4.2 - 1.6 

10.2 - 4.0 

16.2 - 6.3 

43 

5°25.7 

5°26.6 

5°10.9 

4.3 - 1.5 

10.3 - 3.7 

16.3 - 5.8 


43 

5°40.7 

5°41.7 

5°25.2 

4.3 - 1.6 

10.3 - 3.9 

16.3 - 6.1 


43 

5°55.7 

5°56.7 

5°39.5 

4.3 - 1.7 

10.3 - 4.0 

16.3 - 6.4 

44 

5°26.0 

5°26.9 

5° 11.1 

4.4 - 1.6 

10.4 - 3.7 

16.4 - 5.9 


44 

5°41.0 

5°41.9 

5°25.5 

4.4 - 1.7 

10.4 - 3.9 

16.4 - 6.1 


44 

5°56.0 

5°57.0 

5°39.8 

4.4 - 1.7 

10.4 - 4.1 

16.4 - 6.4 

45 

5°26.2 

5°27.1 

5°11.4 

4.5 - 1.6 

10.5 - 3.8 

16.5 - 5.9 


45 

5°41.2 

5°42.2 

5°25.7 

4.5 - 1.7 

10.5 - 3.9 

16.5 - 6.2 


45 

5°56.2 

5°57.2 

5°40.0 

4.5 - 1.8 

10.5 - 4.1 

16.5 - 6.5 

46 

5°26.5 

5°27.4 

5° 11.6 

4.6 - 1.6 

10.6 - 3.8 

16.6 - 5.9 


46 

5°41.5 

5°42.4 

5°25.9 

4.6 - 1.7 

10.6 - 4.0 

16.6 - 6.2 


46 

5°56.5 

5°57.5 

5°40.3 

4.6 - 1.8 

10.6 - 4.2 

16.6 - 6.5 

47 

5°26.8 

5°27.6 

5° 11.9 

4.7 - 1.7 

10.7 - 3.8 

16.7 - 6.0 


47 

5°41.8 

5°42.7 

5°26.2 

4.7 - 1.8 

10.7 - 4.0 

16.7 - 6.3 


47 

5°56.8 

5°57.7 

5°40.5 

4.7 - 1.8 

10.7 - 4.2 

16.7 - 6.5 

48 

5°27.0 

5°27.9 

5°12.1 

4.8 - 1.7 

10.8 - 3.9 

16.8 - 6.0 


48 

5°42.0 

5°42.9 

5°26.4 

4.8 - 1.8 

10.8 - 4.1 

16.8 - 6.3 


48 

5°57.0 

5°58.0 

5°40.7 

4.8 - 1.9 

10.8 - 4.2 

16.8 - 6.6 

49 

5°27.2 

5°28.1 

5° 12.3 

4.9 - 1.8 

10.9 - 3.9 

16.9 - 6.1 


49 

5°42.2 

5°43.2 

5°26.7 

4.9 - 1.8 

10.9 - 4.1 

16.9 - 6.3 


49 

5°57.2 

5°58.2 

5°41.0 

4.9 - 1.9 

10.9 - 4.3 

16.9 - 6.6 

50 

5°27.5 

5°28.4 

5° 12.6 

5.0 - 1.8 

11.0 - 3.9 

17.0 - 6.1 


50 

5°42.5 

5°43.4 

5°26.9 

5.0 - 1.9 

11.0 - 4.1 

17.0 - 6.4 


50 

5°57.5 

5°58.5 

5°41.2 

5.0 - 2.0 

11.0 - 4.3 

17.0 - 6.7 

51 

5°27.8 

5°28.6 

5° 12.8 

5.1 - 1.8 

11.1 - 4.0 

17.1 - 6.1 


51 

5°42.8 

5°43.7 

5°27.1 

5.1 - 1.9 

11.1 - 4.2 

17.1 - 6.4 


51 

5°57.8 

5°58.7 

5°41.5 

5.1 - 2.0 

11.1 - 4.3 

17.1 - 6.7 

52 

5°28.0 

5°28.9 

5° 13.1 

5.2 - 1.9 

11.2 - 4.0 

17.2 - 6.2 


52 

5°43.0 

5°43.9 

5°27.4 

5.2 - 2.0 

11.2 - 4.2 

17.2 - 6.5 


52 

5°58.0 

5°59.0 

5°41.7 

5.2 - 2.0 

11.2 - 4.4 

17.2 - 6.7 

53 

5°28.2 

5°29.1 

5° 13.3 

5.3 - 1.9 

11.3 - 4.0 

17.3 - 6.2 


53 

5°43.2 

5°44.2 

5°27.6 

5.3 - 2.0 

11.3 - 4.2 

17.3 - 6.5 


53 

5°58.2 

5°59.2 

5°41.9 

5.3 - 2.1 

11.3 - 4.4 

17.3 - 6.8 

54 

5°28.5 

5°29.4 

5° 13.5 

5.4 - 1.9 

11.4 - 4.1 

17.4 - 6.2 


54 

5°43.5 

5°44.4 

5°27.9 

5.4 - 2.0 

11.4 - 4.3 

17.4 - 6.5 


54 

5°58.5 

5°59.5 

5°42.2 

5.4 - 2.1 

11.4 - 4.5 

17.4 - 6.8 

55 

5°28.8 

5°29.6 

5° 13.8 

5.5 - 2.0 

11.5 - 4.1 

17.5 - 6.3 


55 

5°43.8 

5°44.7 

5°28.1 

5.5 - 2.1 

11.5 - 4.3 

17.5 - 6.6 


55 

5°58.8 

5°59.7 

5°42.4 

5.5 - 2.2 

11.5 - 4.5 

17.5 - 6.9 

56 

5°29.0 

5°29.9 

5° 14.0 

5.6 - 2.0 

11.6 - 4.2 

17.6 - 6.3 


56 

5°44.0 

5°44.9 

5°28.3 

5.6 - 2.1 

11.6 - 4.4 

17.6 - 6.6 


56 

5°59.0 

5°60.0 

5°42.6 

5.6 - 2.2 

11.6 - 4.5 

17.6 - 6.9 

57 

5°29.2 

5°30.1 

5° 14.3 

5.7 - 2.0 

11.7 - 4.2 

17.7 - 6.3 


57 

5°44.2 

5°45.2 

5°28.6 

5.7 - 2.1 

11.7 - 4.4 

17.7 - 6.6 


57 

5°59.2 

6°00.2 

5°42.9 

5.7 - 2.2 

11.7 - 4.6 

17.7 - 6.9 

58 

5°29.5 

5°30.4 

5° 14.5 

5.8 - 2.1 

11.8 - 4.2 

17.8 - 6.4 


58 

5°44.5 

5°45.4 

5°28.8 

5.8 - 2.2 

11.8 - 4.4 

17.8 - 6.7 


58 

5°59.5 

6°00.5 

5°43.1 

5.8 - 2.3 

11.8 - 4.6 

17.8 - 7.0 

59 

5°29.8 

5°30.7 

5° 14.7 

5.9 - 2.1 

11.9 - 4.3 

17.9 - 6.4 


59 

5°44.8 

5°45.7 

5°29.0 

5.9 - 2.2 

11.9 - 4.5 

17.9 - 6.7 


59 

5°59.8 

6°00.7 

5°43.4 

5.9 - 2.3 

11.9 - 4.7 

17.9 - 7.0 



Increments and Corrections 


m 

24 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

25 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

26 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

6 J 00.0 

6”01.0 

5 U 43.6 

0.0 - 0.0 

6.0 - 2.5 

12.0 - 4.9 


0 

6° 15.0 

6 J 16.0 

5°57.9 

0.0 - 0.0 

6.0 - 2.6 

12.0 - 5.1 


0 

6 U 30.0 

6°31.1 

6 U 12.2 

0.0 - 0.0 

6.0 - 2.7 

12.0 - 5.3 

1 

6°00.2 

6°01.2 

5°43.8 

0.1 - 0.0 

6.1 - 2.5 

12.1 - 4.9 


1 

6°15.2 

6°16.3 

5°58.2 

0.1 - 0.0 

6.1 - 2.6 

12.1 - 5.1 


1 

6°30.2 

6°31.3 

6°12.5 

0.1 - 0.0 

6.1 - 2.7 

12.1 - 5.3 

2 

6°00.5 

6°01.5 

5°44.1 

0.2 - 0.1 

6.2 - 2.5 

12.2 - 5.0 


2 

6° 15.5 

6°16.5 

5°58.4 

0.2 - 0.1 

6.2 - 2.6 

12.2 - 5.2 


2 

6°30.5 

6°31.6 

6° 12.7 

0.2 - 0.1 

6.2 - 2.7 

12.2 - 5.4 

3 

6°00.8 

6°01.7 

5°44.3 

0.3 - 0.1 

6.3 - 2.6 

12.3 - 5.0 


3 

6° 15.8 

6°16.8 

5°58.6 

0.3 - 0.1 

6.3 - 2.7 

12.3 - 5.2 


3 

6°30.8 

6°31.8 

6°12.9 

0.3 - 0.1 

6.3 - 2.8 

12.3 - 5.4 

4 

6°01.0 

6°02.0 

5°44.6 

0.4 - 0.2 

6.4 - 2.6 

12.4 - 5.1 


4 

6°16.0 

6°17.0 

5°58.9 

0.4 - 0.2 

6.4 - 2.7 

12.4 - 5.3 


4 

6°31.0 

6°32.1 

6°13.2 

0.4 - 0.2 

6.4 - 2.8 

12.4 - 5.5 

5 

6°01.2 

6°02.2 

5°44.8 

0.5 - 0.2 

6.5 - 2.7 

12.5 - 5.1 


5 

6°16.2 

6°17.3 

5°59.1 

0.5 - 0.2 

6.5 - 2.8 

12.5 - 5.3 


5 

6°31.2 

6°32.3 

6° 13.4 

0.5 - 0.2 

6.5 - 2.9 

12.5 - 5.5 

6 

6°01.5 

6°02.5 

5°45.0 

0.6 - 0.2 

6.6 - 2.7 

12.6 - 5.1 


6 

6°16.5 

6°17.5 

5°59.3 

0.6 - 0.3 

6.6 - 2.8 

12.6 - 5.4 


6 

6°31.5 

6°32.6 

6°13.7 

0.6 - 0.3 

6.6 - 2.9 

12.6 - 5.6 

7 

6°01.8 

6°02.7 

5°45.3 

0.7 - 0.3 

6.7 - 2.7 

12.7 - 5.2 


7 

6°16.8 

6°17.8 

5°59.6 

0.7 - 0.3 

6.7 - 2.8 

12.7 - 5.4 


7 

6°31.8 

6°32.8 

6° 13.9 

0.7 - 0.3 

6.7 - 3.0 

12.7 - 5.6 

8 

6°02.0 

6°03.0 

5°45.5 

0.8 - 0.3 

6.8 - 2.8 

12.8 - 5.2 


8 

6° 17.0 

6°18.0 

5°59.8 

0.8 - 0.3 

6.8 - 2.9 

12.8 - 5.4 


8 

6°32.0 

6° 33.1 

6° 14.1 

0.8 - 0.4 

6.8 - 3.0 

12.8 - 5.7 

9 

6°02.2 

6°03.2 

5°45.7 

0.9 - 0.4 

6.9 - 2.8 

12.9 - 5.3 


9 

6° 17.2 

6°18.3 

6°00.1 

0.9 - 0.4 

6.9 - 2.9 

12.9 - 5.5 


9 

6°32.2 

6°33.3 

6° 14.4 

0.9 - 0.4 

6.9 - 3.0 

12.9 - 5.7 

10 

6°02.5 

6°03.5 

5°46.0 

1.0 - 0.4 

7.0 - 2.9 

13.0 - 5.3 


10 

6°17.5 

6°18.5 

6°00.3 

1.0 - 0.4 

7.0 - 3.0 

13.0 - 5.5 


10 

6°32.5 

6°33.6 

6° 14.6 

1.0 - 0.4 

7.0 - 3.1 

13.0 - 5.7 

11 

6°02.8 

6°03.7 

5°46.2 

1.1 - 0.4 

7.1 - 2.9 

13.1 - 5.3 


11 

6°17.8 

6°18.8 

6°00.5 

1.1 - 0.5 

7.1 - 3.0 

13.1 - 5.6 


11 

6°32.8 

6°33.8 

6° 14.9 

1.1 - 0.5 

7.1 - 3.1 

13.1 - 5.8 

12 

6°03.0 

6°04.0 

5°46.5 

1.2 - 0.5 

7.2 - 2.9 

13.2 - 5.4 


12 

6°18.0 

6°19.0 

6°00.8 

1.2 - 0.5 

7.2 - 3.1 

13.2 - 5.6 


12 

6°33.0 

6° 34.1 

6° 15.1 

1.2 - 0.5 

7.2 - 3.2 

13.2 - 5.8 

13 

6°03.2 

6°04.2 

5°46.7 

1.3 - 0.5 

7.3 - 3.0 

13.3 - 5.4 


13 

6° 18.2 

6°19.3 

6°01.0 

1.3 - 0.6 

7.3 - 3.1 

13.3 - 5.7 


13 

6°33.2 

6° 34.3 

6°15.3 

1.3 - 0.6 

7.3 - 3.2 

13.3 - 5.9 

14 

6°03.5 

6°04.5 

5°46.9 

1.4 - 0.6 

7.4 - 3.0 

13.4 - 5.5 


14 

6°18.5 

6°19.5 

6°01.3 

1.4 - 0.6 

7.4 - 3.1 

13.4 - 5.7 


14 

6°33.5 

6°34.6 

6° 15.6 

1.4 - 0.6 

7.4 - 3.3 

13.4 - 5.9 

IS 

6°03.8 

6°04.7 

5°47.2 

1.5 - 0.6 

7.5 - 3.1 

13.5 - 5.5 


15 

6° 18.8 

6°19.8 

6°01.5 

1.5 - 0.6 

7.5 - 3.2 

13.5 - 5.7 


15 

6°33.8 

6° 34.8 

6°15.8 

1.5 - 0.7 

7.5 - 3.3 

13.5 - 6.0 

16 

6°04.0 

6°05.0 

5°47.4 

1.6 - 0.7 

7.6 - 3.1 

13.6 - 5.6 


16 

6°19.0 

6°20.0 

6°01.7 

1.6 - 0.7 

7.6 - 3.2 

13.6 - 5.8 


16 

6°34.0 

6°35.1 

6°16.1 

1.6 - 0.7 

7.6 - 3.4 

13.6 - 6.0 

17 

6°04.3 

6°05.2 

5°47.7 

1.7 - 0.7 

7.7 - 3.1 

13.7 - 5.6 


17 

6°19.3 

6°20.3 

6°02.0 

1.7 - 0.7 

7.7 - 3.3 

13.7 - 5.8 


17 

6°34.3 

6°35.3 

6° 16.3 

1.7 - 0.8 

7.7 - 3.4 

13.7 - 6.1 

18 

6°04.5 

6°05.5 

5°47.9 

1.8 - 0.7 

7.8 - 3.2 

13.8 - 5.6 


18 

6°19.5 

6°20.5 

6°02.2 

1.8 - 0.8 

7.8 - 3.3 

13.8 - 5.9 


18 

6°34.5 

6°35.6 

6°16.5 

1.8 - 0.8 

7.8 - 3.4 

13.8 - 6.1 

19 

6°04.7 

6°05.7 

5°48.1 

1.9 - 0.8 

7.9 - 3.2 

13.9 - 5.7 


19 

6°19.7 

6°20.8 

6°02.5 

1.9 - 0.8 

7.9 - 3.4 

13.9 - 5.9 


19 

6°34.8 

6°35.8 

6° 16.8 

1.9 - 0.8 

7.9 - 3.5 

13.9 - 6.1 

20 

6°05.0 

6°06.0 

5°48.4 

2.0 - 0.8 

8.0 - 3.3 

14.0 - 5.7 


20 

6°20.0 

6°21.0 

6°02.7 

2.0 - 0.9 

8.0 - 3.4 

14.0 - 6.0 


20 

6°35.0 

6°36.1 

6° 17.0 

2.0 - 0.9 

8.0 - 3.5 

14.0 - 6.2 

21 

6°05.3 

6°06.2 

5°48.6 

2.1 - 0.9 

8.1 - 3.3 

14.1 - 5.8 


21 

6°20.3 

6°21.3 

6°02.9 

2.1 - 0.9 

8.1 - 3.4 

14.1 - 6.0 


21 

6°35.3 

6°36.3 

6° 17.2 

2.1 - 0.9 

8.1 - 3.6 

14.1 - 6.2 

22 

6°05.5 

6°06.5 

5°48.8 

2.2 - 0.9 

8.2 - 3.3 

14.2 - 5.8 


22 

6°20.5 

6°21.5 

6°03.2 

2.2 - 0.9 

8.2 - 3.5 

14.2 - 6.0 


22 

6°35.5 

6°36.6 

6° 17.5 

2.2 - 1.0 

8.2 - 3.6 

14.2 - 6.3 

23 

6°05.7 

6°06.7 

5°49.1 

2.3 - 0.9 

8.3 - 3.4 

14.3 - 5.8 


23 

6°20.7 

6°21.8 

6°03.4 

2.3 - 1.0 

8.3 - 3.5 

14.3 - 6.1 


23 

6°35.7 

6°36.8 

6°17.7 

2.3 - 1.0 

8.3 - 3.7 

14.3 - 6.3 

24 

6°06.0 

6°07.0 

5°49.3 

2.4 - 1.0 

8.4 - 3.4 

14.4 - 5.9 


24 

6°21.0 

6°22.0 

6°03.6 

2.4 - 1.0 

8.4 - 3.6 

14.4 - 6.1 


24 

6°36.0 

6°37.1 

6°18.0 

2.4 - 1.1 

8.4 - 3.7 

14.4 - 6.4 

25 

6°06.3 

6°07.3 

5°49.6 

2.5 - 1.0 

8.5 - 3.5 

14.5 - 5.9 


25 

6°21.3 

6°22.3 

6°03.9 

2.5 - 1.1 

8.5 - 3.6 

14.5 - 6.2 


25 

6°36.3 

6°37.3 

6° 18.2 

2.5 - 1.1 

8.5 - 3.8 

14.5 - 6.4 

26 

6°06.5 

6° 07.5 

5°49.8 

2.6 - 1.1 

8.6 - 3.5 

14.6 - 6.0 


26 

6°21.5 

6°22.5 

6°04.1 

2.6 - 1.1 

8.6 - 3.7 

14.6 - 6.2 


26 

6°36.5 

6°37.6 

6°18.4 

2.6 - 1.1 

8.6 - 3.8 

14.6 - 6.4 

27 

6°06.7 

6°07.8 

5°50.0 

2.7 - 1.1 

8.7 - 3.6 

14.7 - 6.0 


27 

6°21.7 

6°22.8 

6°04.4 

2.7 - 1.1 

8.7 - 3.7 

14.7 - 6.2 


27 

6°36.7 

6°37.8 

6° 18.7 

2.7 - 1.2 

8.7 - 3.8 

14.7 - 6.5 

28 

6°07.0 

6°08.0 

5°50.3 

2.8 - 1.1 

8.8 - 3.6 

14.8 - 6.0 


28 

6°22.0 

6°23.0 

6°04.6 

2.8 - 1.2 

8.8 - 3.7 

14.8 - 6.3 


28 

6°37.0 

6° 38.1 

6°18.9 

2.8 - 1.2 

8.8 - 3.9 

14.8 - 6.5 

29 

6°07.3 

6°08.3 

5°50.5 

2.9 - 1.2 

8.9 - 3.6 

14.9 - 6.1 


29 

6°22.3 

6°23.3 

6°04.8 

2.9 - 1.2 

8.9 - 3.8 

14.9 - 6.3 


29 

6°37.3 

6°38.3 

6° 19.2 

2.9 - 1.3 

8.9 - 3.9 

14.9 - 6.6 

30 

6°07.5 

6°08.5 

5°50.8 

3.0 - 1.2 

9.0 - 3.7 

15.0 - 6.1 


30 

6°22.5 

6°23.5 

6°05.1 

3.0 - 1.3 

9.0 - 3.8 

15.0 - 6.4 


30 

6°37.5 

6°38.6 

6° 19.4 

3.0 - 1.3 

9.0 - 4.0 

15.0 - 6.6 

31 

6°07.7 

6°08.8 

5°51.0 

3.1 - 1.3 

9.1 - 3.7 

15.1 - 6.2 


31 

6°22.7 

6°23.8 

6°05.3 

3.1 - 1.3 

9.1 - 3.9 

15.1 - 6.4 


31 

6°37.7 

6°38.8 

6° 19.6 

3.1 - 1.4 

9.1 - 4.0 

15.1 - 6.7 

32 

6°08.0 

6°09.0 

5°51.2 

3.2 - 1.3 

9.2 - 3.8 

15.2 - 6.2 


32 

6°23.0 

6°24.0 

6°05.6 

3.2 - 1.4 

9.2 - 3.9 

15.2 - 6.5 


32 

6°38.0 

6°39.1 

6° 19.9 

3.2 - 1.4 

9.2 - 4.1 

15.2 - 6.7 

33 

6°08.3 

6°09.3 

5°51.5 

3.3 - 1.3 

9.3 - 3.8 

15.3 - 6.2 


33 

6°23.3 

6°24.3 

6°05.8 

3.3 - 1.4 

9.3 - 4.0 

15.3 - 6.5 


33 

6°38.3 

6°39.3 

6°20.1 

3.3 - 1.5 

9.3 - 4.1 

15.3 - 6.8 

34 

6°08.5 

6°09.5 

5°51.7 

3.4 - 1.4 

9.4 - 3.8 

15.4 - 6.3 


34 

6°23.5 

6°24.5 

6°06.0 

3.4 - 1.4 

9.4 - 4.0 

15.4 - 6.5 


34 

6°38.5 

6°39.6 

6°20.3 

3.4 - 1.5 

9.4 - 4.2 

15.4 - 6.8 

35 

6°08.7 

6°09.8 

5°52.0 

3.5 - 1.4 

9.5 - 3.9 

15.5 - 6.3 


35 

6°23.7 

6°24.8 

6°06.3 

3.5 - 1.5 

9.5 - 4.0 

15.5 - 6.6 


35 

6°38.7 

6°39.8 

6°20.6 

3.5 - 1.5 

9.5 - 4.2 

15.5 - 6.8 

36 

6°09.0 

6°10.0 

5°52.2 

3.6 - 1.5 

9.6 - 3.9 

15.6 - 6.4 


36 

6°24.0 

6°25.0 

6°06.5 

3.6 - 1.5 

9.6 - 4.1 

15.6 - 6.6 


36 

6°39.0 

6°40.1 

6°20.8 

3.6 - 1.6 

9.6 - 4.2 

15.6 - 6.9 

37 

6°09.3 

6°10.3 

5°52.4 

3.7 - 1.5 

9.7 - 4.0 

15.7 - 6.4 


37 

6°24.3 

6°25.3 

6°06.7 

3.7 - 1.6 

9.7 - 4.1 

15.7 - 6.7 


37 

6°39.3 

6°40.3 

6°21.1 

3.7 - 1.6 

9.7 - 4.3 

15.7 - 6.9 

38 

6°09.5 

6°10.5 

5°52.7 

3.8 - 1.6 

9.8 - 4.0 

15.8 - 6.5 


38 

6° 24.5 

6°25.6 

6°07.0 

3.8 - 1.6 

9.8 - 4.2 

15.8 - 6.7 


38 

6°39.5 

6°40.6 

6°21.3 

3.8 i 1.7 

9.8 - 4.3 

15.8 - 7.0 

39 

6°09.7 

6°10.8 

5°52.9 

3.9 - 1.6 

9.9 - 4.0 

15.9 - 6.5 


39 

6° 24.7 

6°25.8 

6°07.2 

3.9 - 1.7 

9.9 - 4.2 

15.9 - 6.8 


39 

6°39.7 

6°40.8 

6°21.5 

3.9 - 1.7 

9.9 - 4.4 

15.9 - 7.0 

40 

6°10.0 

6°11.0 

5°53.1 

4.0 - 1.6 

10.0 - 4.1 

16.0 - 6.5 


40 

6°25.0 

6°26.1 

6°07.5 

4.0 - 1.7 

10.0 - 4.3 

16.0 - 6.8 


40 

6°40.0 

6°41.1 

6°21.8 

4.0 * 1.8 

10.0 - 4.4 

16.0 - 7.1 

41 

6°10.3 

6°11.3 

5°53.4 

4.1 - 1.7 

10.1 - 4.1 

16.1 - 6.6 


41 

6°25.3 

6°26.3 

6°07.7 

4.1 - 1.7 

10.1 - 4.3 

16.1 - 6.8 


41 

6°40.2 

6°41.3 

6°22.0 

4.1 - 1.8 

10.1 - 4.5 

16.1 - 7.1 

42 

6°10.5 

6°11.5 

5°53.6 

4.2 - 1.7 

10.2 - 4.2 

16.2 - 6.6 


42 

6°25.5 

6°26.6 

6°07.9 

4.2 - 1.8 

10.2 - 4.3 

16.2 - 6.9 


42 

6°40.5 

6°41.6 

6°22.3 

4.2 - 1.9 

10.2 - 4.5 

16.2 - 7.2 

43 

6°10.7 

6°11.8 

5°53.9 

4.3 - 1.8 

10.3 - 4.2 

16.3 - 6.7 


43 

6°25.7 

6°26.8 

6°08.2 

4.3 - 1.8 

10.3 - 4.4 

16.3 - 6.9 


43 

6°40.7 

6°41.8 

6°22.5 

4.3 < 1.9 

10.3 - 4.5 

16.3 - 7.2 

44 

6°11.0 

6°12.0 

5°54.1 

4.4 - 1.8 

10.4 - 4.2 

16.4 - 6.7 


44 

6°26.0 

6°27.1 

6°08.4 

4.4 - 1.9 

10.4 - 4.4 

16.4 - 7.0 


44 

6°41.0 

6°42.1 

6°22.7 

4.4 - 1.9 

10.4 - 4.6 

16.4 - 7.2 

45 

6°11.2 

6°12.3 

5°54.3 

4.5 - 1.8 

10.5 - 4.3 

16.5 - 6.7 


45 

6°26.2 

6°27.3 

6°08.7 

4.5 - 1.9 

10.5 - 4.5 

16.5 - 7.0 


45 

6°41.2 

6°42.3 

6°23.0 

4.5 - 2.0 

10.5 - 4.6 

16.5 - 7.3 

46 

6°11.5 

6°12.5 

5°54.6 

4.6 - 1.9 

10.6 - 4.3 

16.6 - 6.8 


46 

6°26.5 

6°27.6 

6°08.9 

4.6 - 2.0 

10.6 - 4.5 

16.6 - 7.1 


46 

6° 41.5 

6°42.6 

6°23.2 

4.6 - 2.0 

10.6 - 4.7 

16.6 - 7.3 

47 

6°11.8 

6°12.8 

5°54.8 

4.7 - 1.9 

10.7 - 4.4 

16.7 - 6.8 


47 

6°26.8 

6°27.8 

6°09.1 

4.7 - 2.0 

10.7 - 4.5 

16.7 - 7.1 


47 

6°41.8 

6°42.8 

6°23.4 

4.7 - 2.1 

10.7 - 4.7 

16.7 - 7.4 

48 

6°12.0 

6°13.0 

5°55.1 

4.8 - 2.0 

10.8 - 4.4 

16.8 - 6.9 


48 

6°27.0 

6°28.1 

6°09.4 

4.8 - 2.0 

10.8 - 4.6 

16.8 - 7.1 


48 

6°42.0 

6°43.1 

6°23.7 

4.8 - 2.1 

10.8 - 4.8 

16.8 - 7.4 

49 

6°12.2 

6°13.3 

5°55.3 

4.9 - 2.0 

10.9 - 4.5 

16.9 - 6.9 


49 

6°27.2 

6°28.3 

6°09.6 

4.9 - 2.1 

10.9 - 4.6 

16.9 - 7.2 


49 

6°42.2 

6°43.3 

6°23.9 

4.9 - 2.2 

10.9 - 4.8 

16.9 - 7.5 

50 

6°12.5 

6°13.5 

5°55.5 

5.0 - 2.0 

11.0 - 4.5 

17.0 - 6.9 


50 

6°27.5 

6°28.6 

6°09.8 

5.0 - 2.1 

11.0 - 4.7 

17.0 - 7.2 


50 

6°42.5 

6°43.6 

6°24.2 

5.0 - 2.2 

11.0 - 4.9 

17.0 - 7.5 

51 

6°12.8 

6°13.8 

5°55.8 

5.1 - 2.1 

11.1 - 4.5 

17.1 - 7.0 


51 

6°27.8 

6°28.8 

6° 10.1 

5.1 - 2.2 

11.1 - 4.7 

17.1 - 7.3 


51 

6°42.8 

6°43.9 

6°24.4 

5.1 - 2.3 

11.1 - 4.9 

17.1 - 7.6 

52 

6°13.0 

6° 14.0 

5°56.0 

5.2 - 2.1 

11.2 - 4.6 

17.2 - 7.0 


52 

6°28.0 

6°29.1 

6° 10.3 

5.2 - 2.2 

11.2 - 4.8 

17.2 - 7.3 


52 

6°43.0 

6°44.1 

6°24.6 

5.2 - 2.3 

11.2 - 4.9 

17.2 - 7.6 

53 

6°13.2 

6°14.3 

5°56.2 

5.3 - 2.2 

11.3 - 4.6 

17.3 - 7.1 


53 

6°28.2 

6°29.3 

6° 10.6 

5.3 - 2.3 

11.3 - 4.8 

17.3 - 7.4 


53 

6°43.2 

6°44.4 

6°24.9 

5.3 - 2.3 

11.3 - 5.0 

17.3 - 7.6 

54 

6°13.5 

6°14.5 

5°56.5 

5.4 - 2.2 

11.4 - 4.7 

17.4 - 7.1 


54 

6°28.5 

6°29.6 

6° 10.8 

5.4 - 2.3 

11.4 - 4.8 

17.4 - 7.4 


54 

6°43.5 

6°44.6 

6°25.1 

5.4 - 2.4 

11.4 - 5.0 

17.4 - 7.7 

55 

6°13.8 

6°14.8 

5°56.7 

5.5 - 2.2 

11.5 - 4.7 

17.5 - 7.1 


55 

6°28.8 

6°29.8 

6° 11.0 

5.5 - 2.3 

11.5 - 4.9 

17.5 - 7.4 


55 

6°43.8 

6°44.9 

6°25.4 

5.5 - 2.4 

11.5 - 5.1 

17.5 - 7.7 

56 

6° 14.0 

6°15.0 

5°57.0 

5.6 - 2.3 

11.6 - 4.7 

17.6 - 7.2 


56 

6°29.0 

6°30.1 

6° 11.3 

5.6 - 2.4 

11.6 - 4.9 

17.6 - 7.5 


56 

6°44.0 

6°45.1 

6°25.6 

5.6 - 2.5 

11.6 - 5.1 

17.6 - 7.8 

57 

6° 14.2 

6°15.3 

5°57.2 

5.7 - 2.3 

11.7 - 4.8 

17.7 - 7.2 


57 

6°29.2 

6°30.3 

6° 11.5 

5.7 - 2.4 

11.7 - 5.0 

17.7 - 7.5 


57 

6°44.2 

6°45.4 

6°25.8 

5.7 - 2.5 

11.7 - 5.2 

17.7 - 7.8 

58 

6° 14.5 

6°15.5 

5°57.4 

5.8 - 2.4 

11.8 - 4.8 

17.8 - 7.3 


58 

6°29.5 

6°30.6 

6° 11.8 

5.8 - 2.5 

11.8 - 5.0 

17.8 - 7.6 


58 

6°44.5 

6°45.6 

6°26.1 

5.8 - 2.6 

11.8 - 5.2 

17.8 - 7.9 

59 

6° 14.8 

6°15.8 

5°57.7 

5.9 - 2.4 

11.9 - 4.9 

17.9 - 7.3 


59 

6°29.8 

6°30.8 

6° 12.0 

5.9 - 2.5 

11.9 - 5.1 

17.9 - 7.6 


59 

6°44.8 

6°45.9 

6°26.3 

5.9 - 2.6 

11.9 - 5.3 

17.9 - 7.9 



m 
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m 

28 

Sun 

Plan. 

Aries 

Moon 

0 

6 U 45.0 

6°46.1 

6°26.5 

0.0 - 0.0 

6.0 - 2.8 

12.0 - 5.5 


0 

7 U 00.0 

7 U 01.1 

6°40.9 

1 

6°45.2 

6°46.4 

6°26.8 

0.1 - 0.0 

6.1 - 2.8 

12.1 - 5.5 


1 

7° 00.2 

7°01.4 

6° 41.1 

2 

6°45.5 

6°46.6 

6°27.0 

0.2 - 0.1 

6.2 - 2.8 

12.2 - 5.6 


2 

7° 00.5 

7°01.6 

6°41.3 

3 

6°45.8 

6°46.9 

6°27.3 

0.3 - 0.1 

6.3 - 2.9 

12.3 - 5.6 


3 

7° 00.8 

7°01.9 

6°41.6 

4 

6°46.0 

6°47.1 

6°27.5 

0.4 - 0.2 

6.4 - 2.9 

12.4 - 5.7 


4 

7°01.0 

7°02.2 

6°41.8 

5 

6°46.2 

6°47.4 

6°27.7 

0.5 - 0.2 

6.5 - 3.0 

12.5 - 5.7 


5 

7°01.2 

7°02.4 

6°42.1 

6 

6°46.5 

6°47.6 

6°28.0 

0.6 - 0.3 

6.6 - 3.0 

12.6 - 5.8 


6 

7°01.5 

7°02.7 

6°42.3 

7 

6°46.8 

6°47.9 

6°28.2 

0.7 - 0.3 

6.7 - 3.1 

12.7 - 5.8 


7 

7°01.8 

7°02.9 

6°42.5 

8 

6°47.0 

6°48.1 

6°28.5 

0.8 - 0.4 

6.8 - 3.1 

12.8 - 5.9 


8 

7° 02.0 

7°03.2 

6° 42.8 

9 

6°47.2 

6°48.4 

6°28.7 

0.9 - 0.4 

6.9 - 3.2 

12.9 - 5.9 


9 

7° 02.2 

7°03.4 

6°43.0 

10 

6°47.5 

6°48.6 

6°28.9 

1.0 - 0.5 

7.0 - 3.2 

13.0 - 6.0 


10 

7° 02.5 

7°03.7 

6°43.3 

11 

6°47.8 

6°48.9 

6°29.2 

1.1 - 0.5 

7.1 - 3.3 

13.1 - 6.0 


11 

7° 02.8 

7°03.9 

6° 43.5 

12 

6°48.0 

6°49.1 

6°29.4 

1.2 - 0.6 

7.2 - 3.3 

13.2 - 6.1 


12 

7°03.0 

7°04.2 

6°43.7 

13 

6°48.2 

6°49.4 

6°29.7 

1.3 - 0.6 

7.3 - 3.3 

13.3 - 6.1 


13 

7° 03.2 

7°04.4 

6° 44.0 

14 

6°48.5 

6°49.6 

6°29.9 

1.4 - 0.6 

7.4 - 3.4 

13.4 - 6.1 


14 

7° 03.5 

7°04.7 

6°44.2 

IS 

6°48.8 

6°49.9 

6°30.1 

1.5 - 0.7 

7.5 - 3.4 

13.5 - 6.2 


15 

7°03.8 

7°04.9 

6° 44.4 

16 

6°49.0 

6°50.1 

6°30.4 

1.6 - 0.7 

7.6 - 3.5 

13.6 - 6.2 


16 

7° 04.0 

7°05.2 

6° 44.7 

17 

6°49.3 

6°50.4 

6°30.6 

1.7 - 0.8 

7.7 - 3.5 

13.7 - 6.3 


17 

7° 04.3 

7°05.4 

6°44.9 

18 

6°49.5 

6°50.6 

6°30.8 

1.8 - 0.8 

7.8 - 3.6 

13.8 - 6.3 


18 

7° 04.5 

7°05.7 

6° 45.2 

19 

6°49.8 

6°50.9 

6°31.1 

1.9 - 0.9 

7.9 - 3.6 

13.9 - 6.4 


19 

7° 04.7 

7°05.9 

6°45.4 

20 

6°50.0 

6°51.1 

6°31.3 

2.0 - 0.9 

8.0 - 3.7 

14.0 - 6.4 


20 

7° 05.0 

7°06.2 

6°45.6 

21 

6°50.3 

6°51.4 

6°31.6 

2.1 - 1.0 

8.1 - 3.7 

14.1 - 6.5 


21 

7° 05.3 

7°06.4 

6° 45.9 

22 

6°50.5 

6°51.6 

6°31.8 

2.2 - 1.0 

8.2 - 3.8 

14.2 - 6.5 


22 

7° 05.5 

7°06.7 

6°46.1 

23 

6°50.7 

6°51.9 

6°32.0 

2.3 - 1.1 

8.3 - 3.8 

14.3 - 6.6 


23 

7°05.7 

7°06.9 

6° 46.4 

24 

6°51.0 

6°52.1 

6°32.3 

2.4 - 1.1 

8.4 - 3.9 

14.4 - 6.6 


24 

7° 06.0 

7°07.2 

6° 46.6 

25 

6°51.3 

6°52.4 

6°32.5 

2.5 - 1.1 

8.5 - 3.9 

14.5 - 6.6 


25 

7°06.3 

7°07.4 

6°46.8 

26 

6°51.5 

6°52.6 

6°32.8 

2.6 - 1.2 

8.6 - 3.9 

14.6 - 6.7 


26 

7° 06.5 

7°07.7 

6°47.1 

27 

6°51.7 

6°52.9 

6°33.0 

2.7 - 1.2 

8.7 - 4.0 

14.7 - 6.7 


27 

7° 06.7 

7°07.9 

6°47.3 

28 

6°52.0 

6°53.1 

6°33.2 

2.8 - 1.3 

8.8 - 4.0 

14.8 - 6.8 


28 

7°07.0 

7°08.2 

6° 47.5 

29 

6°52.3 

6°53.4 

6°33.5 

2.9 - 1.3 

8.9 - 4.1 

14.9 - 6.8 


29 

7°07.3 

7°08.4 

6°47.8 

30 

6°52.5 

6°53.6 

6°33.7 

3.0 - 1.4 

9.0 - 4.1 

15.0 - 6.9 


30 

7°07.5 

7°08.7 

6°48.0 

31 

6°52.7 

6°53.9 

6°33.9 

3.1 - 1.4 

9.1 - 4.2 

15.1 - 6.9 


31 

7°07.7 

7°08.9 

6° 48.3 

32 

6°53.0 

6°54.1 

6°34.2 

3.2 - 1.5 

9.2 - 4.2 

15.2 - 7.0 


32 

7° 08.0 

7°09.2 

6°48.5 

33 

6°53.3 

6°54.4 

6°34.4 

3.3 - 1.5 

9.3 - 4.3 

15.3 - 7.0 


33 

7° 08.3 

7°09.4 

6° 48.7 

34 

6°53.5 

6°54.6 

6°34.7 

3.4 - 1.6 

9.4 - 4.3 

15.4 - 7.1 


34 

7° 08.5 

7°09.7 

6° 49.0 

35 

6°53.7 

6°54.9 

6°34.9 

3.5 - 1.6 

9.5 - 4.4 

15.5 - 7.1 


35 

7° 08.7 

7°09.9 

6°49.2 

36 

6°54.0 

6°55.1 

6°35.1 

3.6 - 1.7 

9.6 - 4.4 

15.6 - 7.2 


36 

7° 09.0 

7°10.2 

6°49.5 

37 

6°54.3 

6°55.4 

6°35.4 

3.7 - 1.7 

9.7 - 4.4 

15.7 - 7.2 


37 

7° 09.3 

7° 10.4 

6°49.7 

38 

6°54.5 

6°55.6 

6°35.6 

3.8 - 1.7 

9.8 - 4.5 

15.8 - 7.2 


38 

7° 09.5 

7°10.7 

6° 49.9 

39 

6°54.7 

6°55.9 

6°35.9 

3.9 - 1.8 

9.9 - 4.5 

15.9 - 7.3 


39 

7° 09.7 

7°10.9 

6°50.2 

40 

6°55.0 

6°56.1 

6°36.1 

4.0 - 1.8 

10.0 - 4.6 

16.0 - 7.3 


40 

7°10.0 

7°11.2 

6°50.4 

41 

6°55.2 

6°56.4 

6°36.3 

4.1 - 1.9 

10.1 - 4.6 

16.1 - 7.4 


41 

7° 10.3 

7°11.4 

6°50.6 

42 

6°55.5 

6°56.6 

6°36.6 

4.2 - 1.9 

10.2 - 4.7 

16.2 - 7.4 


42 

7° 10.5 

7°11.7 

6°50.9 

43 

6°55.7 

6°56.9 

6°36.8 

4.3 - 2.0 

10.3 - 4.7 

16.3 - 7.5 


43 

7° 10.7 

7°11.9 

6°51.1 

44 

6°56.0 

6°57.1 

6°37.0 

4.4 - 2.0 

10.4 - 4.8 

16.4 - 7.5 


44 

7°11.0 

7° 12.2 

6°51.4 

45 

6°56.2 

6°57.4 

6°37.3 

4.5 - 2.1 

10.5 - 4.8 

16.5 - 7.6 


45 

7°11.2 

7° 12.4 

6°51.6 

46 

6°56.5 

6°57.6 

6°37.5 

4.6 - 2.1 

10.6 - 4.9 

16.6 - 7.6 


46 

7°11.5 

7° 12.7 

6°51.8 

47 

6°56.8 

6°57.9 

6°37.8 

4.7 - 2.2 

10.7 - 4.9 

16.7 - 7.7 


47 

7°11.8 

7° 12.9 

6°52.1 

48 

6°57.0 

6°58.1 

6°38.0 

4.8 - 2.2 

10.8 - 5.0 

16.8 - 7.7 


48 

7° 12.0 

7° 13.2 

6°52.3 

49 

6°57.2 

6°58.4 

6°38.2 

4.9 - 2.2 

10.9 - 5.0 

16.9 - 7.7 


49 

7° 12.2 

7° 13.4 

6°52.6 

50 

6°57.5 

6°58.6 

6°38.5 

5.0 - 2.3 

11.0 - 5.0 

17.0 - 7.8 


50 

7° 12.5 

7° 13.7 

6°52.8 

51 

6°57.8 

6°58.9 

6°38.7 

5.1 - 2.3 

11.1 - 5.1 

17.1 - 7.8 


51 

7° 12.8 

7° 13.9 

6°53.0 

52 

6°58.0 

6°59.1 

6°39.0 

5.2 - 2.4 

11.2 - 5.1 

17.2 - 7.9 


52 

7° 13.0 

7° 14.2 

6°53.3 

53 

6°58.2 

6°59.4 

6°39.2 

5.3 - 2.4 

11.3 - 5.2 

17.3 - 7.9 


53 

7° 13.2 

7° 14.4 

6°53.5 

54 

6°58.5 

6°59.6 

6°39.4 

5.4 - 2.5 

11.4 - 5.2 

17.4 - 8.0 


54 

7° 13.5 

7° 14.7 

6°53.8 

55 

6°58.8 

6°59.9 

6°39.7 

5.5 - 2.5 

11.5 - 5.3 

17.5 - 8.0 


55 

7° 13.8 

7° 14.9 

6°54.0 

56 

6°59.0 

7°00.1 

6°39.9 

5.6 - 2.6 

11.6 - 5.3 

17.6 - 8.1 


56 

7° 14.0 

7° 15.2 

6°54.2 

57 

6°59.2 

7°00.4 

6°40.2 

5.7 - 2.6 

11.7 - 5.4 

17.7 - 8.1 


57 

7° 14.2 

7° 15.4 

6°54.5 

58 

6°59.5 

7°00.6 

6°40.4 

5.8 - 2.7 

11.8 - 5.4 

17.8 - 8.2 


58 

7° 14.5 

7° 15.7 

6°54.7 

59 

6°59.8 

7°00.9 

6°40.6 

5.9 - 2.7 

11.9 - 5.5 

17.9 - 8.2 


59 

7° 14.8 

7° 15.9 

6°54.9 


v and d corr 
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0.0 - 0.0 

6.0 - 2.8 

12.0 - 5.7 


0 

7 U 15.0 

7 U 16.2 

6°55.2 

0.0 - 0.0 

6.0 - 2.9 

12.0 - 5.9 

0.1 - 0.0 

6.1 - 2.9 

12.1 - 5.7 


1 

7° 15.2 

7° 16.4 

6°55.4 

0.1 - 0.0 

6.1 - 3.0 

12.1 - 5.9 

0.2 - 0.1 

6.2 - 2.9 

12.2 - 5.8 


2 

7° 15.5 

7° 16.7 

6°55.7 

0.2 - 0.1 

6.2 - 3.0 

12.2 - 6.0 

0.3 - 0.1 

6.3 - 3.0 

12.3 - 5.8 


3 

7° 15.8 

7°16.9 

6°55.9 

0.3 - 0.1 

6.3 - 3.1 

12.3 - 6.0 

0.4 - 0.2 

6.4 - 3.0 

12.4 - 5.9 


4 

7° 16.0 

7° 17.2 

6°56.1 

0.4 - 0.2 

6.4 - 3.1 

12.4 - 6.1 

0.5 - 0.2 

6.5 - 3.1 

12.5 - 5.9 


5 

7° 16.2 

7° 17.4 

6°56.4 

0.5 - 0.2 

6.5 - 3.2 

12.5 - 6.1 

0.6 - 0.3 

6.6 - 3.1 

12.6 - 6.0 


6 

7° 16.5 

7° 17.7 

6°56.6 

0.6 - 0.3 

6.6 - 3.2 

12.6 - 6.2 

0.7 - 0.3 

6.7 - 3.2 

12.7 - 6.0 


7 

7° 16.8 

7° 17.9 

6°56.9 

0.7 - 0.3 

6.7 - 3.3 

12.7 - 6.2 

0.8 - 0.4 

6.8 - 3.2 

12.8 - 6.1 


8 

7° 17.0 

7° 18.2 

6°57.1 

0.8 - 0.4 

6.8 - 3.3 

12.8 - 6.3 

0.9 - 0.4 

6.9 - 3.3 

12.9 - 6.1 


9 

7° 17.2 

7° 18.4 

6°57.3 

0.9 - 0.4 

6.9 - 3.4 

12.9 - 6.3 

1.0 - 0.5 

7.0 - 3.3 

13.0 - 6.2 


10 

7° 17.5 

7° 18.7 

6°57.6 

1.0 - 0.5 

7.0 - 3.4 

13.0 - 6.4 

1.1 - 0.5 

7.1 - 3.4 

13.1 - 6.2 


11 

7° 17.8 

7°18.9 

6°57.8 

1.1 - 0.5 

7.1 - 3.5 

13.1 - 6.4 

1.2 - 0.6 

7.2 - 3.4 

13.2 - 6.3 


12 

7° 18.0 

7° 19.2 

6°58.0 

1.2 - 0.6 

7.2 - 3.5 

13.2 - 6.5 

1.3 - 0.6 

7.3 - 3.5 

13.3 - 6.3 


13 

7° 18.2 

7° 19.4 

6°58.3 

1.3 - 0.6 

7.3 - 3.6 

13.3 - 6.5 

1.4 - 0.7 

7.4 - 3.5 

13.4 - 6.4 


14 

7° 18.5 

7° 19.7 

6°58.5 

1.4 - 0.7 

7.4 - 3.6 

13.4 - 6.6 

1.5 - 0.7 

7.5 - 3.6 

13.5 - 6.4 


15 

7° 18.8 

7° 19.9 

6°58.8 

1.5 - 0.7 

7.5 - 3.7 

13.5 - 6.6 

1.6 - 0.8 

7.6 - 3.6 

13.6 - 6.5 


16 

7° 19.0 

7° 20.2 

6°59.0 

1.6 - 0.8 

7.6 - 3.7 

13.6 - 6.7 

1.7 - 0.8 

7.7 - 3.7 

13.7 - 6.5 


17 

7° 19.3 

7° 20.5 

6°59.2 

1.7 - 0.8 

7.7 - 3.8 

13.7 - 6.7 

1.8 - 0.9 

7.8 - 3.7 

13.8 - 6.6 


18 

7° 19.5 

7° 20.7 

6°59.5 

1.8 - 0.9 

7.8 - 3.8 

13.8 - 6.8 

1.9 - 0.9 

7.9 - 3.8 

13.9 - 6.6 


19 

7° 19.7 

7°21.0 

6°59.7 

1.9 - 0.9 

7.9 - 3.9 

13.9 - 6.8 

2.0 - 1.0 

8.0 - 3.8 

14.0 - 6.7 


20 

7° 20.0 

7°21.2 

6°60.0 

2.0 - 1.0 

8.0 - 3.9 

14.0 - 6.9 

2.1 - 1.0 

8.1 - 3.8 

14.1 - 6.7 


21 

7° 20.3 

7°21.5 

7° 00.2 

2.1 - 1.0 

8.1 - 4.0 

14.1 - 6.9 

2.2 - 1.0 

8.2 - 3.9 

14.2 - 6.7 


22 

7° 20.5 

7°21.7 

7° 00.4 

2.2 - 1.1 

8.2 - 4.0 

14.2 - 7.0 

2.3 - 1.1 

8.3 - 3.9 

14.3 - 6.8 


23 

7° 20.7 

7° 22.0 

7° 00.7 

2.3 - 1.1 

8.3 - 4.1 

14.3 - 7.0 

2.4 - 1.1 

8.4 - 4.0 

14.4 - 6.8 


24 

7°21.0 

7° 22.2 

7° 00.9 

2.4 - 1.2 

8.4 - 4.1 

14.4 - 7.1 

2.5 - 1.2 

8.5 - 4.0 

14.5 - 6.9 


25 

7°21.3 

7° 22.5 

7°01.1 

2.5 - 1.2 

8.5 - 4.2 

14.5 - 7.1 

2.6 - 1.2 

8.6 - 4.1 

14.6 - 6.9 


26 

7°21.5 

7° 22.7 

7°01.4 

2.6 - 1.3 

8.6 - 4.2 

14.6 - 7.2 

2.7 - 1.3 

8.7 - 4.1 

14.7 - 7.0 


27 

7°21.7 

7° 23.0 

7°01.6 

2.7 i 1.3 

8.7 - 4.3 

14.7 - 7.2 

2.8 - 1.3 

8.8 - 4.2 

14.8 - 7.0 


28 

7° 22.0 

7° 23.2 

7°01.9 

2.8 i 1.4 

8.8 - 4.3 

14.8 - 7.3 

2.9 - 1.4 

8.9 - 4.2 

14.9 - 7.1 


29 

7° 22.3 

7° 23.5 

7° 02.1 

2.9 - 1.4 

8.9 - 4.4 

14.9 - 7.3 

3.0 - 1.4 

9.0 - 4.3 

15.0 - 7.1 


30 

7° 22.5 

7° 23.7 

7° 02.3 

3.0 - 1.5 

9.0 - 4.4 

15.0 - 7.4 

3.1 - 1.5 

9.1 - 4.3 

15.1 - 7.2 


31 

7° 22.7 

7°24.0 

7°02.6 

3.1 - 1.5 

9.1 - 4.5 

15.1 - 7.4 

3.2 - 1.5 

9.2 - 4.4 

15.2 - 7.2 


32 

7° 23.0 

7° 24.2 

7°02.8 

3.2 - 1.6 

9.2 - 4.5 

15.2 - 7.5 

3.3 - 1.6 

9.3 - 4.4 

15.3 - 7.3 


33 

7° 23.3 

7° 24.5 

7° 03.1 

3.3 - 1.6 

9.3 - 4.6 

15.3 - 7.5 

3.4 - 1.6 

9.4 - 4.5 

15.4 - 7.3 


34 

7° 23.5 

7° 24.7 

7° 03.3 

3.4 - 1.7 

9.4 - 4.6 

15.4 - 7.6 

3.5 - 1.7 

9.5 - 4.5 

15.5 - 7.4 


35 

7° 23.7 

7° 25.0 

7° 03.5 

3.5 - 1.7 

9.5 - 4.7 

15.5 - 7.6 

3.6 - 1.7 

9.6 - 4.6 

15.6 - 7.4 


36 

7° 24.0 

7° 25.2 

7° 03.8 

3.6 « 1.8 

9.6 - 4.7 

15.6 - 7.7 

3.7 - 1.8 

9.7 - 4.6 

15.7 - 7.5 


37 

7° 24.3 

7° 25.5 

7° 04.0 

3.7 - 1.8 

9.7 - 4.8 

15.7 - 7.7 

3.8 - 1.8 

9.8 - 4.7 

15.8 - 7.5 


38 

7° 24.5 

7° 25.7 

7°04.3 

3.8 - 1.9 

9.8 - 4.8 

15.8 - 7.8 

3.9 - 1.9 

9.9 - 4.7 

15.9 - 7.6 


39 

7° 24.7 

7° 26.0 

7° 04.5 

3.9 « 1.9 

9.9 - 4.9 

15.9 - 7.8 

4.0 - 1.9 

10.0 - 4.8 

16.0 - 7.6 


40 

7° 25.0 

7° 26.2 

7°04.7 

4.0 - 2.0 

10.0 - 4.9 

16.0 - 7.9 

4.1 - 1.9 

10.1 - 4.8 

16.1 - 7.6 


41 

7° 25.3 

7° 26.5 

7° 05.0 

4.1 - 2.0 

10.1 - 5.0 

16.1 - 7.9 

4.2 - 2.0 

10.2 - 4.8 

16.2 - 7.7 


42 

7° 25.5 

7° 26.7 

7°05.2 

4.2 - 2.1 

10.2 - 5.0 

16.2 - 8.0 

4.3 - 2.0 

10.3 - 4.9 

16.3 - 7.7 


43 

7° 25.7 

7°27.0 

7° 05.4 

4.3 - 2.1 

10.3 - 5.1 

16.3 - 8.0 

4.4 - 2.1 

10.4 - 4.9 

16.4 - 7.8 


44 

7° 26.0 

7°27.2 

7°05.7 

4.4 - 2.2 

10.4 - 5.1 

16.4 - 8.1 

4.5 - 2.1 

10.5 - 5.0 

16.5 - 7.8 


45 

7° 26.2 

7°27.5 

7°05.9 

4.5 - 2.2 

10.5 - 5.2 

16.5 - 8.1 

4.6 - 2.2 

10.6 - 5.0 

16.6 - 7.9 


46 

7° 26.5 

7°27.7 

7° 06.2 

4.6 - 2.3 

10.6 - 5.2 

16.6 - 8.2 

4.7 - 2.2 

10.7 - 5.1 

16.7 - 7.9 


47 

7° 26.8 

7°28.0 

7° 06.4 

4.7 - 2.3 

10.7 - 5.3 

16.7 - 8.2 

4.8 - 2.3 

10.8 - 5.1 

16.8 - 8.0 


48 

7°27.0 

7°28.2 

7° 06.6 

4.8 - 2.4 

10.8 - 5.3 

16.8 - 8.3 

4.9 - 2.3 

10.9 - 5.2 

16.9 - 8.0 


49 

7°27.2 

7°28.5 

7° 06.9 

4.9 - 2.4 

10.9 - 5.4 

16.9 - 8.3 

5.0 - 2.4 

11.0 - 5.2 

17.0 - 8.1 


50 

7°27.5 

7°28.7 

7°07.1 

5.0 - 2.5 

11.0 - 5.4 

17.0 - 8.4 

5.1 - 2.4 

11.1 - 5.3 

17.1 - 8.1 


51 

7°27.8 

7° 29.0 

7°07.4 

5.1 - 2.5 

11.1 - 5.5 

17.1 - 8.4 

5.2 - 2.5 

11.2 - 5.3 

17.2 - 8.2 


52 

7° 28.0 

7° 29.2 

7°07.6 

5.2 - 2.6 

11.2 - 5.5 

17.2 - 8.5 

5.3 - 2.5 

11.3 - 5.4 

17.3 - 8.2 


53 

7° 28.2 

7° 29.5 

7°07.8 

5.3 - 2.6 

11.3 - 5.6 

17.3 - 8.5 

5.4 - 2.6 

11.4 - 5.4 

17.4 - 8.3 


54 

7° 28.5 

7° 29.7 

7° 08.1 

5.4 - 2.7 

11.4 - 5.6 

17.4 - 8.6 

5.5 - 2.6 

11.5 - 5.5 

17.5 - 8.3 


55 

7° 28.8 

7° 30.0 

7° 08.3 

5.5 - 2.7 

11.5 - 5.7 

17.5 - 8.6 

5.6 - 2.7 

11.6 - 5.5 

17.6 - 8.4 


56 

7° 29.0 

7° 30.2 

7° 08.5 

5.6 - 2.8 

11.6 - 5.7 

17.6 - 8.7 

5.7 - 2.7 

11.7 - 5.6 

17.7 - 8.4 


57 

7° 29.2 

7° 30.5 

7° 08.8 

5.7 - 2.8 

11.7 - 5.8 

17.7 - 8.7 

5.8 - 2.8 

11.8 - 5.6 

17.8 - 8.5 


58 

7° 29.5 

7° 30.7 

7° 09.0 

5.8 - 2.9 

11.8 - 5.8 

17.8 - 8.8 

5.9 - 2.8 

11.9 - 5.7 

17.9 - 8.5 


59 

7° 29.8 

7°31.0 

7° 09.3 

5.9 - 2.9 

11.9 - 5.9 

17.9 - 8.8 
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m 

31 

Sun 

Plan. 

Aries 

Moon 

0 

7 U 30.0 

7 U 31.2 

7 U 09.5 

0.0 - 0.0 

6.0 - 3.1 

12.0 - 6.1 


0 

7°45.0 

7°46.3 

7 U 23.8 

1 

7°30.2 

7°31.5 

7°09.7 

0.1 - 0.1 

6.1 - 3.1 

12.1 - 6.2 


1 

7°45.2 

7°46.5 

7°24.1 

2 

7°30.5 

7°31.7 

7° 10.0 

0.2 - 0.1 

6.2 - 3.2 

12.2 - 6.2 


2 

7°45.5 

7°46.8 

7° 24.3 

3 

7°30.8 

7°32.0 

7° 10.2 

0.3 - 0.2 

6.3 - 3.2 

12.3 - 6.3 


3 

7°45.7 

7°47.0 

7° 24.5 

4 

7°31.0 

7°32.2 

7° 10.5 

0.4 - 0.2 

6.4 - 3.3 

12.4 - 6.3 


4 

7°46.0 

7°47.3 

7° 24.8 

5 

7°31.2 

7°32.5 

7° 10.7 

0.5 - 0.3 

6.5 - 3.3 

12.5 - 6.4 


5 

7°46.2 

7°47.5 

7°25.0 

6 

7°31.5 

7°32.7 

7° 10.9 

0.6 - 0.3 

6.6 - 3.4 

12.6 - 6.4 


6 

7°46.5 

7°47.8 

7° 25.2 

7 

7°31.7 

7°33.0 

7°11.2 

0.7 - 0.4 

6.7 - 3.4 

12.7 - 6.5 


7 

7°46.8 

7°48.0 

7° 25.5 

8 

7°32.0 

7°33.2 

7°11.4 

0.8 - 0.4 

6.8 - 3.5 

12.8 - 6.5 


8 

7°47.0 

7°48.3 

7° 25.7 

9 

7°32.2 

7°33.5 

7°11.6 

0.9 - 0.5 

6.9 - 3.5 

12.9 - 6.6 


9 

7°47.2 

7°48.5 

7° 26.0 

10 

7°32.5 

7°33.7 

7°11.9 

1.0 - 0.5 

7.0 - 3.6 

13.0 - 6.6 


10 

7°47.5 

7°48.8 

7° 26.2 

11 

7°32.8 

7°34.0 

7° 12.1 

1.1 - 0.6 

7.1 - 3.6 

13.1 - 6.7 


11 

7°47.7 

7°49.0 

7° 26.4 

12 

7°33.0 

7°34.2 

7° 12.4 

1.2 - 0.6 

7.2 - 3.7 

13.2 - 6.7 


12 

7°48.0 

7°49.3 

7° 26.7 

13 

7°33.3 

7°34.5 

7° 12.6 

1.3 - 0.7 

7.3 - 3.7 

13.3 - 6.8 


13 

7°48.2 

7°49.5 

7° 26.9 

14 

7°33.5 

7°34.7 

7° 12.8 

1.4 - 0.7 

7.4 - 3.8 

13.4 - 6.8 


14 

7°48.5 

7°49.8 

7°27.2 

IS 

7°33.8 

7°35.0 

7° 13.1 

1.5 - 0.8 

7.5 - 3.8 

13.5 - 6.9 


15 

7°48.8 

7°50.0 

7°27.4 

16 

7°34.0 

7°35.2 

7° 13.3 

1.6 - 0.8 

7.6 - 3.9 

13.6 - 6.9 


16 

7°49.0 

7°50.3 

7°27.6 

17 

7°34.3 

7°35.5 

7° 13.6 

1.7 - 0.9 

7.7 - 3.9 

13.7 - 7.0 


17 

7°49.3 

7°50.5 

7°27.9 

18 

7°34.5 

7°35.7 

7° 13.8 

1.8 - 0.9 

7.8 - 4.0 

13.8 - 7.0 


18 

7°49.5 

7°50.8 

7° 28.1 

19 

7°34.8 

7°36.0 

7° 14.0 

1.9 - 1.0 

7.9 - 4.0 

13.9 - 7.1 


19 

7°49.8 

7°51.0 

7° 28.4 

20 

7°35.0 

7°36.2 

7° 14.3 

2.0 - 1.0 

8.0 - 4.1 

14.0 - 7.1 


20 

7° 50.0 

7°51.3 

7° 28.6 

21 

7° 35.3 

7°36.5 

7° 14.5 

2.1 - 1.1 

8.1 - 4.1 

14.1 - 7.2 


21 

7° 50.3 

7°51.5 

7° 28.8 

22 

7°35.5 

7°36.7 

7° 14.7 

2.2 - 1.1 

8.2 - 4.2 

14.2 - 7.2 


22 

7° 50.5 

7°51.8 

7° 29.1 

23 

7°35.7 

7°37.0 

7° 15.0 

2.3 - 1.2 

8.3 - 4.2 

14.3 - 7.3 


23 

7° 50.7 

7°52.0 

7° 29.3 

24 

7°36.0 

7°37.2 

7° 15.2 

2.4 - 1.2 

8.4 - 4.3 

14.4 - 7.3 


24 

7°51.0 

7°52.3 

7° 29.5 

25 

7°36.2 

7°37.5 

7° 15.5 

2.5 - 1.3 

8.5 - 4.3 

14.5 - 7.4 


25 

7°51.3 

7°52.5 

7° 29.8 

26 

7°36.5 

7°37.7 

7° 15.7 

2.6 - 1.3 

8.6 - 4.4 

14.6 - 7.4 


26 

7°51.5 

7°52.8 

7°30.0 

27 

7°36.7 

7°38.0 

7° 15.9 

2.7 - 1.4 

8.7 - 4.4 

14.7 - 7.5 


27 

7°51.7 

7°53.0 

7°30.3 

28 

7°37.0 

7°38.2 

7° 16.2 

2.8 - 1.4 

8.8 - 4.5 

14.8 - 7.5 


28 

7°52.0 

7°53.3 

7°30.5 

29 

7°37.3 

7°38.5 

7° 16.4 

2.9 - 1.5 

8.9 - 4.5 

14.9 - 7.6 


29 

7°52.2 

7°53.5 

7°30.7 

30 

7°37.5 

7°38.8 

7° 16.7 

3.0 - 1.5 

9.0 - 4.6 

15.0 - 7.6 


30 

7°52.5 

7°53.8 

7°31.0 

31 

7°37.7 

7°39.0 

7° 16.9 

3.1 - 1.6 

9.1 - 4.6 

15.1 - 7.7 


31 

7°52.7 

7°54.0 

7°31.2 

32 

7°38.0 

7°39.3 

7°17.1 

3.2 - 1.6 

9.2 - 4.7 

15.2 - 7.7 


32 

7° 53.0 

7°54.3 

7°31.5 

33 

7°38.3 

7°39.5 

7° 17.4 

3.3 - 1.7 

9.3 - 4.7 

15.3 - 7.8 


33 

7° 53.3 

7°54.5 

7°31.7 

34 

7°38.5 

7°39.8 

7° 17.6 

3.4 - 1.7 

9.4 - 4.8 

15.4 - 7.8 


34 

7° 53.5 

7°54.8 

7°31.9 

35 

7° 38.7 

7°40.0 

7° 17.9 

3.5 - 1.8 

9.5 - 4.8 

15.5 - 7.9 


35 

7° 53.8 

7°55.0 

7°32.2 

36 

7°39.0 

7°40.3 

7°18.1 

3.6 - 1.8 

9.6 - 4.9 

15.6 - 7.9 


36 

7° 54.0 

7°55.3 

7°32.4 

37 

7°39.3 

7°40.5 

7° 18.3 

3.7 - 1.9 

9.7 - 4.9 

15.7 - 8.0 


37 

7° 54.3 

7°55.5 

7°32.6 

38 

7°39.5 

7°40.8 

7° 18.6 

3.8 - 1.9 

9.8 - 5.0 

15.8 - 8.0 


38 

7° 54.5 

7°55.8 

7°32.9 

39 

7°39.8 

7°41.0 

7° 18.8 

3.9 - 2.0 

9.9 - 5.0 

15.9 - 8.1 


39 

7° 54.7 

7°56.0 

7°33.1 

40 

7°40.0 

7°41.3 

7° 19.0 

4.0 - 2.0 

10.0 - 5.1 

16.0 - 8.1 


40 

7° 55.0 

7°56.3 

7°33.4 

41 

7°40.2 

7°41.5 

7° 19.3 

4.1 - 2.1 

10.1 - 5.1 

16.1 - 8.2 


41 

7° 55.3 

7°56.5 

7°33.6 

42 

7°40.5 

7°41.8 

7° 19.5 

4.2 - 2.1 

10.2 - 5.2 

16.2 - 8.2 


42 

7° 55.5 

7°56.8 

7°33.8 

43 

7°40.7 

7°42.0 

7° 19.8 

4.3 - 2.2 

10.3 - 5.2 

16.3 - 8.3 


43 

7° 55.7 

7°57.1 

7° 34.1 

44 

7°41.0 

7°42.3 

7° 20.0 

4.4 - 2.2 

10.4 - 5.3 

16.4 - 8.3 


44 

7° 56.0 

7°57.3 

7° 34.3 

45 

7°41.2 

7°42.5 

7° 20.2 

4.5 - 2.3 

10.5 - 5.3 

16.5 - 8.4 


45 

7° 56.2 

7°57.6 

7° 34.6 

46 

7°41.5 

7°42.8 

7° 20.5 

4.6 - 2.3 

10.6 - 5.4 

16.6 - 8.4 


46 

7° 56.5 

7°57.8 

7° 34.8 

47 

7°41.8 

7°43.0 

7° 20.7 

4.7 - 2.4 

10.7 - 5.4 

16.7 - 8.5 


47 

7° 56.7 

7°58.1 

7°35.0 

48 

7°42.0 

7°43.3 

7°21.0 

4.8 - 2.4 

10.8 - 5.5 

16.8 - 8.5 


48 

7° 57.0 

7°58.3 

7°35.3 

49 

7°42.2 

7°43.5 

7°21.2 

4.9 - 2.5 

10.9 - 5.5 

16.9 - 8.6 


49 

7° 57.2 

7°58.6 

7°35.5 

50 

7°42.5 

7°43.8 

7°21.4 

5.0 - 2.5 

11.0 - 5.6 

17.0 - 8.6 


50 

7° 57.5 

7°58.8 

7°35.7 

51 

7°42.8 

7°44.0 

7°21.7 

5.1 - 2.6 

11.1 - 5.6 

17.1 - 8.7 


51 

7° 57.8 

7°59.1 

7° 36.0 

52 

7°43.0 

7°44.3 

7°21.9 

5.2 - 2.6 

11.2 - 5.7 

17.2 - 8.7 


52 

7° 58.0 

7°59.3 

7° 36.2 

53 

7°43.2 

7°44.5 

7° 22.1 

5.3 - 2.7 

11.3 - 5.7 

17.3 - 8.8 


53 

7° 58.2 

7°59.6 

7° 36.5 

54 

7°43.5 

7°44.8 

7° 22.4 

5.4 - 2.7 

11.4 - 5.8 

17.4 - 8.8 


54 

7° 58.5 

7°59.8 

7° 36.7 

55 

7°43.8 

7°45.0 

7° 22.6 

5.5 - 2.8 

11.5 - 5.8 

17.5 - 8.9 


55 

7° 58.8 

8°00.1 

7°36.9 

56 

7°44.0 

7°45.3 

7° 22.9 

5.6 - 2.8 

11.6 - 5.9 

17.6 - 8.9 


56 

7°59.0 

8°00.3 

7°37.2 

57 

7°44.3 

7°45.5 

7° 23.1 

5.7 - 2.9 

11.7 - 5.9 

17.7 - 9.0 


57 

7°59.2 

8°00.6 

7°37.4 

58 

7°44.5 

7°45.8 

7° 23.3 

5.8 - 2.9 

11.8 - 6.0 

17.8 - 9.0 


58 

7°59.5 

8°00.8 

7°37.7 

59 

7°44.8 

7°46.0 

7°23.6 

5.9 - 3.0 

11.9 - 6.0 

17.9 - 9.1 


59 

7°59.8 

8°01.1 

7° 37.9 


v and d corr 


m 

32 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0.0 - 0.0 

6.0 - 3.2 

12.0 - 6.3 


0 

8 U 00.0 

8°01.3 

7 U 38.1 

0.0 - 0.0 

6.0 - 3.3 

12.0 - 6.5 

0.1 - 0.1 

6.1 - 3.2 

12.1 - 6.4 


1 

8°00.2 

8°01.6 

7° 38.4 

0.1 - 0.1 

6.1 - 3.3 

12.1 - 6.6 

0.2 - 0.1 

6.2 - 3.3 

12.2 - 6.4 


2 

8°00.5 

8°01.8 

7° 38.6 

0.2 - 0.1 

6.2 - 3.4 

12.2 - 6.6 

0.3 - 0.2 

6.3 - 3.3 

12.3 - 6.5 


3 

8°00.7 

8° 02.1 

7° 38.8 

0.3 - 0.2 

6.3 - 3.4 

12.3 - 6.7 

0.4 - 0.2 

6.4 - 3.4 

12.4 - 6.5 


4 

8°01.0 

8°02.3 

7°39.1 

0.4 - 0.2 

6.4 - 3.5 

12.4 - 6.7 

0.5 - 0.3 

6.5 - 3.4 

12.5 - 6.6 


5 

8°01.3 

8°02.6 

7°39.3 

0.5 - 0.3 

6.5 - 3.5 

12.5 - 6.8 

0.6 - 0.3 

6.6 - 3.5 

12.6 - 6.6 


6 

8°01.5 

8°02.8 

7°39.6 

0.6 - 0.3 

6.6 - 3.6 

12.6 - 6.8 

0.7 - 0.4 

6.7 - 3.5 

12.7 - 6.7 


7 

8°01.8 

8° 03.1 

7°39.8 

0.7 - 0.4 

6.7 - 3.6 

12.7 - 6.9 

0.8 - 0.4 

6.8 - 3.6 

12.8 - 6.7 


8 

8°02.0 

8°03.3 

7°40.0 

0.8 - 0.4 

6.8 - 3.7 

12.8 - 6.9 

0.9 - 0.5 

6.9 - 3.6 

12.9 - 6.8 


9 

8°02.2 

8°03.6 

7°40.3 

0.9 - 0.5 

6.9 - 3.7 

12.9 - 7.0 

1.0 - 0.5 

7.0 - 3.7 

13.0 - 6.8 


10 

8°02.5 

8°03.8 

7°40.5 

1.0 - 0.5 

7.0 - 3.8 

13.0 - 7.0 

1.1 - 0.6 

7.1 - 3.7 

13.1 - 6.9 


11 

8°02.7 

8° 04.1 

7°40.8 

1.1 - 0.6 

7.1 - 3.8 

13.1 - 7.1 

1.2 - 0.6 

7.2 - 3.8 

13.2 - 6.9 


12 

8°03.0 

8° 04.3 

7°41.0 

1.2 - 0.7 

7.2 - 3.9 

13.2 - 7.2 

1.3 - 0.7 

7.3 - 3.8 

13.3 - 7.0 


13 

8°03.3 

8° 04.6 

7°41.2 

1.3 - 0.7 

7.3 - 4.0 

13.3 - 7.2 

1.4 - 0.7 

7.4 - 3.9 

13.4 - 7.0 


14 

8°03.5 

8° 04.8 

7°41.5 

1.4 - 0.8 

7.4 - 4.0 

13.4 - 7.3 

1.5 - 0.8 

7.5 - 3.9 

13.5 - 7.1 


15 

8°03.8 

8°05.1 

7°41.7 

1.5 - 0.8 

7.5 - 4.1 

13.5 - 7.3 

1.6 - 0.8 

7.6 - 4.0 

13.6 - 7.1 


16 

8°04.0 

8°05.3 

7°42.0 

1.6 - 0.9 

7.6 - 4.1 

13.6 - 7.4 

1.7 - 0.9 

7.7 - 4.0 

13.7 - 7.2 


17 

8°04.2 

8°05.6 

7°42.2 

1.7 - 0.9 

7.7 - 4.2 

13.7 - 7.4 

1.8 - 0.9 

7.8 - 4.1 

13.8 - 7.2 


18 

8°04.5 

8°05.8 

7°42.4 

1.8 - 1.0 

7.8 - 4.2 

13.8 - 7.5 

1.9 - 1.0 

7.9 - 4.1 

13.9 - 7.3 


19 

8°04.8 

8° 06.1 

7°42.7 

1.9 - 1.0 

7.9 - 4.3 

13.9 - 7.5 

2.0 - 1.1 

8.0 - 4.2 

14.0 - 7.4 


20 

8°05.0 

8°06.3 

7°42.9 

2.0 - 1.1 

8.0 - 4.3 

14.0 - 7.6 

2.1 - 1.1 

8.1 - 4.3 

14.1 - 7.4 


21 

8°05.3 

8°06.6 

7°43.1 

2.1 - 1.1 

8.1 - 4.4 

14.1 - 7.6 

2.2 - 1.2 

8.2 - 4.3 

14.2 - 7.5 


22 

8°05.5 

8°06.8 

7°43.4 

2.2 - 1.2 

8.2 - 4.4 

14.2 - 7.7 

2.3 - 1.2 

8.3 - 4.4 

14.3 - 7.5 


23 

8°05.7 

8°07.1 

7°43.6 

2.3 - 1.2 

8.3 - 4.5 

14.3 - 7.7 

2.4 - 1.3 

8.4 - 4.4 

14.4 - 7.6 


24 

8°06.0 

8°07.3 

7°43.9 

2.4 - 1.3 

8.4 - 4.6 

14.4 - 7.8 

2.5 - 1.3 

8.5 - 4.5 

14.5 - 7.6 


25 

8°06.2 

8°07.6 

7° 44.1 

2.5 - 1.4 

8.5 - 4.6 

14.5 - 7.9 

2.6 - 1.4 

8.6 - 4.5 

14.6 - 7.7 


26 

8°06.5 

8°07.8 

7°44.3 

2.6 - 1.4 

8.6 - 4.7 

14.6 - 7.9 

2.7 - 1.4 

8.7 - 4.6 

14.7 - 7.7 


27 

8°06.8 

8° 08.1 

7°44.6 

2.7 - 1.5 

8.7 - 4.7 

14.7 - 8.0 

2.8 - 1.5 

8.8 - 4.6 

14.8 - 7.8 


28 

8°07.0 

8°08.3 

7°44.8 

2.8 - 1.5 

8.8 - 4.8 

14.8 - 8.0 

2.9 - 1.5 

8.9 - 4.7 

14.9 - 7.8 


29 

8°07.3 

8°08.6 

7°45.1 

2.9 - 1.6 

8.9 - 4.8 

14.9 - 8.1 

3.0 - 1.6 

9.0 - 4.7 

15.0 - 7.9 


30 

8°07.5 

8°08.8 

7°45.3 

3.0 - 1.6 

9.0 - 4.9 

15.0 - 8.1 

3.1 - 1.6 

9.1 - 4.8 

15.1 - 7.9 


31 

8°07.7 

8° 09.1 

7°45.5 

3.1 - 1.7 

9.1 - 4.9 

15.1 - 8.2 

3.2 - 1.7 

9.2 - 4.8 

15.2 - 8.0 


32 

8°08.0 

8°09.3 

7°45.8 

3.2 - 1.7 

9.2 - 5.0 

15.2 - 8.2 

3.3 - 1.7 

9.3 - 4.9 

15.3 - 8.0 


33 

8°08.2 

8°09.6 

7°46.0 

3.3 - 1.8 

9.3 - 5.0 

15.3 - 8.3 

3.4 - 1.8 

9.4 - 4.9 

15.4 - 8.1 


34 

8°08.5 

8°09.8 

7°46.2 

3.4 - 1.8 

9.4 - 5.1 

15.4 - 8.3 

3.5 - 1.8 

9.5 - 5.0 

15.5 - 8.1 


35 

8°08.8 

8°10.1 

7°46.5 

3.5 - 1.9 

9.5 - 5.1 

15.5 - 8.4 

3.6 - 1.9 

9.6 - 5.0 

15.6 - 8.2 


36 

8°09.0 

8° 10.3 

7°46.7 

3.6 - 2.0 

9.6 - 5.2 

15.6 - 8.5 

3.7 - 1.9 

9.7 - 5.1 

15.7 - 8.2 


37 

8°09.3 

8° 10.6 

7°47.0 

3.7 - 2.0 

9.7 - 5.3 

15.7 - 8.5 

3.8 - 2.0 

9.8 - 5.1 

15.8 - 8.3 


38 

8°09.5 

8° 10.8 

7°47.2 

3.8 - 2.1 

9.8 - 5.3 

15.8 - 8.6 

3.9 - 2.0 

9.9 - 5.2 

15.9 - 8.3 


39 

8°09.7 

8° 11.1 

7°47.4 

3.9 - 2.1 

9.9 - 5.4 

15.9 - 8.6 

4.0 - 2.1 

10.0 - 5.3 

16.0 - 8.4 


40 

8°10.0 

8°11.3 

7°47.7 

4.0 - 2.2 

10.0 - 5.4 

16.0 - 8.7 

4.1 - 2.2 

10.1 - 5.3 

16.1 - 8.5 


41 

8° 10.2 

8°11.6 

7°47.9 

4.1 - 2.2 

10.1 - 5.5 

16.1 - 8.7 

4.2 - 2.2 

10.2 - 5.4 

16.2 - 8.5 


42 

8°10.5 

8°11.8 

7°48.2 

4.2 - 2.3 

10.2 - 5.5 

16.2 - 8.8 

4.3 - 2.3 

10.3 - 5.4 

16.3 - 8.6 


43 

8°10.8 

8°12.1 

7°48.4 

4.3 - 2.3 

10.3 - 5.6 

16.3 - 8.8 

4.4 - 2.3 

10.4 - 5.5 

16.4 - 8.6 


44 

8°11.0 

8° 12.3 

7°48.6 

4.4 - 2.4 

10.4 - 5.6 

16.4 - 8.9 

4.5 - 2.4 

10.5 - 5.5 

16.5 - 8.7 


45 

8°11.2 

8° 12.6 

7°48.9 

4.5 - 2.4 

10.5 - 5.7 

16.5 - 8.9 

4.6 - 2.4 

10.6 - 5.6 

16.6 - 8.7 


46 

8°11.5 

8° 12.8 

7°49.1 

4.6 - 2.5 

10.6 - 5.7 

16.6 - 9.0 

4.7 - 2.5 

10.7 - 5.6 

16.7 - 8.8 


47 

8°11.7 

8°13.1 

7°49.3 

4.7 - 2.5 

10.7 - 5.8 

16.7 - 9.0 

4.8 - 2.5 

10.8 - 5.7 

16.8 - 8.8 


48 

8°12.0 

8° 13.3 

7°49.6 

4.8 - 2.6 

10.8 - 5.9 

16.8 - 9.1 

4.9 - 2.6 

10.9 - 5.7 

16.9 - 8.9 


49 

8° 12.3 

8° 13.6 

7°49.8 

4.9 - 2.7 

10.9 - 5.9 

16.9 - 9.2 

5.0 - 2.6 

11.0 - 5.8 

17.0 - 8.9 


50 

8° 12.5 

8° 13.8 

7° 50.1 

5.0 - 2.7 

11.0 - 6.0 

17.0 - 9.2 

5.1 - 2.7 

11.1 - 5.8 

17.1 - 9.0 


51 

8° 12.8 

8° 14.1 

7° 50.3 

5.1 - 2.8 

11.1 - 6.0 

17.1 - 9.3 

5.2 - 2.7 

11.2 - 5.9 

17.2 - 9.0 


52 

8°13.0 

8° 14.3 

7° 50.5 

5.2 - 2.8 

11.2 - 6.1 

17.2 - 9.3 

5.3 - 2.8 

11.3 - 5.9 

17.3 - 9.1 


53 

8° 13.2 

8° 14.6 

7° 50.8 

5.3 - 2.9 

11.3 - 6.1 

17.3 - 9.4 

5.4 - 2.8 

11.4 - 6.0 

17.4 - 9.1 


54 

8° 13.5 

8° 14.8 

7°51.0 

5.4 - 2.9 

11.4 - 6.2 

17.4 - 9.4 

5.5 - 2.9 

11.5 - 6.0 

17.5 - 9.2 


55 

8° 13.7 

8°15.1 

7°51.3 

5.5 - 3.0 

11.5 - 6.2 

17.5 - 9.5 

5.6 - 2.9 

11.6 - 6.1 

17.6 - 9.2 


56 

8° 14.0 

8° 15.4 

7°51.5 

5.6 - 3.0 

11.6 - 6.3 

17.6 - 9.5 

5.7 - 3.0 

11.7 - 6.1 

17.7 - 9.3 


57 

8° 14.3 

8° 15.6 

7°51.7 

5.7 - 3.1 

11.7 - 6.3 

17.7 - 9.6 

5.8 - 3.0 

11.8 - 6.2 

17.8 - 9.3 


58 

8° 14.5 

8° 15.9 

7° 52.0 

5.8 - 3.1 

11.8 - 6.4 

17.8 - 9.6 

5.9 - 3.1 

11.9 - 6.2 

17.9 - 9.4 


59 

8° 14.8 

8°16.1 

7° 52.2 

5.9 - 3.2 

11.9 - 6.4 

17.9 - 9.7 



Increments and Corrections 


m 

33 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

34 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

35 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

8°15.0 

8° 16.4 

7 ,J 52.5 

0.0 - 0.0 

6.0 - 3.4 

12.0 - 6.7 


0 

8“30.0 

8°31.4 

8 U 06.8 

0.0 - 0.0 

6.0 - 3.5 

12.0 - 6.9 


0 

8 ,J 45.0 

8°46.4 

8 U 21.1 

0.0 - 0.0 

6.0 - 3.6 

12.0 - 7.1 

1 

8°15.2 

8°16.6 

7°52.7 

0.1 - 0.1 

6.1 - 3.4 

12.1 - 6.8 


1 

8°30.2 

8°31.6 

8°07.0 

0.1 - 0.1 

6.1 - 3.5 

12.1 - 7.0 


1 

8°45.2 

8°46.7 

8°21.3 

0.1 - 0.1 

6.1 - 3.6 

12.1 - 7.2 

2 

8°15.5 

8°16.9 

7°52.9 

0.2 - 0.1 

6.2 - 3.5 

12.2 - 6.8 


2 

8°30.5 

8°31.9 

8°07.2 

0.2 - 0.1 

6.2 - 3.6 

12.2 - 7.0 


2 

8°45.5 

8°46.9 

8°21.6 

0.2 - 0.1 

6.2 - 3.7 

12.2 - 7.2 

3 

8°15.7 

8°17.1 

7°53.2 

0.3 - 0.2 

6.3 - 3.5 

12.3 - 6.9 


3 

8°30.7 

8°32.1 

8°07.5 

0.3 - 0.2 

6.3 - 3.6 

12.3 - 7.1 


3 

8°45.7 

8°47.2 

8°21.8 

0.3 - 0.2 

6.3 - 3.7 

12.3 - 7.3 

4 

8°16.0 

8° 17.4 

7°53.4 

0.4 - 0.2 

6.4 - 3.6 

12.4 - 6.9 


4 

8°31.0 

8°32.4 

8°07.7 

0.4 - 0.2 

6.4 - 3.7 

12.4 - 7.1 


4 

8°46.0 

8°47.4 

8°22.0 

0.4 - 0.2 

6.4 - 3.8 

12.4 - 7.3 

5 

8°16.3 

8°17.6 

7°53.6 

0.5 - 0.3 

6.5 - 3.6 

12.5 - 7.0 


5 

8°31.3 

8°32.6 

8°08.0 

0.5 - 0.3 

6.5 - 3.7 

12.5 - 7.2 


5 

8°46.3 

8°47.7 

8°22.3 

0.5 - 0.3 

6.5 - 3.8 

12.5 - 7.4 

6 

8°16.5 

8° 17.9 

7°53.9 

0.6 - 0.3 

6.6 - 3.7 

12.6 - 7.0 


6 

8°31.5 

8°32.9 

8°08.2 

0.6 - 0.3 

6.6 - 3.8 

12.6 - 7.2 


6 

8°46.5 

8°47.9 

8°22.5 

0.6 - 0.4 

6.6 - 3.9 

12.6 - 7.5 

7 

8°16.8 

8°18.1 

7°54.1 

0.7 - 0.4 

6.7 - 3.7 

12.7 - 7.1 


7 

8°31.8 

8°33.1 

8°08.4 

0.7 - 0.4 

6.7 - 3.9 

12.7 - 7.3 


7 

8°46.8 

8°48.2 

8°22.8 

0.7 - 0.4 

6.7 - 4.0 

12.7 - 7.5 

8 

8°17.0 

8° 18.4 

7°54.4 

0.8 - 0.4 

6.8 - 3.8 

12.8 - 7.1 


8 

8°32.0 

8°33.4 

8°08.7 

0.8 - 0.5 

6.8 - 3.9 

12.8 - 7.4 


8 

8°47.0 

8°48.4 

8°23.0 

0.8 - 0.5 

6.8 - 4.0 

12.8 - 7.6 

9 

8°17.2 

8°18.6 

7°54.6 

0.9 - 0.5 

6.9 - 3.9 

12.9 - 7.2 


9 

8°32.2 

8°33.7 

8°08.9 

0.9 - 0.5 

6.9 - 4.0 

12.9 - 7.4 


9 

8°47.2 

8°48.7 

8°23.2 

0.9 - 0.5 

6.9 - 4.1 

12.9 - 7.6 

10 

8°17.5 

8°18.9 

7°54.8 

1.0 - 0.6 

7.0 - 3.9 

13.0 - 7.3 


10 

8°32.5 

8°33.9 

8° 09.2 

1.0 - 0.6 

7.0 - 4.0 

13.0 - 7.5 


10 

8°47.5 

8°48.9 

8°23.5 

1.0 - 0.6 

7.0 - 4.1 

13.0 - 7.7 

11 

8°17.7 

8°19.1 

7°55.1 

1.1 - 0.6 

7.1 - 4.0 

13.1 - 7.3 


11 

8°32.7 

8°34.2 

8°09.4 

1.1 - 0.6 

7.1 - 4.1 

13.1 - 7.5 


11 

8°47.7 

8°49.2 

8°23.7 

1.1 - 0.7 

7.1 - 4.2 

13.1 - 7.8 

12 

8°18.0 

8° 19.4 

7°55.3 

1.2 - 0.7 

7.2 - 4.0 

13.2 - 7.4 


12 

8°33.0 

8°34.4 

8°09.6 

1.2 - 0.7 

7.2 - 4.1 

13.2 - 7.6 


12 

8°48.0 

8°49.4 

8°23.9 

1.2 - 0.7 

7.2 - 4.3 

13.2 - 7.8 

13 

8°18.3 

8°19.6 

7°55.6 

1.3 - 0.7 

7.3 - 4.1 

13.3 - 7.4 


13 

8°33.3 

8°34.7 

8°09.9 

1.3 - 0.7 

7.3 - 4.2 

13.3 - 7.6 


13 

8°48.3 

8°49.7 

8°24.2 

1.3 - 0.8 

7.3 - 4.3 

13.3 - 7.9 

14 

8°18.5 

8°19.9 

7°55.8 

1.4 - 0.8 

7.4 - 4.1 

13.4 - 7.5 


14 

8°33.5 

8°34.9 

8°10.1 

1.4 - 0.8 

7.4 - 4.3 

13.4 - 7.7 


14 

8°48.5 

8°49.9 

8°24.4 

1.4 - 0.8 

7.4 - 4.4 

13.4 - 7.9 

IS 

8°18.8 

8°20.1 

7°56.0 

1.5 - 0.8 

7.5 - 4.2 

13.5 - 7.5 


15 

8°33.8 

8°35.2 

8° 10.3 

1.5 - 0.9 

7.5 - 4.3 

13.5 - 7.8 


15 

8°48.8 

8°50.2 

8°24.7 

1.5 - 0.9 

7.5 - 4.4 

13.5 - 8.0 

16 

8° 19.0 

8°20.4 

7°56.3 

1.6 - 0.9 

7.6 - 4.2 

13.6 - 7.6 


16 

8°34.0 

8°35.4 

8°10.6 

1.6 - 0.9 

7.6 - 4.4 

13.6 - 7.8 


16 

8°49.0 

8°50.4 

8°24.9 

1.6 - 0.9 

7.6 - 4.5 

13.6 - 8.0 

17 

8° 19.2 

8°20.6 

7°56.5 

1.7 - 0.9 

7.7 - 4.3 

13.7 - 7.6 


17 

8°34.2 

8°35.7 

8° 10.8 

1.7 - 1.0 

7.7 - 4.4 

13.7 - 7.9 


17 

8°49.2 

8°50.7 

8°25.1 

1.7 - 1.0 

7.7 - 4.6 

13.7 - 8.1 

18 

8° 19.5 

8°20.9 

7°56.7 

1.8 - 1.0 

7.8 - 4.4 

13.8 - 7.7 


18 

8°34.5 

8°35.9 

8° 11.1 

1.8 - 1.0 

7.8 - 4.5 

13.8 - 7.9 


18 

8°49.5 

8°50.9 

8°25.4 

1.8 - 1.1 

7.8 - 4.6 

13.8 - 8.2 

19 

8° 19.8 

8°21.1 

7°57.0 

1.9 - 1.1 

7.9 - 4.4 

13.9 - 7.8 


19 

8°34.8 

8°36.2 

8°11.3 

1.9 - 1.1 

7.9 - 4.5 

13.9 - 8.0 


19 

8°49.8 

8°51.2 

8°25.6 

1.9 - 1.1 

7.9 - 4.7 

13.9 - 8.2 

20 

8°20.0 

8°21.4 

7°57.2 

2.0 - 1.1 

8.0 - 4.5 

14.0 - 7.8 


20 

8°35.0 

8°36.4 

8°11.5 

2.0 - 1.2 

8.0 - 4.6 

14.0 - 8.0 


20 

8°50.0 

8°51.4 

8°25.9 

2.0 - 1.2 

8.0 - 4.7 

14.0 - 8.3 

21 

8°20.3 

8°21.6 

7°57.5 

2.1 - 1.2 

8.1 - 4.5 

14.1 - 7.9 


21 

8°35.3 

8°36.7 

8°11.8 

2.1 - 1.2 

8.1 - 4.7 

14.1 - 8.1 


21 

8°50.3 

8°51.7 

8°26.1 

2.1 - 1.2 

8.1 - 4.8 

14.1 - 8.3 

22 

8°20.5 

8°21.9 

7°57.7 

2.2 - 1.2 

8.2 - 4.6 

14.2 - 7.9 


22 

8°35.5 

8°36.9 

8° 12.0 

2.2 - 1.3 

8.2 - 4.7 

14.2 - 8.2 


22 

8°50.5 

8°52.0 

8°26.3 

2.2 - 1.3 

8.2 - 4.9 

14.2 - 8.4 

23 

8°20.7 

8°22.1 

7°57.9 

2.3 - 1.3 

8.3 - 4.6 

14.3 - 8.0 


23 

8°35.7 

8°37.2 

8° 12.3 

2.3 - 1.3 

8.3 - 4.8 

14.3 - 8.2 


23 

8°50.7 

8°52.2 

8°26.6 

2.3 - 1.4 

8.3 - 4.9 

14.3 - 8.5 

24 

8°21.0 

8°22.4 

7°58.2 

2.4 - 1.3 

8.4 - 4.7 

14.4 - 8.0 


24 

8°36.0 

8°37.4 

8° 12.5 

2.4 - 1.4 

8.4 - 4.8 

14.4 - 8.3 


24 

8°51.0 

8°52.5 

8°26.8 

2.4 - 1.4 

8.4 - 5.0 

14.4 - 8.5 

25 

8°21.2 

8°22.6 

7°58.4 

2.5 - 1.4 

8.5 - 4.7 

14.5 - 8.1 


25 

8°36.2 

8°37.7 

8° 12.7 

2.5 - 1.4 

8.5 - 4.9 

14.5 - 8.3 


25 

8°51.2 

8°52.7 

8°27.0 

2.5 - 1.5 

8.5 - 5.0 

14.5 - 8.6 

26 

8°21.5 

8°22.9 

7°58.7 

2.6 - 1.5 

8.6 - 4.8 

14.6 - 8.2 


26 

8°36.5 

8°37.9 

8°13.0 

2.6 - 1.5 

8.6 - 4.9 

14.6 - 8.4 


26 

8°51.5 

8°53.0 

8°27.3 

2.6 - 1.5 

8.6 - 5.1 

14.6 - 8.6 

27 

8°21.8 

8°23.1 

7°58.9 

2.7 - 1.5 

8.7 - 4.9 

14.7 - 8.2 


27 

8°36.8 

8°38.2 

8°13.2 

2.7 - 1.6 

8.7 - 5.0 

14.7 - 8.5 


27 

8°51.8 

8°53.2 

8°27.5 

2.7 - 1.6 

8.7 - 5.1 

14.7 - 8.7 

28 

8°22.0 

8°23.4 

7°59.1 

2.8 - 1.6 

8.8 - 4.9 

14.8 - 8.3 


28 

8°37.0 

8°38.4 

8° 13.4 

2.8 - 1.6 

8.8 - 5.1 

14.8 - 8.5 


28 

8°52.0 

8°53.5 

8°27.8 

2.8 - 1.7 

8.8 - 5.2 

14.8 - 8.8 

29 

8°22.3 

8°23.6 

7°59.4 

2.9 - 1.6 

8.9 - 5.0 

14.9 - 8.3 


29 

8°37.3 

8°38.7 

8° 13.7 

2.9 - 1.7 

8.9 - 5.1 

14.9 - 8.6 


29 

8°52.3 

8°53.7 

8°28.0 

2.9 - 1.7 

8.9 - 5.3 

14.9 - 8.8 

30 

8°22.5 

8°23.9 

7°59.6 

3.0 - 1.7 

9.0 - 5.0 

15.0 - 8.4 


30 

8°37.5 

8°38.9 

8° 13.9 

3.0 - 1.7 

9.0 - 5.2 

15.0 - 8.6 


30 

8°52.5 

8°54.0 

8°28.2 

3.0 - 1.8 

9.0 - 5.3 

15.0 - 8.9 

31 

8°22.7 

8°24.1 

7°59.8 

3.1 - 1.7 

9.1 - 5.1 

15.1 - 8.4 


31 

8°37.7 

8°39.2 

8° 14.2 

3.1 - 1.8 

9.1 - 5.2 

15.1 - 8.7 


31 

8°52.7 

8°54.2 

8°28.5 

3.1 - 1.8 

9.1 - 5.4 

15.1 - 8.9 

32 

8°23.0 

8°24.4 

8°00.1 

3.2 - 1.8 

9.2 - 5.1 

15.2 - 8.5 


32 

8°38.0 

8°39.4 

8° 14.4 

3.2 - 1.8 

9.2 - 5.3 

15.2 - 8.7 


32 

8°53.0 

8°54.5 

8°28.7 

3.2 - 1.9 

9.2 - 5.4 

15.2 - 9.0 

33 

8°23.2 

8°24.6 

8°00.3 

3.3 - 1.8 

9.3 - 5.2 

15.3 - 8.5 


33 

8°38.2 

8°39.7 

8° 14.6 

3.3 - 1.9 

9.3 - 5.3 

15.3 - 8.8 


33 

8°53.2 

8°54.7 

8°29.0 

3.3 - 2.0 

9.3 - 5.5 

15.3 - 9.1 

34 

8°23.5 

8°24.9 

8°00.6 

3.4 - 1.9 

9.4 - 5.2 

15.4 - 8.6 


34 

8°38.5 

8°39.9 

8° 14.9 

3.4 - 2.0 

9.4 - 5.4 

15.4 - 8.9 


34 

8°53.5 

8°55.0 

8°29.2 

3.4 - 2.0 

9.4 - 5.6 

15.4 - 9.1 

35 

8°23.8 

8°25.1 

8°00.8 

3.5 - 2.0 

9.5 - 5.3 

15.5 - 8.7 


35 

8°38.8 

8°40.2 

8°15.1 

3.5 - 2.0 

9.5 - 5.5 

15.5 - 8.9 


35 

8°53.8 

8°55.2 

8°29.4 

3.5 - 2.1 

9.5 - 5.6 

15.5 - 9.2 

36 

8°24.0 

8°25.4 

8°01.0 

3.6 - 2.0 

9.6 - 5.4 

15.6 - 8.7 


36 

8°39.0 

8°40.4 

8°15.4 

3.6 - 2.1 

9.6 - 5.5 

15.6 - 9.0 


36 

8°54.0 

8°55.5 

8°29.7 

3.6 - 2.1 

9.6 - 5.7 

15.6 - 9.2 

37 

8°24.3 

8°25.6 

8°01.3 

3.7 - 2.1 

9.7 - 5.4 

15.7 - 8.8 


37 

8°39.3 

8°40.7 

8° 15.6 

3.7 - 2.1 

9.7 - 5.6 

15.7 - 9.0 


37 

8°54.3 

8°55.7 

8°29.9 

3.7 - 2.2 

9.7 - 5.7 

15.7 - 9.3 

38 

8°24.5 

8°25.9 

8°01.5 

3.8 - 2.1 

9.8 - 5.5 

15.8 - 8.8 


38 

8°39.5 

8°40.9 

8° 15.8 

3.8 - 2.2 

9.8 - 5.6 

15.8 - 9.1 


38 

8°54.5 

8°56.0 

8°30.2 

3.8 - 2.2 

9.8 - 5.8 

15.8 - 9.3 

39 

8°24.7 

8°26.1 

8°01.8 

3.9 - 2.2 

9.9 - 5.5 

15.9 - 8.9 


39 

8°39.7 

8°41.2 

8°16.1 

3.9 - 2.2 

9.9 - 5.7 

15.9 - 9.1 


39 

8°54.7 

8°56.2 

8°30.4 

3.9 - 2.3 

9.9 - 5.9 

15.9 - 9.4 

40 

8°25.0 

8°26.4 

8°02.0 

4.0 - 2.2 

10.0 - 5.6 

16.0 - 8.9 


40 

8°40.0 

8°41.4 

8° 16.3 

4.0 - 2.3 

10.0 - 5.8 

16.0 - 9.2 


40 

8°55.0 

8°56.5 

8°30.6 

4.0 - 2.4 

10.0 - 5.9 

16.0 - 9.5 

41 

8°25.2 

8°26.6 

8°02.2 

4.1 - 2.3 

10.1 - 5.6 

16.1 - 9.0 


41 

8°40.2 

8°41.7 

8° 16.5 

4.1 - 2.4 

10.1 - 5.8 

16.1 - 9.3 


41 

8°55.2 

8°56.7 

8°30.9 

4.1 - 2.4 

10.1 - 6.0 

16.1 - 9.5 

42 

8°25.5 

8°26.9 

8°02.5 

4.2 - 2.3 

10.2 - 5.7 

16.2 - 9.0 


42 

8°40.5 

8°41.9 

8° 16.8 

4.2 - 2.4 

10.2 - 5.9 

16.2 - 9.3 


42 

8°55.5 

8°57.0 

8°31.1 

4.2 - 2.5 

10.2 - 6.0 

16.2 - 9.6 

43 

8°25.8 

8°27.1 

8°02.7 

4.3 - 2.4 

10.3 - 5.8 

16.3 - 9.1 


43 

8°40.8 

8°42.2 

8° 17.0 

4.3 - 2.5 

10.3 - 5.9 

16.3 - 9.4 


43 

8°55.8 

8°57.2 

8°31.3 

4.3 - 2.5 

10.3 - 6.1 

16.3 - 9.6 

44 

8°26.0 

8°27.4 

8°02.9 

4.4 - 2.5 

10.4 - 5.8 

16.4 - 9.2 


44 

8°41.0 

8°42.4 

8° 17.3 

4.4 - 2.5 

10.4 - 6.0 

16.4 - 9.4 


44 

8°56.0 

8°57.5 

8°31.6 

4.4 - 2.6 

10.4 - 6.2 

16.4 - 9.7 

45 

8°26.2 

8°27.6 

8°03.2 

4.5 - 2.5 

10.5 - 5.9 

16.5 - 9.2 


45 

8°41.2 

8°42.7 

8° 17.5 

4.5 - 2.6 

10.5 - 6.0 

16.5 - 9.5 


45 

8°56.2 

8°57.7 

8°31.8 

4.5 - 2.7 

10.5 - 6.2 

16.5 - 9.8 

46 

8°26.5 

8°27.9 

8°03.4 

4.6 - 2.6 

10.6 - 5.9 

16.6 - 9.3 


46 

8°41.5 

8°42.9 

8° 17.7 

4.6 - 2.6 

10.6 - 6.1 

16.6 - 9.5 


46 

8°56.5 

8°58.0 

8°32.1 

4.6 - 2.7 

10.6 - 6.3 

16.6 - 9.8 

47 

8°26.7 

8°28.1 

8°03.7 

4.7 - 2.6 

10.7 - 6.0 

16.7 - 9.3 


47 

8°41.7 

8°43.2 

8°18.0 

4.7 - 2.7 

10.7 - 6.2 

16.7 - 9.6 


47 

8°56.7 

8°58.2 

8°32.3 

4.7 - 2.8 

10.7 - 6.3 

16.7 - 9.9 

48 

8°27.0 

8°28.4 

8°03.9 

4.8 - 2.7 

10.8 - 6.0 

16.8 - 9.4 


48 

8°42.0 

8°43.4 

8° 18.2 

4.8 - 2.8 

10.8 - 6.2 

16.8 - 9.7 


48 

8°57.0 

8°58.5 

8°32.5 

4.8 - 2.8 

10.8 - 6.4 

16.8 - 9.9 

49 

8°27.3 

8°28.6 

8°04.1 

4.9 - 2.7 

10.9 - 6.1 

16.9 - 9.4 


49 

8°42.3 

8°43.7 

8°18.5 

4.9 - 2.8 

10.9 - 6.3 

16.9 - 9.7 


49 

8°57.3 

8°58.7 

8°32.8 

4.9 - 2.9 

10.9 - 6.4 

16.9 - 10.0 

50 

8°27.5 

8°28.9 

8°04.4 

5.0 - 2.8 

11.0 - 6.1 

17.0 - 9.5 


50 

8°42.5 

8°43.9 

8° 18.7 

5.0 - 2.9 

11.0 - 6.3 

17.0 - 9.8 


50 

8°57.5 

8°59.0 

8°33.0 

5.0 - 3.0 

11.0 - 6.5 

17.0 - 10.1 

51 

8°27.8 

8°29.1 

8°04.6 

5.1 - 2.8 

11.1 - 6.2 

17.1 - 9.5 


51 

8°42.8 

8°44.2 

8° 18.9 

5.1 - 2.9 

11.1 - 6.4 

17.1 - 9.8 


51 

8°57.8 

8°59.2 

8°33.3 

5.1 - 3.0 

11.1 - 6.6 

17.1 - 10.1 

52 

8°28.0 

8°29.4 

8°04.9 

5.2 - 2.9 

11.2 - 6.3 

17.2 - 9.6 


52 

8°43.0 

8°44.4 

8° 19.2 

5.2 - 3.0 

11.2 - 6.4 

17.2 - 9.9 


52 

8°58.0 

8°59.5 

8°33.5 

5.2 - 3.1 

11.2 - 6.6 

17.2 - 10.2 

53 

8°28.2 

8°29.6 

8°05.1 

5.3 - 3.0 

11.3 - 6.3 

17.3 - 9.7 


53 

8°43.2 

8°44.7 

8° 19.4 

5.3 - 3.0 

11.3 - 6.5 

17.3 - 9.9 


53 

8°58.2 

8°59.7 

8°33.7 

5.3 - 3.1 

11.3 - 6.7 

17.3 - 10.2 

54 

8°28.5 

8°29.9 

8°05.3 

5.4 - 3.0 

11.4 - 6.4 

17.4 - 9.7 


54 

8°43.5 

8°44.9 

8° 19.7 

5.4 - 3.1 

11.4 - 6.6 

17.4 - 10.0 


54 

8°58.5 

8°60.0 

8°34.0 

5.4 - 3.2 

11.4 - 6.7 

17.4 - 10.3 

55 

8°28.7 

8°30.1 

8°05.6 

5.5 - 3.1 

11.5 - 6.4 

17.5 - 9.8 


55 

8°43.7 

8°45.2 

8° 19.9 

5.5 - 3.2 

11.5 - 6.6 

17.5 - 10.1 


55 

8°58.7 

9°00.2 

8°34.2 

5.5 - 3.3 

11.5 - 6.8 

17.5 - 10.4 

56 

8°29.0 

8°30.4 

8°05.8 

5.6 - 3.1 

11.6 - 6.5 

17.6 - 9.8 


56 

8°44.0 

8°45.4 

8°20.1 

5.6 - 3.2 

11.6 - 6.7 

17.6 - 10.1 


56 

8°59.0 

9°00.5 

8°34.4 

5.6 - 3.3 

11.6 - 6.9 

17.6 - 10.4 

57 

8°29.3 

8°30.6 

8°06.1 

5.7 - 3.2 

11.7 - 6.5 

17.7 - 9.9 


57 

8°44.3 

8°45.7 

8° 20.4 

5.7 - 3.3 

11.7 - 6.7 

17.7 - 10.2 


57 

8°59.3 

9°00.7 

8°34.7 

5.7 - 3.4 

11.7 - 6.9 

17.7 - 10.5 

58 

8°29.5 

8°30.9 

8°06.3 

5.8 - 3.2 

11.8 - 6.6 

17.8 - 9.9 


58 

8°44.5 

8°45.9 

8°20.6 

5.8 - 3.3 

11.8 - 6.8 

17.8 - 10.2 


58 

8°59.5 

9°01.0 

8°34.9 

5.8 - 3.4 

11.8 - 7.0 

17.8 - 10.5 

59 

8°29.8 

8°31.1 

8°06.5 

5.9 - 3.3 

11.9 - 6.6 

17.9 - 10.0 


59 

8°44.8 

8°46.2 

8°20.8 

5.9 - 3.4 

11.9 - 6.8 

17.9 - 10.3 


59 

8°59.8 

9°01.2 

8°35.2 

5.9 - 3.5 

11.9 - 7.0 

17.9 - 10.6 



Increments and Corrections 


m 

36 
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v and d corr 


m 

37 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

38 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

9°00.0 

9' J 01.5 

8°35.4 

0.0 - 0.0 

6.0 - 3.6 

12.0 - 7.3 


0 

9“ 15.0 

9' J 16.5 

8 U 49.7 

0.0 - 0.0 

6.0 - 3.8 

12.0 

- 7.5 


0 

9' J 30.0 

9 U 31.6 

9°04.0 

0.0 - 0.0 

6.0 - 3.9 

12.0 - 7.7 

1 

9°00.2 

9°01.7 

8°35.6 

0.1 - 0.1 

6.1 - 3.7 

12.1 - 7.4 


1 

9°15.2 

9°16.8 

8°50.0 

0.1 - 0.1 

6.1 - 3.8 

12.1 

- 7.6 


1 

9°30.2 

9°31.8 

9°04.3 

0.1 - 0.1 

6.1 - 3.9 

12.1 - 7.8 

2 

9°00.5 

9°02.0 

8°35.9 

0.2 - 0.1 

6.2 - 3.8 

12.2 - 7.4 


2 

9°15.5 

9°17.0 

8°50.2 

0.2 - 0.1 

6.2 - 3.9 

12.2 

- 7.6 


2 

9°30.5 

9°32.1 

9°04.5 

0.2 - 0.1 

6.2 - 4.0 

12.2 - 7.8 

3 

9°00.7 

9°02.2 

8°36.1 

0.3 - 0.2 

6.3 - 3.8 

12.3 - 7.5 


3 

9°15.7 

9°17.3 

8°50.4 

0.3 - 0.2 

6.3 - 3.9 

12.3 

- 7.7 


3 

9°30.7 

9°32.3 

9°04.7 

0.3 - 0.2 

6.3 - 4.0 

12.3 - 7.9 

4 

9°01.0 

9°02.5 

8°36.4 

0.4 - 0.2 

6.4 - 3.9 

12.4 - 7.5 


4 

9° 16.0 

9°17.5 

8°50.7 

0.4 - 0.3 

6.4 - 4.0 

12.4 

- 7.8 


4 

9°31.0 

9°32.6 

9°05.0 

0.4 - 0.3 

6.4 - 4.1 

12.4 - 8.0 

5 

9°01.3 

9°02.7 

8°36.6 

0.5 - 0.3 

6.5 - 4.0 

12.5 - 7.6 


5 

9° 16.3 

9°17.8 

8°50.9 

0.5 - 0.3 

6.5 - 4.1 

12.5 

- 7.8 


5 

9°31.3 

9°32.8 

9°05.2 

0.5 - 0.3 

6.5 - 4.2 

12.5 - 8.0 

6 

9°01.5 

9°03.0 

8°36.8 

0.6 - 0.4 

6.6 - 4.0 

12.6 - 7.7 


6 

9°16.5 

9°18.0 

8°51.1 

0.6 - 0.4 

6.6 - 4.1 

12.6 

- 7.9 


6 

9°31.5 

9°33.1 

9°05.5 

0.6 - 0.4 

6.6 - 4.2 

12.6 - 8.1 

7 

9°01.8 

9°03.2 

8°37.1 

0.7 - 0.4 

6.7 - 4.1 

12.7 - 7.7 


7 

9°16.8 

9°18.3 

8°51.4 

0.7 - 0.4 

6.7 - 4.2 

12.7 

- 7.9 


7 

9°31.8 

9°33.3 

9°05.7 

0.7 - 0.4 

6.7 - 4.3 

12.7 - 8.1 

8 

9°02.0 

9°03.5 

8°37.3 

0.8 - 0.5 

6.8 - 4.1 

12.8 - 7.8 


8 

9° 17.0 

9°18.5 

8°51.6 

0.8 - 0.5 

6.8 - 4.3 

12.8 

- 8.0 


8 

9°32.0 

9°33.6 

9°05.9 

0.8 - 0.5 

6.8 - 4.4 

12.8 - 8.2 

9 

9°02.2 

9°03.7 

8°37.5 

0.9 - 0.5 

6.9 - 4.2 

12.9 - 7.8 


9 

9°17.2 

9°18.8 

8°51.9 

0.9 - 0.6 

6.9 - 4.3 

12.9 

- 8.1 


9 

9°32.2 

9°33.8 

9°06.2 

0.9 - 0.6 

6.9 - 4.4 

12.9 - 8.3 

10 

9°02.5 

9°04.0 

8°37.8 

1.0 - 0.6 

7.0 - 4.3 

13.0 - 7.9 


10 

9°17.5 

9°19.0 

8°52.1 

1.0 - 0.6 

7.0 - 4.4 

13.0 

- 8.1 


10 

9°32.5 

9°34.1 

9°06.4 

1.0 - 0.6 

7.0 - 4.5 

13.0 - 8.3 

11 

9°02.7 

9°04.2 

8°38.0 

1.1 - 0.7 

7.1 - 4.3 

13.1 - 8.0 


11 

9° 17.7 

9°19.3 

8°52.3 

1.1 - 0.7 

7.1 - 4.4 

13.1 

- 8.2 


11 

9°32.7 

9°34.3 

9°06.7 

1.1 - 0.7 

7.1 - 4.6 

13.1 - 8.4 

12 

9°03.0 

9°04.5 

8°38.3 

1.2 - 0.7 

7.2 - 4.4 

13.2 - 8.0 


12 

9° 18.0 

9°19.5 

8°52.6 

1.2 - 0.8 

7.2 - 4.5 

13.2 

- 8.3 


12 

9°33.0 

9°34.6 

9°06.9 

1.2 - 0.8 

7.2 - 4.6 

13.2 - 8.5 

13 

9°03.3 

9°04.7 

8°38.5 

1.3 - 0.8 

7.3 - 4.4 

13.3 - 8.1 


13 

9°18.3 

9°19.8 

8°52.8 

1.3 - 0.8 

7.3 - 4.6 

13.3 

- 8.3 


13 

9°33.3 

9°34.8 

9°07.1 

1.3 - 0.8 

7.3 - 4.7 

13.3 - 8.5 

14 

9°03.5 

9°05.0 

8°38.7 

1.4 - 0.9 

7.4 - 4.5 

13.4 - 8.2 


14 

9° 18.5 

9°20.0 

8°53.1 

1.4 - 0.9 

7.4 - 4.6 

13.4 

- 8.4 


14 

9°33.5 

9°35.1 

9°07.4 

1.4 - 0.9 

7.4 - 4.7 

13.4 - 8.6 

IS 

9°03.8 

9°05.2 

8°39.0 

1.5 - 0.9 

7.5 - 4.6 

13.5 - 8.2 


15 

9° 18.8 

9°20.3 

8°53.3 

1.5 - 0.9 

7.5 - 4.7 

13.5 

- 8.4 


15 

9°33.8 

9°35.3 

9°07.6 

1.5 - 1.0 

7.5 - 4.8 

13.5 - 8.7 

16 

9°04.0 

9°05.5 

8°39.2 

1.6 - 1.0 

7.6 - 4.6 

13.6 - 8.3 


16 

9°19.0 

9°20.5 

8°53.5 

1.6 - 1.0 

7.6 - 4.8 

13.6 

- 8.5 


16 

9°34.0 

9°35.6 

9°07.9 

1.6 - 1.0 

7.6 - 4.9 

13.6 - 8.7 

17 

9°04.2 

9°05.7 

8°39.5 

1.7 - 1.0 

7.7 - 4.7 

13.7 - 8.3 


17 

9° 19.2 

9°20.8 

8°53.8 

1.7 - 1.1 

7.7 - 4.8 

13.7 

- 8.6 


17 

9°34.2 

9°35.8 

9°08.1 

1.7 - 1.1 

7.7 - 4.9 

13.7 - 8.8 

18 

9°04.5 

9°06.0 

8°39.7 

1.8 - 1.1 

7.8 - 4.7 

13.8 - 8.4 


18 

9°19.5 

9°21.0 

8°54.0 

1.8 - 1.1 

7.8 - 4.9 

13.8 

- 8.6 


18 

9°34.5 

9°36.1 

9°08.3 

1.8 - 1.2 

7.8 - 5.0 

13.8 - 8.9 

19 

9°04.8 

9°06.2 

8°39.9 

1.9 - 1.2 

7.9 - 4.8 

13.9 - 8.5 


19 

9° 19.8 

9°21.3 

8° 54.3 

1.9 - 1.2 

7.9 - 4.9 

13.9 

- 8.7 


19 

9°34.8 

9°36.3 

9°08.6 

1.9 - 1.2 

7.9 - 5.1 

13.9 - 8.9 

20 

9°05.0 

9°06.5 

8°40.2 

2.0 - 1.2 

8.0 - 4.9 

14.0 - 8.5 


20 

9°20.0 

9°21.5 

8° 54.5 

2.0 - 1.3 

8.0 - 5.0 

14.0 

- 8.8 


20 

9°35.0 

9°36.6 

9°08.8 

2.0 - 1.3 

8.0 - 5.1 

14.0 - 9.0 

21 

9°05.3 

9°06.7 

8°40.4 

2.1 - 1.3 

8.1 - 4.9 

14.1 - 8.6 


21 

9°20.3 

9°21.8 

8°54.7 

2.1 - 1.3 

8.1 - 5.1 

14.1 

- 8.8 


21 

9°35.3 

9°36.8 

9°09.0 

2.1 - 1.3 

8.1 - 5.2 

14.1 - 9.0 

22 

9°05.5 

9°07.0 

8°40.6 

2.2 - 1.3 

8.2 - 5.0 

14.2 - 8.6 


22 

9°20.5 

9°22.0 

8°55.0 

2.2 - 1.4 

8.2 - 5.1 

14.2 

- 8.9 


22 

9°35.5 

9°37.1 

9°09.3 

2.2 - 1.4 

8.2 - 5.3 

14.2 - 9.1 

23 

9°05.7 

9°07.2 

8°40.9 

2.3 - 1.4 

8.3 - 5.0 

14.3 - 8.7 


23 

9°20.7 

9°22.3 

8°55.2 

2.3 - 1.4 

8.3 - 5.2 

14.3 

- 8.9 


23 

9°35.7 

9°37.3 

9°09.5 

2.3 - 1.5 

8.3 - 5.3 

14.3 - 9.2 

24 

9°06.0 

9°07.5 

8°41.1 

2.4 - 1.5 

8.4 - 5.1 

14.4 - 8.8 


24 

9°21.0 

9°22.5 

8°55.4 

2.4 - 1.5 

8.4 - 5.3 

14.4 

- 9.0 


24 

9°36.0 

9°37.6 

9°09.8 

2.4 - 1.5 

8.4 - 5.4 

14.4 - 9.2 

25 

9°06.2 

9°07.7 

8°41.4 

2.5 - 1.5 

8.5 - 5.2 

14.5 - 8.8 


25 

9°21.2 

9°22.8 

8°55.7 

2.5 - 1.6 

8.5 - 5.3 

14.5 

- 9.1 


25 

9°36.2 

9°37.8 

9°10.0 

2.5 - 1.6 

8.5 - 5.5 

14.5 - 9.3 

26 

9°06.5 

9°08.0 

8°41.6 

2.6 - 1.6 

8.6 - 5.2 

14.6 - 8.9 


26 

9°21.5 

9°23.0 

8°55.9 

2.6 - 1.6 

8.6 - 5.4 

14.6 

- 9.1 


26 

9°36.5 

9°38.1 

9°10.2 

2.6 - 1.7 

8.6 - 5.5 

14.6 - 9.4 

27 

9°06.8 

9°08.2 

8°41.8 

2.7 - 1.6 

8.7 - 5.3 

14.7 - 8.9 


27 

9°21.8 

9°23.3 

8°56.2 

2.7 - 1.7 

8.7 - 5.4 

14.7 

- 9.2 


27 

9°36.8 

9°38.3 

9°10.5 

2.7 - 1.7 

8.7 - 5.6 

14.7 - 9.4 

28 

9°07.0 

9°08.5 

8°42.1 

2.8 - 1.7 

8.8 - 5.4 

14.8 - 9.0 


28 

9°22.0 

9°23.5 

8°56.4 

2.8 - 1.8 

8.8 - 5.5 

14.8 

- 9.3 


28 

9°37.0 

9°38.6 

9°10.7 

2.8 - 1.8 

8.8 - 5.6 

14.8 - 9.5 

29 

9°07.3 

9°08.7 

8°42.3 

2.9 - 1.8 

8.9 - 5.4 

14.9 - 9.1 


29 

9°22.3 

9°23.8 

8°56.6 

2.9 - 1.8 

8.9 - 5.6 

14.9 

- 9.3 


29 

9°37.3 

9°38.8 

9°11.0 

2.9 - 1.9 

8.9 - 5.7 

14.9 - 9.6 

30 

9°07.5 

9°09.0 

8°42.6 

3.0 - 1.8 

9.0 - 5.5 

15.0 - 9.1 


30 

9°22.5 

9°24.0 

8°56.9 

3.0 - 1.9 

9.0 - 5.6 

15.0 

- 9.4 


30 

9°37.5 

9°39.1 

9°11.2 

3.0 - 1.9 

9.0 - 5.8 

15.0 - 9.6 

31 

9°07.7 

9°09.2 

8°42.8 

3.1 - 1.9 

9.1 - 5.5 

15.1 - 9.2 


31 

9°22.7 

9°24.3 

8°57.1 

3.1 - 1.9 

9.1 - 5.7 

15.1 

- 9.4 


31 

9°37.7 

9°39.3 

9°11.4 

3.1 - 2.0 

9.1 - 5.8 

15.1 - 9.7 

32 

9°08.0 

9°09.5 

8°43.0 

3.2 - 1.9 

9.2 - 5.6 

15.2 - 9.2 


32 

9°23.0 

9°24.5 

8°57.4 

3.2 - 2.0 

9.2 - 5.8 

15.2 

- 9.5 


32 

9°38.0 

9°39.6 

9°11.7 

3.2 - 2.1 

9.2 - 5.9 

15.2 - 9.8 

33 

9°08.2 

9°09.7 

8°43.3 

3.3 - 2.0 

9.3 - 5.7 

15.3 - 9.3 


33 

9°23.2 

9°24.8 

8°57.6 

3.3 - 2.1 

9.3 - 5.8 

15.3 

- 9.6 


33 

9°38.2 

9°39.8 

9°11.9 

3.3 - 2.1 

9.3 - 6.0 

15.3 - 9.8 

34 

9°08.5 

9°10.0 

8°43.5 

3.4 - 2.1 

9.4 - 5.7 

15.4 - 9.4 


34 

9°23.5 

9°25.0 

8°57.8 

3.4 - 2.1 

9.4 - 5.9 

15.4 

- 9.6 


34 

9°38.5 

9°40.1 

9°12.1 

3.4 - 2.2 

9.4 - 6.0 

15.4 - 9.9 

35 

9°08.8 

9°10.2 

8°43.8 

3.5 - 2.1 

9.5 - 5.8 

15.5 - 9.4 


35 

9°23.8 

9°25.3 

8°58.1 

3.5 - 2.2 

9.5 - 5.9 

15.5 

- 9.7 


35 

9°38.8 

9°40.3 

9° 12.4 

3.5 - 2.2 

9.5 - 6.1 

15.5 - 9.9 

36 

9°09.0 

9°10.5 

8°44.0 

3.6 - 2.2 

9.6 - 5.8 

15.6 - 9.5 


36 

9°24.0 

9°25.5 

8°58.3 

3.6 - 2.3 

9.6 - 6.0 

15.6 

- 9.8 


36 

9°39.0 

9°40.6 

9°12.6 

3.6 - 2.3 

9.6 - 6.2 

15.6 - 10.0 

37 

9°09.3 

9°10.8 

8°44.2 

3.7 - 2.3 

9.7 - 5.9 

15.7 - 9.6 


37 

9°24.3 

9°25.8 

8°58.5 

3.7 - 2.3 

9.7 - 6.1 

15.7 

- 9.8 


37 

9°39.3 

9°40.8 

9°12.9 

3.7 - 2.4 

9.7 - 6.2 

15.7 - 10.1 

38 

9°09.5 

9°11.0 

8°44.5 

3.8 - 2.3 

9.8 - 6.0 

15.8 - 9.6 


38 

9°24.5 

9°26.0 

8°58.8 

3.8 - 2.4 

9.8 - 6.1 

15.8 

- 9.9 


38 

9°39.5 

9°41.1 

9°13.1 

3.8 - 2.4 

9.8 - 6.3 

15.8 - 10.1 

39 

9°09.7 

9°11.3 

8°44.7 

3.9 - 2.4 

9.9 - 6.0 

15.9 - 9.7 


39 

9°24.7 

9°26.3 

8°59.0 

3.9 - 2.4 

9.9 - 6.2 

15.9 

- 9.9 


39 

9°39.7 

9°41.3 

9°13.3 

3.9 - 2.5 

9.9 - 6.4 

15.9 - 10.2 

40 

9°10.0 

9°11.5 

8°44.9 

4.0 - 2.4 

10.0 - 6.1 

16.0 - 9.7 


40 

9°25.0 

9°26.5 

8°59.3 

4.0 - 2.5 

10.0 - 6.3 

16.0 

10.0 


40 

9°40.0 

9°41.6 

9°13.6 

4.0 - 2.6 

10.0 - 6.4 

16.0 - 10.3 

41 

9°10.2 

9°11.8 

8°45.2 

4.1 - 2.5 

10.1 - 6.1 

16.1 - 9.8 


41 

9°25.2 

9°26.8 

8°59.5 

4.1 - 2.6 

10.1 - 6.3 

16.1 

10.1 


41 

9°40.2 

9°41.8 

9°13.8 

4.1 - 2.6 

10.1 - 6.5 

16.1 - 10.3 

42 

9°10.5 

9°12.0 

8°45.4 

4.2 - 2.6 

10.2 - 6.2 

16.2 - 9.9 


42 

9°25.5 

9°27.0 

8°59.7 

4.2 - 2.6 

10.2 - 6.4 

16.2 

10.1 


42 

9°40.5 

9°42.1 

9°14.1 

4.2 - 2.7 

10.2 - 6.5 

16.2 - 10.4 

43 

9°10.8 

9°12.3 

8°45.7 

4.3 - 2.6 

10.3 - 6.3 

16.3 - 9.9 


43 

9°25.8 

9°27.3 

8°60.0 

4.3 - 2.7 

10.3 - 6.4 

16.3 

10.2 


43 

9°40.8 

9°42.3 

9° 14.3 

4.3 - 2.8 

10.3 - 6.6 

16.3 - 10.5 

44 

9°11.0 

9°12.5 

8°45.9 

4.4 - 2.7 

10.4 - 6.3 

16.4 - 10.0 


44 

9°26.0 

9°27.5 

9°00.2 

4.4 - 2.8 

10.4 - 6.5 

16.4 

10.3 


44 

9°41.0 

9°42.6 

9°14.5 

4.4 - 2.8 

10.4 - 6.7 

16.4 - 10.5 

45 

9° 11.2 

9°12.8 

8°46.1 

4.5 - 2.7 

10.5 - 6.4 

16.5 - 10.0 


45 

9°26.2 

9°27.8 

9°00.5 

4.5 - 2.8 

10.5 - 6.6 

16.5 

10.3 


45 

9°41.2 

9°42.8 

9° 14.8 

4.5 - 2.9 

10.5 - 6.7 

16.5 - 10.6 

46 

9°11.5 

9°13.0 

8°46.4 

4.6 - 2.8 

10.6 - 6.4 

16.6 - 10.1 


46 

9°26.5 

9°28.0 

9°00.7 

4.6 - 2.9 

10.6 - 6.6 

16.6 

10.4 


46 

9°41.5 

9°43.1 

9°15.0 

4.6 - 3.0 

10.6 - 6.8 

16.6 - 10.7 

47 

9° 11.7 

9°13.3 

8°46.6 

4.7 - 2.9 

10.7 - 6.5 

16.7 - 10.2 


47 

9°26.7 

9°28.3 

9°00.9 

4.7 - 2.9 

10.7 - 6.7 

16.7 

10.4 


47 

9°41.7 

9°43.3 

9°15.2 

4.7 - 3.0 

10.7 - 6.9 

16.7 - 10.7 

48 

9°12.0 

9°13.5 

8°46.9 

4.8 - 2.9 

10.8 - 6.6 

16.8 - 10.2 


48 

9°27.0 

9°28.5 

9°01.2 

4.8 - 3.0 

10.8 - 6.8 

16.8 

10.5 


48 

9°42.0 

9°43.6 

9°15.5 

4.8 - 3.1 

10.8 - 6.9 

16.8 - 10.8 

49 

9°12.3 

9°13.8 

8°47.1 

4.9 - 3.0 

10.9 - 6.6 

16.9 - 10.3 


49 

9°27.3 

9°28.8 

9°01.4 

4.9 - 3.1 

10.9 - 6.8 

16.9 

10.6 


49 

9°42.3 

9°43.8 

9°15.7 

4.9 - 3.1 

10.9 - 7.0 

16.9 - 10.8 

50 

9°12.5 

9° 14.0 

8°47.3 

5.0 - 3.0 

11.0 - 6.7 

17.0 - 10.3 


50 

9°27.5 

9°29.1 

9°01.6 

5.0 - 3.1 

11.0 - 6.9 

17.0 

10.6 


50 

9°42.5 

9°44.1 

9°16.0 

5.0 - 3.2 

11.0 - 7.1 

17.0 - 10.9 

51 

9°12.8 

9° 14.3 

8°47.6 

5.1 - 3.1 

11.1 - 6.8 

17.1 - 10.4 


51 

9°27.8 

9°29.3 

9°01.9 

5.1 - 3.2 

11.1 - 6.9 

17.1 

10.7 


51 

9°42.8 

9°44.3 

9°16.2 

5.1 - 3.3 

11.1 - 7.1 

17.1 - 11.0 

52 

9°13.0 

9° 14.5 

8°47.8 

5.2 - 3.2 

11.2 - 6.8 

17.2 - 10.5 


52 

9°28.0 

9°29.6 

9°02.1 

5.2 - 3.3 

11.2 - 7.0 

17.2 

10.8 


52 

9°43.0 

9°44.6 

9°16.4 

5.2 - 3.3 

11.2 - 7.2 

17.2 - 11.0 

53 

9°13.2 

9° 14.8 

8°48.0 

5.3 - 3.2 

11.3 - 6.9 

17.3 - 10.5 


53 

9°28.2 

9°29.8 

9° 02.4 

5.3 - 3.3 

11.3 - 7.1 

17.3 

10.8 


53 

9°43.2 

9°44.8 

9°16.7 

5.3 - 3.4 

11.3 - 7.3 

17.3 - 11.1 

54 

9°13.5 

9°15.0 

8°48.3 

5.4 - 3.3 

11.4 - 6.9 

17.4 - 10.6 


54 

9°28.5 

9°30.1 

9°02.6 

5.4 - 3.4 

11.4 - 7.1 

17.4 

10.9 


54 

9°43.5 

9°45.1 

9°16.9 

5.4 - 3.5 

11.4 - 7.3 

17.4 - 11.2 

55 

9°13.7 

9°15.3 

8°48.5 

5.5 - 3.3 

11.5 - 7.0 

17.5 - 10.6 


55 

9°28.7 

9°30.3 

9°02.8 

5.5 - 3.4 

11.5 - 7.2 

17.5 

10.9 


55 

9°43.7 

9°45.3 

9°17.2 

5.5 - 3.5 

11.5 - 7.4 

17.5 - 11.2 

56 

9° 14.0 

9°15.5 

8°48.8 

5.6 - 3.4 

11.6 - 7.1 

17.6 - 10.7 


56 

9°29.0 

9°30.6 

9°03.1 

5.6 - 3.5 

11.6 - 7.3 

17.6 

11.0 


56 

9°44.0 

9°45.6 

9°17.4 

5.6 - 3.6 

11.6 - 7.4 

17.6 - 11.3 

57 

9° 14.3 

9°15.8 

8°49.0 

5.7 - 3.5 

11.7 - 7.1 

17.7 - 10.8 


57 

9°29.3 

9°30.8 

9°03.3 

5.7 - 3.6 

11.7 - 7.3 

17.7 

11.1 


57 

9°44.3 

9°45.8 

9°17.6 

5.7 - 3.7 

11.7 - 7.5 

17.7 - 11.4 

58 

9° 14.5 

9°16.0 

8°49.2 

5.8 - 3.5 

11.8 - 7.2 

17.8 - 10.8 


58 

9°29.5 

9°31.1 

9°03.6 

5.8 - 3.6 

11.8 - 7.4 

17.8 

11.1 


58 

9°44.5 

9°46.1 

9°17.9 

5.8 - 3.7 

11.8 - 7.6 

17.8 - 11.4 

59 

9° 14.8 

9°16.3 

8°49.5 

5.9 - 3.6 

11.9 - 7.2 

17.9 - 10.9 


59 

9°29.8 

9°31.3 

9°03.8 

5.9 - 3.7 

11.9 - 7.4 

17.9 

11.2 


59 

9°44.8 

9°46.3 

9°18.1 

5.9 - 3.8 

11.9 - 7.6 

17.9 - 11.5 



Increments and Corrections 


m 

39 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

40 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

41 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

9' J 45.0 

9“46.6 

9 U 18.4 

0.0 - 0.0 

6.0 - 4.0 

12.0 - 7.9 


0 

10°00.0 

10°01.6 

9“32.7 

0.0 - 0.0 

6.0 - 4.1 

12.0 - 8.1 


0 

10° 15.0 

10° 16.7 

9 U 47.0 

0.0 - 0.0 

6.0 - 4.2 

12.0 - 8.3 

1 

9°45.2 

9°46.8 

9°18.6 

0.1 - 0.1 

6.1 - 4.0 

12.1 - 8.0 


1 

10°00.2 

10°01.9 

9°32.9 

0.1 - 0.1 

6.1 - 4.1 

12.1 - 8.2 


1 

10°15.2 

10°16.9 

9°47.2 

0.1 - 0.1 

6.1 - 4.2 

12.1 - 8.4 

2 

9°45.5 

9°47.1 

9°18.8 

0.2 - 0.1 

6.2 - 4.1 

12.2 - 8.0 


2 

10°00.5 

10°02.1 

9°33.1 

0.2 - 0.1 

6.2 - 4.2 

12.2 - 8.2 


2 

10°15.5 

10°17.2 

9°47.5 

0.2 - 0.1 

6.2 - 4.3 

12.2 - 8.4 

3 

9°45.7 

9°47.4 

9°19.1 

0.3 - 0.2 

6.3 - 4.1 

12.3 - 8.1 


3 

10°00.7 

10°02.4 

9°33.4 

0.3 - 0.2 

6.3 - 4.3 

12.3 - 8.3 


3 

10° 15.7 

10°17.4 

9°47.7 

0.3 - 0.2 

6.3 - 4.4 

12.3 - 8.5 

4 

9°46.0 

9°47.6 

9°19.3 

0.4 - 0.3 

6.4 - 4.2 

12.4 - 8.2 


4 

10°01.0 

10°02.6 

9°33.6 

0.4 - 0.3 

6.4 - 4.3 

12.4 - 8.4 


4 

10°16.0 

10°17.7 

9°47.9 

0.4 - 0.3 

6.4 - 4.4 

12.4 - 8.6 

5 

9°46.3 

9°47.9 

9°19.5 

0.5 - 0.3 

6.5 - 4.3 

12.5 - 8.2 


5 

10°01.3 

10°02.9 

9°33.9 

0.5 - 0.3 

6.5 - 4.4 

12.5 - 8.4 


5 

10°16.3 

10°17.9 

9°48.2 

0.5 - 0.3 

6.5 - 4.5 

12.5 - 8.6 

6 

9°46.5 

9°48.1 

9°19.8 

0.6 - 0.4 

6.6 - 4.3 

12.6 - 8.3 


6 

10°01.5 

10°03.1 

9°34.1 

0.6 - 0.4 

6.6 - 4.5 

12.6 - 8.5 


6 

10°16.5 

10°18.2 

9°48.4 

0.6 - 0.4 

6.6 - 4.6 

12.6 - 8.7 

7 

9°46.8 

9°48.4 

9°20.0 

0.7 - 0.5 

6.7 - 4.4 

12.7 - 8.4 


7 

10°01.8 

10°03.4 

9°34.3 

0.7 - 0.5 

6.7 - 4.5 

12.7 - 8.6 


7 

10°16.8 

10°18.4 

9°48.7 

0.7 - 0.5 

6.7 - 4.6 

12.7 - 8.8 

8 

9°47.0 

9°48.6 

9°20.3 

0.8 - 0.5 

6.8 - 4.5 

12.8 - 8.4 


8 

10°02.0 

10°03.6 

9°34.6 

0.8 - 0.5 

6.8 - 4.6 

12.8 - 8.6 


8 

10° 17.0 

10°18.7 

9°48.9 

0.8 - 0.6 

6.8 - 4.7 

12.8 - 8.9 

9 

9°47.2 

9°48.9 

9°20.5 

0.9 - 0.6 

6.9 - 4.5 

12.9 - 8.5 


9 

10°02.2 

10°03.9 

9°34.8 

0.9 - 0.6 

6.9 - 4.7 

12.9 - 8.7 


9 

10° 17.2 

10°18.9 

9°49.1 

0.9 - 0.6 

6.9 - 4.8 

12.9 - 8.9 

10 

9°47.5 

9°49.1 

9°20.7 

1.0 - 0.7 

7.0 - 4.6 

13.0 - 8.6 


10 

10°02.5 

10°04.1 

9°35.1 

1.0 - 0.7 

7.0 - 4.7 

13.0 - 8.8 


10 

10° 17.5 

10°19.2 

9°49.4 

1.0 - 0.7 

7.0 - 4.8 

13.0 - 9.0 

11 

9°47.7 

9°49.4 

9°21.0 

1.1 - 0.7 

7.1 - 4.7 

13.1 - 8.6 


11 

10°02.7 

10°04.4 

9°35.3 

1.1 - 0.7 

7.1 - 4.8 

13.1 - 8.8 


11 

10° 17.7 

10° 19.4 

9°49.6 

1.1 - 0.8 

7.1 - 4.9 

13.1 - 9.1 

12 

9°48.0 

9°49.6 

9°21.2 

1.2 - 0.8 

7.2 - 4.7 

13.2 - 8.7 


12 

10°03.0 

10°04.6 

9°35.5 

1.2 - 0.8 

7.2 - 4.9 

13.2 - 8.9 


12 

10°18.0 

10°19.7 

9°49.8 

1.2 - 0.8 

7.2 - 5.0 

13.2 - 9.1 

13 

9°48.3 

9°49.9 

9°21.5 

1.3 - 0.9 

7.3 - 4.8 

13.3 - 8.8 


13 

10°03.3 

10°04.9 

9°35.8 

1.3 - 0.9 

7.3 - 4.9 

13.3 - 9.0 


13 

10°18.3 

10°19.9 

9°50.1 

1.3 - 0.9 

7.3 - 5.0 

13.3 - 9.2 

14 

9°48.5 

9°50.1 

9°21.7 

1.4 - 0.9 

7.4 - 4.9 

13.4 - 8.8 


14 

10°03.5 

10°05.1 

9°36.0 

1.4 - 0.9 

7.4 - 5.0 

13.4 - 9.0 


14 

10°18.5 

10°20.2 

9°50.3 

1.4 - 1.0 

7.4 - 5.1 

13.4 - 9.3 

IS 

9°48.8 

9°50.4 

9°21.9 

1.5 - 1.0 

7.5 - 4.9 

13.5 - 8.9 


15 

10°03.8 

10°05.4 

9°36.2 

1.5 - 1.0 

7.5 - 5.1 

13.5 - 9.1 


15 

10°18.8 

10°20.4 

9°50.6 

1.5 - 1.0 

7.5 - 5.2 

13.5 - 9.3 

16 

9°49.0 

9°50.6 

9°22.2 

1.6 - 1.1 

7.6 - 5.0 

13.6 - 9.0 


16 

10°04.0 

10°05.7 

9°36.5 

1.6 - 1.1 

7.6 - 5.1 

13.6 - 9.2 


16 

10°19.0 

10°20.7 

9°50.8 

1.6 - 1.1 

7.6 - 5.3 

13.6 - 9.4 

17 

9°49.2 

9°50.9 

9°22.4 

1.7 - 1.1 

7.7 - 5.1 

13.7 - 9.0 


17 

10°04.2 

10°05.9 

9°36.7 

1.7 - 1.1 

7.7 - 5.2 

13.7 - 9.2 


17 

10°19.2 

10°20.9 

9°51.0 

1.7 - 1.2 

7.7 - 5.3 

13.7 - 9.5 

18 

9°49.5 

9°51.1 

9°22.6 

1.8 - 1.2 

7.8 - 5.1 

13.8 - 9.1 


18 

10°04.5 

10°06.2 

9°37.0 

1.8 - 1.2 

7.8 - 5.3 

13.8 - 9.3 


18 

10°19.5 

10°21.2 

9°51.3 

1.8 - 1.2 

7.8 - 5.4 

13.8 - 9.5 

19 

9°49.8 

9°51.4 

9°22.9 

1.9 - 1.3 

7.9 - 5.2 

13.9 - 9.2 


19 

10°04.8 

10°06.4 

9°37.2 

1.9 - 1.3 

7.9 - 5.3 

13.9 - 9.4 


19 

10°19.8 

10°21.4 

9°51.5 

1.9 - 1.3 

7.9 - 5.5 

13.9 - 9.6 

20 

9°50.0 

9°51.6 

9°23.1 

2.0 - 1.3 

8.0 - 5.3 

14.0 - 9.2 


20 

10°05.0 

10°06.7 

9°37.4 

2.0 - 1.4 

8.0 - 5.4 

14.0 - 9.5 


20 

10°20.0 

10°21.7 

9°51.8 

2.0 - 1.4 

8.0 - 5.5 

14.0 - 9.7 

21 

9°50.3 

9°51.9 

9°23.4 

2.1 - 1.4 

8.1 - 5.3 

14.1 - 9.3 


21 

10°05.3 

10°06.9 

9°37.7 

2.1 - 1.4 

8.1 - 5.5 

14.1 - 9.5 


21 

10°20.3 

10°21.9 

9°52.0 

2.1 - 1.5 

8.1 - 5.6 

14.1 - 9.8 

22 

9°50.5 

9°52.1 

9°23.6 

2.2 - 1.4 

8.2 - 5.4 

14.2 - 9.3 


22 

10°05.5 

10°07.2 

9°37.9 

2.2 - 1.5 

8.2 - 5.5 

14.2 - 9.6 


22 

10°20.5 

10°22.2 

9°52.2 

2.2 - 1.5 

8.2 - 5.7 

14.2 - 9.8 

23 

9°50.7 

9°52.4 

9°23.8 

2.3 - 1.5 

8.3 - 5.5 

14.3 - 9.4 


23 

10°05.7 

10°07.4 

9°38.2 

2.3 - 1.6 

8.3 - 5.6 

14.3 - 9.7 


23 

10°20.7 

10°22.4 

9°52.5 

2.3 - 1.6 

8.3 - 5.7 

14.3 - 9.9 

24 

9°51.0 

9°52.6 

9°24.1 

2.4 - 1.6 

8.4 - 5.5 

14.4 - 9.5 


24 

10°06.0 

10°07.7 

9°38.4 

2.4 - 1.6 

8.4 - 5.7 

14.4 - 9.7 


24 

10°21.0 

10°22.7 

9°52.7 

2.4 - 1.7 

8.4 - 5.8 

14.4 - 10.0 

25 

9°51.2 

9°52.9 

9°24.3 

2.5 - 1.6 

8.5 - 5.6 

14.5 - 9.5 


25 

10°06.2 

10°07.9 

9°38.6 

2.5 - 1.7 

8.5 - 5.7 

14.5 - 9.8 


25 

10°21.2 

10°22.9 

9°52.9 

2.5 - 1.7 

8.5 - 5.9 

14.5 - 10.0 

26 

9°51.5 

9°53.1 

9°24.6 

2.6 - 1.7 

8.6 - 5.7 

14.6 - 9.6 


26 

10°06.5 

10°08.2 

9°38.9 

2.6 - 1.8 

8.6 - 5.8 

14.6 - 9.9 


26 

10°21.5 

10°23.2 

9°53.2 

2.6 - 1.8 

8.6 - 5.9 

14.6 - 10.1 

27 

9°51.8 

9°53.4 

9°24.8 

2.7 - 1.8 

8.7 - 5.7 

14.7 - 9.7 


27 

10°06.8 

10°08.4 

9°39.1 

2.7 - 1.8 

8.7 - 5.9 

14.7 - 9.9 


27 

10°21.8 

10°23.4 

9°53.4 

2.7 - 1.9 

8.7 - 6.0 

14.7 - 10.2 

28 

9°52.0 

9°53.6 

9°25.0 

2.8 - 1.8 

8.8 - 5.8 

14.8 - 9.7 


28 

10°07.0 

10°08.7 

9°39.3 

2.8 - 1.9 

8.8 - 5.9 

14.8 - 10.0 


28 

10°22.0 

10°23.7 

9°53.7 

2.8 - 1.9 

8.8 - 6.1 

14.8 - 10.2 

29 

9°52.3 

9°53.9 

9°25.3 

2.9 - 1.9 

8.9 - 5.9 

14.9 - 9.8 


29 

10°07.3 

10°08.9 

9°39.6 

2.9 - 2.0 

8.9 - 6.0 

14.9 - 10.1 


29 

10°22.3 

10°24.0 

9°53.9 

2.9 - 2.0 

8.9 - 6.2 

14.9 - 10.3 

30 

9°52.5 

9°54.1 

9°25.5 

3.0 - 2.0 

9.0 - 5.9 

15.0 - 9.9 


30 

10°07.5 

10°09.2 

9°39.8 

3.0 - 2.0 

9.0 - 6.1 

15.0 - 10.1 


30 

10°22.5 

10°24.2 

9°54.1 

3.0 - 2.1 

9.0 - 6.2 

15.0 - 10.4 

31 

9°52.7 

9°54.4 

9°25.7 

3.1 - 2.0 

9.1 - 6.0 

15.1 - 9.9 


31 

10°07.7 

10°09.4 

9°40.1 

3.1 - 2.1 

9.1 - 6.1 

15.1 - 10.2 


31 

10°22.7 

10°24.5 

9°54.4 

3.1 - 2.1 

9.1 - 6.3 

15.1 - 10.4 

32 

9°53.0 

9°54.6 

9°26.0 

3.2 - 2.1 

9.2 - 6.1 

15.2 - 10.0 


32 

10°08.0 

10°09.7 

9°40.3 

3.2 - 2.2 

9.2 - 6.2 

15.2 - 10.3 


32 

10°23.0 

10°24.7 

9°54.6 

3.2 - 2.2 

9.2 - 6.4 

15.2 - 10.5 

33 

9°53.2 

9°54.9 

9°26.2 

3.3 - 2.2 

9.3 - 6.1 

15.3 - 10.1 


33 

10°08.2 

10°09.9 

9°40.5 

3.3 - 2.2 

9.3 - 6.3 

15.3 - 10.3 


33 

10°23.2 

10°25.0 

9°54.9 

3.3 - 2.3 

9.3 - 6.4 

15.3 - 10.6 

34 

9°53.5 

9°55.1 

9°26.5 

3.4 - 2.2 

9.4 - 6.2 

15.4 - 10.1 


34 

10°08.5 

10°10.2 

9°40.8 

3.4 - 2.3 

9.4 - 6.3 

15.4 - 10.4 


34 

10°23.5 

10°25.2 

9°55.1 

3.4 - 2.4 

9.4 - 6.5 

15.4 - 10.7 

35 

9°53.8 

9°55.4 

9°26.7 

3.5 - 2.3 

9.5 - 6.3 

15.5 - 10.2 


35 

10°08.8 

10° 10.4 

9°41.0 

3.5 - 2.4 

9.5 - 6.4 

15.5 - 10.5 


35 

10°23.8 

10°25.5 

9°55.3 

3.5 - 2.4 

9.5 - 6.6 

15.5 - 10.7 

36 

9°54.0 

9°55.6 

9°26.9 

3.6 - 2.4 

9.6 - 6.3 

15.6 - 10.3 


36 

10°09.0 

10°10.7 

9°41.3 

3.6 - 2.4 

9.6 - 6.5 

15.6 - 10.5 


36 

10°24.0 

10°25.7 

9°55.6 

3.6 - 2.5 

9.6 - 6.6 

15.6 - 10.8 

37 

9°54.3 

9°55.9 

9°27.2 

3.7 - 2.4 

9.7 - 6.4 

15.7 - 10.3 


37 

10°09.3 

10° 10.9 

9°41.5 

3.7 - 2.5 

9.7 - 6.5 

15.7 - 10.6 


37 

10°24.3 

10°26.0 

9°55.8 

3.7 - 2.6 

9.7 - 6.7 

15.7 - 10.9 

38 

9°54.5 

9°56.1 

9°27.4 

3.8 - 2.5 

9.8 - 6.5 

15.8 - 10.4 


38 

10°09.5 

10° 11.2 

9°41.7 

3.8 - 2.6 

9.8 - 6.6 

15.8 - 10.7 


38 

10°24.5 

10°26.2 

9°56.1 

3.8 - 2.6 

9.8 - 6.8 

15.8 - 10.9 

39 

9°54.7 

9°56.4 

9°27.7 

3.9 - 2.6 

9.9 - 6.5 

15.9 - 10.5 


39 

10°09.7 

10° 11.4 

9°42.0 

3.9 - 2.6 

9.9 - 6.7 

15.9 - 10.7 


39 

10°24.7 

10°26.5 

9°56.3 

3.9 - 2.7 

9.9 - 6.8 

15.9 - 11.0 

40 

9°55.0 

9°56.6 

9°27.9 

4.0 - 2.6 

10.0 - 6.6 

16.0 - 10.5 


40 

10° 10.0 

10° 11.7 

9°42.2 

4.0 - 2.7 

10.0 - 6.8 

16.0 - 10.8 


40 

10°25.0 

10°26.7 

9°56.5 

4.0 - 2.8 

10.0 - 6.9 

16.0 - 11.1 

41 

9°55.2 

9°56.9 

9°28.1 

4.1 - 2.7 

10.1 - 6.6 

16.1 - 10.6 


41 

10° 10.2 

10° 11.9 

9°42.4 

4.1 - 2.8 

10.1 - 6.8 

16.1 - 10.9 


41 

10°25.2 

10°27.0 

9°56.8 

4.1 - 2.8 

10.1 - 7.0 

16.1 - 11.1 

42 

9°55.5 

9°57.1 

9°28.4 

4.2 - 2.8 

10.2 - 6.7 

16.2 - 10.7 


42 

10° 10.5 

10° 12.2 

9°42.7 

4.2 - 2.8 

10.2 - 6.9 

16.2 - 10.9 


42 

10°25.5 

10°27.2 

9°57.0 

4.2 - 2.9 

10.2 - 7.1 

16.2 - 11.2 

43 

9°55.8 

9°57.4 

9°28.6 

4.3 - 2.8 

10.3 - 6.8 

16.3 - 10.7 


43 

10° 10.8 

10° 12.4 

9°42.9 

4.3 - 2.9 

10.3 - 7.0 

16.3 - 11.0 


43 

10°25.8 

10°27.5 

9°57.2 

4.3 - 3.0 

10.3 - 7.1 

16.3 - 11.3 

44 

9°56.0 

9°57.6 

9°28.8 

4.4 - 2.9 

10.4 - 6.8 

16.4 - 10.8 


44 

10°11.0 

10° 12.7 

9°43.2 

4.4 - 3.0 

10.4 - 7.0 

16.4 - 11.1 


44 

10°26.0 

10°27.7 

9°57.5 

4.4 - 3.0 

10.4 - 7.2 

16.4 - 11.3 

45 

9°56.2 

9°57.9 

9°29.1 

4.5 - 3.0 

10.5 - 6.9 

16.5 - 10.9 


45 

10°11.2 

10°12.9 

9°43.4 

4.5 - 3.0 

10.5 - 7.1 

16.5 - 11.1 


45 

10°26.2 

10°28.0 

9°57.7 

4.5 - 3.1 

10.5 - 7.3 

16.5 - 11.4 

46 

9°56.5 

9°58.1 

9°29.3 

4.6 - 3.0 

10.6 - 7.0 

16.6 - 10.9 


46 

10°11.5 

10°13.2 

9°43.6 

4.6 - 3.1 

10.6 - 7.2 

16.6 - 11.2 


46 

10°26.5 

10°28.2 

9°58.0 

4.6 - 3.2 

10.6 - 7.3 

16.6 - 11.5 

47 

9°56.7 

9°58.4 

9°29.6 

4.7 - 3.1 

10.7 - 7.0 

16.7 - 11.0 


47 

10°11.7 

10° 13.4 

9°43.9 

4.7 - 3.2 

10.7 - 7.2 

16.7 - 11.3 


47 

10°26.7 

10°28.5 

9°58.2 

4.7 - 3.3 

10.7 - 7.4 

16.7 - 11.6 

48 

9°57.0 

9°58.6 

9°29.8 

4.8 - 3.2 

10.8 - 7.1 

16.8 - 11.1 


48 

10° 12.0 

10°13.7 

9°44.1 

4.8 - 3.2 

10.8 - 7.3 

16.8 - 11.3 


48 

10°27.0 

10°28.7 

9°58.4 

4.8 - 3.3 

10.8 - 7.5 

16.8 - 11.6 

49 

9°57.3 

9°58.9 

9°30.0 

4.9 - 3.2 

10.9 - 7.2 

16.9 - 11.1 


49 

10° 12.3 

10°13.9 

9°44.4 

4.9 - 3.3 

10.9 - 7.4 

16.9 - 11.4 


49 

10°27.3 

10°29.0 

9°58.7 

4.9 - 3.4 

10.9 - 7.5 

16.9 - 11.7 

50 

9°57.5 

9°59.1 

9°30.3 

5.0 - 3.3 

11.0 - 7.2 

17.0 - 11.2 


50 

10° 12.5 

10° 14.2 

9°44.6 

5.0 - 3.4 

11.0 - 7.4 

17.0 - 11.5 


50 

10°27.5 

10°29.2 

9°58.9 

5.0 - 3.5 

11.0 - 7.6 

17.0 - 11.8 

51 

9°57.8 

9°59.4 

9°30.5 

5.1 - 3.4 

11.1 - 7.3 

17.1 - 11.3 


51 

10 ° 12.8 

10° 14.4 

9°44.8 

5.1 - 3.4 

11.1 - 7.5 

17.1 - 11.5 


51 

10°27.8 

10°29.5 

9°59.2 

5.1 - 3.5 

11.1 - 7.7 

17.1 - 11.8 

52 

9°58.0 

9°59.6 

9°30.8 

5.2 - 3.4 

11.2 - 7.4 

17.2 - 11.3 


52 

10° 13.0 

10° 14.7 

9°45.1 

5.2 - 3.5 

11.2 - 7.6 

17.2 - 11.6 


52 

10°28.0 

10°29.7 

9°59.4 

5.2 - 3.6 

11.2 - 7.7 

17.2 - 11.9 

53 

9°58.2 

9°59.9 

9°31.0 

5.3 - 3.5 

11.3 - 7.4 

17.3 - 11.4 


53 

10° 13.2 

10° 14.9 

9°45.3 

5.3 - 3.6 

11.3 - 7.6 

17.3 - 11.7 


53 

10°28.2 

10°30.0 

9°59.6 

5.3 - 3.7 

11.3 - 7.8 

17.3 - 12.0 

54 

9°58.5 

10 °00.1 

9°31.2 

5.4 - 3.6 

11.4 - 7.5 

17.4 - 11.5 


54 

10° 13.5 

10°15.2 

9°45.6 

5.4 - 3.6 

11.4 - 7.7 

17.4 - 11.7 


54 

10°28.5 

10°30.2 

9°59.9 

5.4 - 3.7 

11.4 - 7.9 

17.4 - 12.0 

55 

9°58.7 

10°00.4 

9°31.5 

5.5 - 3.6 

11.5 - 7.6 

17.5 - 11.5 


55 

10° 13.7 

10°15.4 

9°45.8 

5.5 - 3.7 

11.5 - 7.8 

17.5 - 11.8 


55 

10°28.7 

10°30.5 

10 °00.1 

5.5 - 3.8 

11.5 - 8.0 

17.5 - 12.1 

56 

9°59.0 

10 °00.6 

9°31.7 

5.6 - 3.7 

11.6 - 7.6 

17.6 - 11.6 


56 

10° 14.0 

10°15.7 

9°46.0 

5.6 - 3.8 

11.6 - 7.8 

17.6 - 11.9 


56 

10°29.0 

10°30.7 

10°00.3 

5.6 - 3.9 

11.6 - 8.0 

17.6 - 12.2 

57 

9°59.3 

10°00.9 

9°32.0 

5.7 - 3.8 

11.7 - 7.7 

17.7 - 11.7 


57 

10° 14.3 

10°15.9 

9°46.3 

5.7 - 3.8 

11.7 - 7.9 

17.7 - 11.9 


57 

10°29.3 

10°31.0 

10 °00.6 

5.7 - 3.9 

11.7 - 8.1 

17.7 - 12.2 

58 

9°59.5 

10 °01.1 

9°32.2 

5.8 - 3.8 

11.8 - 7.8 

17.8 - 11.7 


58 

10° 14.5 

10 ° 16.2 

9°46.5 

5.8 - 3.9 

11.8 - 8.0 

17.8 - 12.0 


58 

10°29.5 

10°31.2 

10 °00.8 

5.8 - 4.0 

11.8 - 8.2 

17.8 - 12.3 

59 

9°59.8 

10°01.4 

9°32.4 

5.9 - 3.9 

11.9 - 7.8 

17.9 - 11.8 


59 

10° 14.8 

10° 16.4 

9°46.7 

5.9 - 4.0 

11.9 - 8.0 

17.9 - 12.1 


59 

10°29.8 

10°31.5 

10 °01.1 

5.9 - 4.1 

11.9 - 8.2 

17.9 - 12.4 



Increments and Corrections 


m 

42 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

43 

Sun 

Plan. 

Aries 

Moon 

v and d corr 


m 

44 

Sun 

Plan. 

Aries 

Moon 

v and d corr 

0 

10°30.0 

10"31.7 

10°01.3 

0.0 - 0.0 

6.0 - 4.3 

12.0 - 8.5 


0 

10°45.0 

10 ,J 46.8 

10 u 15.6 

0.0 - 0.0 

6.0 - 4.4 

12.0 - 8.7 


0 

11°00.0 

11°01.8 

10°29.9 

0.0 - 0.0 

6.0 - 4.5 

12.0 - 8.9 

1 

10°30.2 

10°32.0 

10°01.5 

0.1 - 0.1 

6.1 - 4.3 

12.1 - 8.6 


1 

10°45.2 

10°47.0 

10°15.9 

0.1 - 0.1 

6.1 - 4.4 

12.1 - 8.8 


1 

11°00.2 

11°02.1 

10°30.2 

0.1 - 0.1 

6.1 - 4.5 

12.1 - 9.0 

2 

10°30.5 

10°32.2 

10°01.8 

0.2 - 0.1 

6.2 - 4.4 

12.2 - 8.6 


2 

10°45.5 

10°47.3 

10°16.1 

0.2 - 0.1 

6.2 - 4.5 

12.2 - 8.8 


2 

11°00.5 

11°02.3 

10°30.4 

0.2 - 0.1 

6.2 - 4.6 

12.2 - 9.0 

3 

10°30.7 

10°32.5 

10°02.0 

0.3 - 0.2 

6.3 - 4.5 

12.3 - 8.7 


3 

10°45.7 

10°47.5 

10°16.3 

0.3 - 0.2 

6.3 - 4.6 

12.3 - 8.9 


3 

11°00.7 

11°02.6 

10°30.6 

0.3 - 0.2 

6.3 - 4.7 

12.3 - 9.1 

4 

10°31.0 

10°32.7 

10°02.3 

0.4 - 0.3 

6.4 - 4.5 

12.4 - 8.8 


4 

10°46.0 

10°47.8 

10°16.6 

0.4 - 0.3 

6.4 - 4.6 

12.4 - 9.0 


4 

11°01.0 

11°02.8 

10°30.9 

0.4 - 0.3 

6.4 - 4.7 

12.4 - 9.2 

5 

10°31.3 

10°33.0 

10°02.5 

0.5 - 0.4 

6.5 - 4.6 

12.5 - 8.9 


5 

10°46.3 

10°48.0 

10°16.8 

0.5 - 0.4 

6.5 - 4.7 

12.5 - 9.1 


5 

11°01.3 

11°03.1 

10°31.1 

0.5 - 0.4 

6.5 - 4.8 

12.5 - 9.3 

6 

10°31.5 

10°33.2 

10°02.7 

0.6 - 0.4 

6.6 - 4.7 

12.6 - 8.9 


6 

10°46.5 

10°48.3 

10° 17.0 

0.6 - 0.4 

6.6 - 4.8 

12.6 - 9.1 


6 

11°01.5 

11°03.3 

10°31.4 

0.6 - 0.4 

6.6 - 4.9 

12.6 - 9.3 

7 

10°31.8 

10°33.5 

10°03.0 

0.7 - 0.5 

6.7 - 4.7 

12.7 - 9.0 


7 

10°46.8 

10°48.5 

10° 17.3 

0.7 - 0.5 

6.7 - 4.9 

12.7 - 9.2 


7 

11°01.8 

11°03.6 

10°31.6 

0.7 - 0.5 

6.7 - 5.0 

12.7 - 9.4 

8 

10°32.0 

10°33.7 

10°03.2 

0.8 - 0.6 

6.8 - 4.8 

12.8 - 9.1 


8 

10°47.0 

10°48.8 

10° 17.5 

0.8 - 0.6 

6.8 - 4.9 

12.8 - 9.3 


8 

11°02.0 

11°03.8 

10°31.8 

0.8 - 0.6 

6.8 - 5.0 

12.8 - 9.5 

9 

10°32.2 

10°34.0 

10°03.4 

0.9 - 0.6 

6.9 - 4.9 

12.9 - 9.1 


9 

10°47.2 

10°49.0 

10°17.8 

0.9 - 0.7 

6.9 - 5.0 

12.9 - 9.4 


9 

11°02.2 

11°04.1 

10°32.1 

0.9 - 0.7 

6.9 - 5.1 

12.9 - 9.6 

10 

10°32.5 

10°34.2 

10°03.7 

1.0 - 0.7 

7.0 - 5.0 

13.0 - 9.2 


10 

10°47.5 

10°49.3 

10° 18.0 

1.0 - 0.7 

7.0 - 5.1 

13.0 - 9.4 


10 

11°02.5 

11°04.3 

10°32.3 

1.0 - 0.7 

7.0 - 5.2 

13.0 - 9.6 

11 

10°32.7 

10°34.5 

10°03.9 

1.1 - 0.8 

7.1 - 5.0 

13.1 - 9.3 


11 

10°47.7 

10°49.5 

10° 18.2 

1.1 - 0.8 

7.1 - 5.1 

13.1 - 9.5 


11 

11°02.7 

11°04.6 

10°32.6 

1.1 - 0.8 

7.1 - 5.3 

13.1 - 9.7 

12 

10°33.0 

10°34.7 

10°04.2 

1.2 - 0.9 

7.2 - 5.1 

13.2 - 9.4 


12 

10°48.0 

10°49.8 

10°18.5 

1.2 - 0.9 

7.2 - 5.2 

13.2 - 9.6 


12 

11°03.0 

11°04.8 

10°32.8 

1.2 - 0.9 

7.2 - 5.3 

13.2 - 9.8 

13 

10°33.3 

10°35.0 

10°04.4 

1.3 - 0.9 

7.3 - 5.2 

13.3 - 9.4 


13 

10°48.3 

10°50.0 

10° 18.7 

1.3 - 0.9 

7.3 - 5.3 

13.3 - 9.6 


13 

11°03.3 

11°05.1 

10°33.0 

1.3 - 1.0 

7.3 - 5.4 

13.3 - 9.9 

14 

10°33.5 

10°35.2 

10°04.6 

1.4 - 1.0 

7.4 - 5.2 

13.4 - 9.5 


14 

10°48.5 

10°50.3 

10° 19.0 

1.4 - 1.0 

7.4 - 5.4 

13.4 - 9.7 


14 

11°03.5 

11°05.3 

10°33.3 

1.4 - 1.0 

7.4 - 5.5 

13.4 - 9.9 

IS 

10°33.8 

10°35.5 

10°04.9 

1.5 - 1.1 

7.5 - 5.3 

13.5 - 9.6 


15 

10°48.8 

10°50.5 

10° 19.2 

1.5 - 1.1 

7.5 - 5.4 

13.5 - 9.8 


15 

11°03.8 

11°05.6 

10°33.5 

1.5 - 1.1 

7.5 - 5.6 

13.5 - 10.0 

16 

10°34.0 

10°35.7 

10°05.1 

1.6 - 1.1 

7.6 - 5.4 

13.6 - 9.6 


16 

10°49.0 

10°50.8 

10° 19.4 

1.6 - 1.2 

7.6 - 5.5 

13.6 - 9.9 


16 

11°04.0 

11°05.8 

10°33.8 

1.6 - 1.2 

7.6 - 5.6 

13.6 - 10.1 

17 

10°34.2 

10°36.0 

10°05.4 

1.7 - 1.2 

7.7 - 5.5 

13.7 - 9.7 


17 

10°49.2 

10°51.0 

10° 19.7 

1.7 - 1.2 

7.7 - 5.6 

13.7 - 9.9 


17 

11°04.2 

11°06.1 

10°34.0 

1.7 - 1.3 

7.7 - 5.7 

13.7 - 10.2 

18 

10° 34.5 

10°36.2 

10°05.6 

1.8 - 1.3 

7.8 - 5.5 

13.8 - 9.8 


18 

10°49.5 

10°51.3 

10° 19.9 

1.8 - 1.3 

7.8 - 5.7 

13.8 - 10.0 


18 

11°04.5 

11°06.3 

10°34.2 

1.8 - 1.3 

7.8 - 5.8 

13.8 - 10.2 

19 

10°34.8 

10°36.5 

10°05.8 

1.9 - 1.3 

7.9 - 5.6 

13.9 - 9.8 


19 

10°49.8 

10°51.5 

10°20.2 

1.9 - 1.4 

7.9 - 5.7 

13.9 - 10.1 


19 

11°04.8 

11°06.6 

10°34.5 

1.9 - 1.4 

7.9 - 5.9 

13.9 - 10.3 

20 

10°35.0 

10°36.7 

10°06.1 

2.0 - 1.4 

8.0 - 5.7 

14.0 - 9.9 


20 

10°50.0 

10°51.8 

10°20.4 

2.0 - 1.5 

8.0 - 5.8 

14.0 - 10.2 


20 

11°05.0 

11°06.8 

10°34.7 

2.0 - 1.5 

8.0 - 5.9 

14.0 - 10.4 

21 

10°35.3 

10°37.0 

10°06.3 

2.1 - 1.5 

8.1 - 5.7 

14.1 - 10.0 


21 

10°50.3 

10°52.0 

10°20.6 

2.1 - 1.5 

8.1 - 5.9 

14.1 - 10.2 


21 

11°05.3 

11°07.1 

10°34.9 

2.1 - 1.6 

8.1 - 6.0 

14.1 - 10.5 

22 

10°35.5 

10°37.2 

10°06.5 

2.2 - 1.6 

8.2 - 5.8 

14.2 - 10.1 


22 

10°50.5 

10°52.3 

10°20.9 

2.2 - 1.6 

8.2 - 5.9 

14.2 - 10.3 


22 

11°05.5 

11°07.3 

10°35.2 

2.2 - 1.6 

8.2 - 6.1 

14.2 - 10.5 

23 

10°35.7 

10°37.5 

10°06.8 

2.3 - 1.6 

8.3 - 5.9 

14.3 - 10.1 


23 

10°50.7 

10°52.5 

10°21.1 

2.3 - 1.7 

8.3 - 6.0 

14.3 - 10.4 


23 

11°05.7 

11°07.6 

10°35.4 

2.3 - 1.7 

8.3 - 6.2 

14.3 - 10.6 

24 

10°36.0 

10°37.7 

10°07.0 

2.4 - 1.7 

8.4 - 6.0 

14.4 - 10.2 


24 

10°51.0 

10°52.8 

10°21.3 

2.4 - 1.7 

8.4 - 6.1 

14.4 - 10.4 


24 

11°06.0 

11°07.8 

10°35.7 

2.4 - 1.8 

8.4 - 6.2 

14.4 - 10.7 

25 

10°36.2 

10°38.0 

10°07.3 

2.5 - 1.8 

8.5 - 6.0 

14.5 - 10.3 


25 

10°51.2 

10°53.0 

10°21.6 

2.5 - 1.8 

8.5 - 6.2 

14.5 - 10.5 


25 

11°06.2 

11°08.1 

10°35.9 

2.5 - 1.9 

8.5 - 6.3 

14.5 - 10.8 

26 

10°36.5 

10°38.2 

10°07.5 

2.6 - 1.8 

8.6 - 6.1 

14.6 - 10.3 


26 

10°51.5 

10°53.3 

10°21.8 

2.6 - 1.9 

8.6 - 6.2 

14.6 - 10.6 


26 

11°06.5 

11°08.3 

10°36.1 

2.6 - 1.9 

8.6 - 6.4 

14.6 - 10.8 

27 

10°36.8 

10°38.5 

10°07.7 

2.7 - 1.9 

8.7 - 6.2 

14.7 - 10.4 


27 

10°51.8 

10°53.5 

10°22.1 

2.7 - 2.0 

8.7 - 6.3 

14.7 - 10.7 


27 

11°06.8 

11°08.6 

10°36.4 

2.7 - 2.0 

8.7 - 6.5 

14.7 - 10.9 

28 

10°37.0 

10°38.7 

10°08.0 

2.8 - 2.0 

8.8 - 6.2 

14.8 - 10.5 


28 

10°52.0 

10°53.8 

10°22.3 

2.8 - 2.0 

8.8 - 6.4 

14.8 - 10.7 


28 

11°07.0 

11°08.8 

10°36.6 

2.8 - 2.1 

8.8 - 6.5 

14.8 - 11.0 

29 

10°37.3 

10°39.0 

10°08.2 

2.9 - 2.1 

8.9 - 6.3 

14.9 - 10.6 


29 

10°52.3 

10°54.0 

10°22.5 

2.9 - 2.1 

8.9 - 6.5 

14.9 - 10.8 


29 

11°07.3 

11°09.1 

10°36.9 

2.9 - 2.2 

8.9 - 6.6 

14.9 - 11.1 

30 

10°37.5 

10°39.2 

10°08.5 

3.0 - 2.1 

9.0 - 6.4 

15.0 - 10.6 


30 

10°52.5 

10°54.3 

10°22.8 

3.0 - 2.2 

9.0 - 6.5 

15.0 - 10.9 


30 

11°07.5 

11°09.3 

10°37.1 

3.0 - 2.2 

9.0 - 6.7 

15.0 - 11.1 

31 

10°37.7 

10°39.5 

10°08.7 

3.1 - 2.2 

9.1 - 6.4 

15.1 - 10.7 


31 

10°52.7 

10°54.5 

10°23.0 

3.1 - 2.2 

9.1 - 6.6 

15.1 - 10.9 


31 

11°07.7 

11°09.6 

10°37.3 

3.1 - 2.3 

9.1 - 6.7 

15.1 - 11.2 

32 

10°38.0 

10°39.7 

10°08.9 

3.2 - 2.3 

9.2 - 6.5 

15.2 - 10.8 


32 

10°53.0 

10°54.8 

10°23.3 

3.2 - 2.3 

9.2 - 6.7 

15.2 - 11.0 


32 

11°08.0 

11°09.8 

10°37.6 

3.2 - 2.4 

9.2 - 6.8 

15.2 - 11.3 

33 

10°38.2 

10°40.0 

10°09.2 

3.3 - 2.3 

9.3 - 6.6 

15.3 - 10.8 


33 

10°53.2 

10°55.0 

10°23.5 

3.3 - 2.4 

9.3 - 6.7 

15.3 - 11.1 


33 

11°08.2 

11°10.1 

10°37.8 

3.3 - 2.4 

9.3 - 6.9 

15.3 - 11.3 

34 

10°38.5 

10°40.2 

10°09.4 

3.4 - 2.4 

9.4 - 6.7 

15.4 - 10.9 


34 

10°53.5 

10°55.3 

10°23.7 

3.4 - 2.5 

9.4 - 6.8 

15.4 - 11.2 


34 

11°08.5 

11°10.3 

10°38.0 

3.4 - 2.5 

9.4 - 7.0 

15.4 - 11.4 

35 

10°38.8 

10°40.5 

10°09.7 

3.5 - 2.5 

9.5 - 6.7 

15.5 - 11.0 


35 

10°53.8 

10°55.5 

10° 24.0 

3.5 - 2.5 

9.5 - 6.9 

15.5 - 11.2 


35 

11°08.8 

11°10.6 

10°38.3 

3.5 - 2.6 

9.5 - 7.0 

15.5 - 11.5 

36 

10°39.0 

10°40.7 

10°09.9 

3.6 - 2.6 

9.6 - 6.8 

15.6 - 11.1 


36 

10°54.0 

10°55.8 

10° 24.2 

3.6 - 2.6 

9.6 - 7.0 

15.6 - 11.3 


36 

11°09.0 

11°10.8 

10°38.5 

3.6 - 2.7 

9.6 - 7.1 

15.6 - 11.6 

37 

10°39.3 

10°41.0 

10°10.1 

3.7 - 2.6 

9.7 - 6.9 

15.7 - 11.1 


37 

10°54.3 

10°56.0 

10° 24.4 

3.7 - 2.7 

9.7 - 7.0 

15.7 - 11.4 


37 

11°09.3 

11°11.1 

10°38.8 

3.7 - 2.7 

9.7 - 7.2 

15.7 - 11.6 

38 

10°39.5 

10°41.2 

10° 10.4 

3.8 - 2.7 

9.8 - 6.9 

15.8 - 11.2 


38 

10°54.5 

10°56.3 

10° 24.7 

3.8 - 2.8 

9.8 - 7.1 

15.8 - 11.5 


38 

11°09.5 

11°11.3 

10°39.0 

3.8 - 2.8 

9.8 - 7.3 

15.8 - 11.7 

39 

10°39.7 

10°41.5 

10°10.6 

3.9 - 2.8 

9.9 - 7.0 

15.9 - 11.3 


39 

10°54.7 

10°56.5 

10° 24.9 

3.9 - 2.8 

9.9 - 7.2 

15.9 - 11.5 


39 

11°09.7 

11°11.6 

10°39.2 

3.9 - 2.9 

9.9 - 7.3 

15.9 - 11.8 

40 

10°40.0 

10°41.7 

10°10.8 

4.0 - 2.8 

10.0 - 7.1 

16.0 - 11.3 


40 

10°55.0 

10°56.8 

10°25.2 

4.0 - 2.9 

10.0 - 7.3 

16.0 - 11.6 


40 

11°10.0 

11°11.8 

10°39.5 

4.0 - 3.0 

10.0 - 7.4 

16.0 - 11.9 

41 

10°40.2 

10°42.0 

10°11.1 

4.1 - 2.9 

10.1 - 7.2 

16.1 - 11.4 


41 

10°55.2 

10°57.0 

10°25.4 

4.1 - 3.0 

10.1 - 7.3 

16.1 - 11.7 


41 

11°10.2 

11°12.1 

10°39.7 

4.1 - 3.0 

10.1 - 7.5 

16.1 - 11.9 

42 

10° 40.5 

10°42.3 

10°11.3 

4.2 - 3.0 

10.2 - 7.2 

16.2 - 11.5 


42 

10°55.5 

10°57.3 

10°25.6 

4.2 - 3.0 

10.2 - 7.4 

16.2 - 11.7 


42 

11°10.5 

11°12.3 

10°40.0 

4.2 - 3.1 

10.2 - 7.6 

16.2 - 12.0 

43 

10°40.8 

10°42.5 

10°11.6 

4.3 - 3.0 

10.3 - 7.3 

16.3 - 11.5 


43 

10°55.8 

10°57.5 

10°25.9 

4.3 - 3.1 

10.3 - 7.5 

16.3 - 11.8 


43 

11°10.8 

11°12.6 

10°40.2 

4.3 - 3.2 

10.3 - 7.6 

16.3 - 12.1 

44 

10°41.0 

10°42.8 

10°11.8 

4.4 - 3.1 

10.4 - 7.4 

16.4 - 11.6 


44 

10°56.0 

10°57.8 

10°26.1 

4.4 - 3.2 

10.4 - 7.5 

16.4 - 11.9 


44 

11°11.0 

11°12.8 

10°40.4 

4.4 - 3.3 

10.4 - 7.7 

16.4 - 12.2 

45 

10°41.2 

10°43.0 

10°12.0 

4.5 - 3.2 

10.5 - 7.4 

16.5 - 11.7 


45 

10°56.2 

10°58.0 

10°26.4 

4.5 - 3.3 

10.5 - 7.6 

16.5 - 12.0 


45 

11°11.2 

11°13.1 

10°40.7 

4.5 - 3.3 

10.5 - 7.8 

16.5 - 12.2 

46 

10°41.5 

10°43.3 

10°12.3 

4.6 - 3.3 

10.6 - 7.5 

16.6 - 11.8 


46 

10°56.5 

10°58.3 

10°26.6 

4.6 - 3.3 

10.6 - 7.7 

16.6 - 12.0 


46 

11°11.5 

11°13.3 

10°40.9 

4.6 - 3.4 

10.6 - 7.9 

16.6 - 12.3 

47 

10°41.7 

10°43.5 

10°12.5 

4.7 - 3.3 

10.7 - 7.6 

16.7 - 11.8 


47 

10°56.7 

10°58.5 

10°26.8 

4.7 - 3.4 

10.7 - 7.8 

16.7 - 12.1 


47 

11°11.7 

11°13.6 

10°41.1 

4.7 - 3.5 

10.7 - 7.9 

16.7 - 12.4 

48 

10°42.0 

10°43.8 

10°12.8 

4.8 - 3.4 

10.8 - 7.7 

16.8 - 11.9 


48 

10°57.0 

10°58.8 

10°27.1 

4.8 - 3.5 

10.8 - 7.8 

16.8 - 12.2 


48 

11°12.0 

11°13.8 

10°41.4 

4.8 - 3.6 

10.8 - 8.0 

16.8 - 12.5 

49 

10°42.3 

10°44.0 

10°13.0 

4.9 - 3.5 

10.9 - 7.7 

16.9 - 12.0 


49 

10°57.3 

10°59.0 

10°27.3 

4.9 - 3.6 

10.9 - 7.9 

16.9 - 12.3 


49 

11°12.3 

11°14.1 

10°41.6 

4.9 - 3.6 

10.9 - 8.1 

16.9 - 12.5 

50 

10°42.5 

10°44.3 

10°13.2 

5.0 - 3.5 

11.0 - 7.8 

17.0 - 12.0 


50 

10°57.5 

10°59.3 

10°27.5 

5.0 - 3.6 

11.0 - 8.0 

17.0 - 12.3 


50 

11°12.5 

11°14.3 

10°41.9 

5.0 - 3.7 

11.0 - 8.2 

17.0 - 12.6 

51 

10°42.8 

10°44.5 

10°13.5 

5.1 - 3.6 

11.1 - 7.9 

17.1 - 12.1 


51 

10°57.8 

10°59.5 

10°27.8 

5.1 - 3.7 

11.1 - 8.0 

17.1 - 12.4 


51 

11°12.8 

11°14.6 

10°42.1 

5.1 - 3.8 

11.1 - 8.2 

17.1 - 12.7 

52 

10°43.0 

10°44.8 

10°13.7 

5.2 - 3.7 

11.2 - 7.9 

17.2 - 12.2 


52 

10°58.0 

10°59.8 

10°28.0 

5.2 - 3.8 

11.2 - 8.1 

17.2 - 12.5 


52 

11°13.0 

11°14.8 

10°42.3 

5.2 - 3.9 

11.2 - 8.3 

17.2 - 12.8 

53 

10°43.2 

10°45.0 

10°13.9 

5.3 - 3.8 

11.3 - 8.0 

17.3 - 12.3 


53 

10°58.2 

11°00.0 

10°28.3 

5.3 - 3.8 

11.3 - 8.2 

17.3 - 12.5 


53 

11°13.2 

11°15.1 

10°42.6 

5.3 - 3.9 

11.3 - 8.4 

17.3 - 12.8 

54 

10° 43.5 

10°45.3 

10°14.2 

5.4 - 3.8 

11.4 - 8.1 

17.4 - 12.3 


54 

10°58.5 

11°00.3 

10°28.5 

5.4 - 3.9 

11.4 - 8.3 

17.4 - 12.6 


54 

11°13.5 

11°15.3 

10°42.8 

5.4 - 4.0 

11.4 - 8.5 

17.4 - 12.9 

55 

10°43.7 

10°45.5 

10°14.4 

5.5 - 3.9 

11.5 - 8.1 

17.5 - 12.4 


55 

10°58.7 

11°00.6 

10°28.7 

5.5 - 4.0 

11.5 - 8.3 

17.5 - 12.7 


55 

11°13.7 

11°15.6 

10°43.1 

5.5 - 4.1 

11.5 - 8.5 

17.5 - 13.0 

56 

10°44.0 

10°45.8 

10° 14.7 

5.6 - 4.0 

11.6 - 8.2 

17.6 - 12.5 


56 

10°59.0 

11°00.8 

10°29.0 

5.6 - 4.1 

11.6 - 8.4 

17.6 - 12.8 


56 

11° 14.0 

11°15.8 

10°43.3 

5.6 - 4.2 

11.6 - 8.6 

17.6 - 13.1 

57 

10°44.3 

10°46.0 

10°14.9 

5.7 - 4.0 

11.7 - 8.3 

17.7 - 12.5 


57 

10°59.3 

11°01.1 

10°29.2 

5.7 - 4.1 

11.7 - 8.5 

17.7 - 12.8 


57 

11°14.3 

11°16.1 

10°43.5 

5.7 - 4.2 

11.7 - 8.7 

17.7 - 13.1 

58 

10°44.5 

10°46.3 

10°15.1 

5.8 - 4.1 

11.8 - 8.4 

17.8 - 12.6 


58 

10°59.5 

11°01.3 

10°29.5 

5.8 - 4.2 

11.8 - 8.6 

17.8 - 12.9 


58 

11°14.5 

11°16.3 

10°43.8 

5.8 - 4.3 

11.8 - 8.8 

17.8 - 13.2 

59 

10°44.8 

10°46.5 

10°15.4 

5.9 - 4.2 

11.9 - 8.4 

17.9 - 12.7 


59 

10°59.8 

11°01.6 

10°29.7 

5.9 - 4.3 

11.9 - 8.6 

17.9 - 13.0 


59 

11°14.8 

11°16.6 

10°44.0 

5.9 - 4.4 

11.9 - 8.8 

17.9 - 13.3 



Increments and Corrections 


m 

45 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

46 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

47 

Sun 

Plan . 

Aries 

Moon 

v and d corr 

0 

ll u 15.0 

11 “ 16.8 

10 " 44.3 

0.0 - 0.0 

6.0 - 4.6 

12.0 - 9.1 


0 

11 ° 30.0 

ll ' J 31.9 

10 ° 58.6 

0.0 - 0.0 

6.0 - 4.7 

12.0 - 9.3 


0 

11 " 45.0 

ll ' J 46.9 

ll u 12.9 

0.0 - 0.0 

6.0 - 4.8 

12.0 - 9.5 

1 

11 ° 15.2 

11 ° 17.1 

10 ° 44.5 

0.1 - 0.1 

6.1 - 4.6 

12.1 - 9.2 


1 

11 ° 30.2 

11 ° 32.1 

10 ° 58.8 

0.1 - 0.1 

6.1 - 4.7 

12.1 - 9.4 


1 

11 ° 45.2 

11 ° 47.2 

11 ° 13.1 

0.1 - 0.1 

6.1 - 4.8 

12.1 - 9.6 

2 

11 ° 15.5 

11 ° 17.3 

10 ° 44.7 

0.2 - 0.2 

6.2 - 4.7 

12.2 - 9.3 


2 

11 ° 30.5 

11 ° 32.4 

10 ° 59.0 

0.2 - 0.2 

6.2 - 4.8 

12.2 - 9.5 


2 

11 ° 45.5 

11 ° 47.4 

11 ° 13.4 

0.2 - 0.2 

6.2 - 4.9 

12.2 - 9.7 

3 

11 ° 15.7 

11 ° 17.6 

10 ° 45.0 

0.3 - 0.2 

6.3 - 4.8 

12.3 - 9.3 


3 

11 ° 30.7 

11 ° 32.6 

10 ° 59.3 

0.3 - 0.2 

6.3 - 4.9 

12.3 - 9.5 


3 

11 ° 45.7 

11 ° 47.7 

11 ° 13.6 

0.3 - 0.2 

6.3 - 5.0 

12.3 - 9.7 

4 

11 ° 16.0 

11 ° 17.8 

10 ° 45.2 

0.4 - 0.3 

6.4 - 4.9 

12.4 - 9.4 


4 

11 ° 31.0 

11 ° 32.9 

10 ° 59.5 

0.4 - 0.3 

6.4 - 5.0 

12.4 - 9.6 


4 

11 ° 46.0 

11 ° 47.9 

11 ° 13.8 

0.4 - 0.3 

6.4 - 5.1 

12.4 - 9.8 

5 

11 ° 16.3 

11 ° 18.1 

10 ° 45.4 

0.5 - 0.4 

6.5 - 4.9 

12.5 - 9.5 


5 

11 ° 31.3 

11 ° 33.1 

10 ° 59.8 

0.5 - 0.4 

6.5 - 5.0 

12.5 - 9.7 


5 

11 ° 46.3 

11 ° 48.2 

11 ° 14.1 

0.5 - 0.4 

6.5 - 5.1 

12.5 - 9.9 

6 

11 ° 16.5 

11 ° 18.3 

10 ° 45.7 

0.6 - 0.5 

6.6 - 5.0 

12.6 - 9.6 


6 

11 ° 31.5 

11 ° 33.4 

10 ° 60.0 

0.6 - 0.5 

6.6 - 5.1 

12.6 - 9.8 


6 

11 ° 46.5 

11 ° 48.4 

11 ° 14.3 

0.6 - 0.5 

6.6 - 5.2 

12.6 - 10.0 

7 

11 ° 16.8 

11 ° 18.6 

10 ° 45.9 

0.7 - 0.5 

6.7 - 5.1 

12.7 - 9.6 


7 

11 ° 31.8 

11 ° 33.6 

11 ° 00.2 

0.7 - 0.5 

6.7 - 5.2 

12.7 - 9.8 


7 

11 ° 46.8 

11 ° 48.7 

11 ° 14.6 

0.7 - 0.6 

6.7 - 5.3 

12.7 - 10.1 

8 

11 ° 17.0 

11 ° 18.9 

10 ° 46.2 

0.8 - 0.6 

6.8 - 5.2 

12.8 - 9.7 


8 

11 ° 32.0 

11 ° 33.9 

11 ° 00.5 

0.8 - 0.6 

6.8 - 5.3 

12.8 - 9.9 


8 

11 ° 47.0 

11 ° 48.9 

11 ° 14.8 

0.8 - 0.6 

6.8 - 5.4 

12.8 - 10.1 

9 

11 ° 17.2 

11 ° 19.1 

10 ° 46.4 

0.9 - 0.7 

6.9 - 5.2 

12.9 - 9.8 


9 

11 ° 32.2 

11 ° 34.1 

11 ° 00.7 

0.9 - 0.7 

6.9 - 5.3 

12.9 - 10.0 


9 

11 ° 47.2 

11 ° 49.2 

11 ° 15.0 

0.9 - 0.7 

6.9 - 5.5 

12.9 - 10.2 

10 

11 ° 17.5 

11 ° 19.4 

10 ° 46.6 

1.0 - 0.8 

7.0 - 5.3 

13.0 - 9.9 


10 

11 ° 32.5 

11 ° 34.4 

11 ° 01.0 

1.0 - 0.8 

7.0 - 5.4 

13.0 - 10.1 


10 

11 ° 47.5 

11 ° 49.4 

11 ° 15.3 

1.0 - 0.8 

7.0 - 5.5 

13.0 - 10.3 

11 

11 ° 17.7 

11 ° 19.6 

10 ° 46.9 

1.1 - 0.8 

7.1 - 5.4 

13.1 - 9.9 


11 

11 ° 32.7 

11 ° 34.6 

11 ° 01.2 

1.1 - 0.9 

7.1 - 5.5 

13.1 - 10.2 


11 

11 ° 47.7 

11 ° 49.7 

11 ° 15.5 

1.1 - 0.9 

7.1 - 5.6 

13.1 - 10.4 

12 

11 ° 18.0 

11 ° 19.9 

10 ° 47.1 

1.2 - 0.9 

7.2 - 5.5 

13.2 - 10.0 


12 

11 ° 33.0 

11 ° 34.9 

11 ° 01.4 

1.2 - 0.9 

7.2 - 5.6 

13.2 - 10.2 


12 

11 ° 48.0 

11 ° 49.9 

11 ° 15.7 

1.2 - 1.0 

7.2 - 5.7 

13.2 - 10.5 

13 

11 ° 18.3 

11 ° 20.1 

10 ° 47.4 

1.3 - 1.0 

7.3 - 5.5 

13.3 - 10.1 


13 

11 ° 33.3 

11 ° 35.1 

11 ° 01.7 

1.3 - 1.0 

7.3 - 5.7 

13.3 - 10.3 


13 

11 ° 48.3 

11 ° 50.2 

11 ° 16.0 

1.3 - 1.0 

7.3 - 5.8 

13.3 - 10.5 

14 

11 ° 18.5 

11 ° 20.4 

10 ° 47.6 

1.4 - 1.1 

7.4 - 5.6 

13.4 - 10.2 


14 

11 ° 33.5 

11 ° 35.4 

11 ° 01.9 

1.4 - 1.1 

7.4 - 5.7 

13.4 - 10.4 


14 

11 ° 48.5 

11 ° 50.4 

11 ° 16.2 

1.4 - 1.1 

7.4 - 5.9 

13.4 - 10.6 

15 

11 ° 18.8 

11 ° 20.6 

10 ° 47.8 

1.5 - 1.1 

7.5 - 5.7 

13.5 - 10.2 


15 

11 ° 33.8 

11 ° 35.6 

11 ° 02.1 

1.5 - 1.2 

7.5 - 5.8 

13.5 - 10.5 


15 

11 ° 48.8 

11 ° 50.7 

11 ° 16.5 

1.5 - 1.2 

7.5 - 5.9 

13.5 - 10.7 

16 

11 ° 19.0 

11 ° 20.9 

10 ° 48.1 

1.6 - 1.2 

7.6 - 5.8 

13.6 - 10.3 


16 

11 ° 34.0 

11 ° 35.9 

11 ° 02.4 

1.6 - 1.2 

7.6 - 5.9 

13.6 - 10.5 


16 

11 ° 49.0 

11 ° 50.9 

11 ° 16.7 

1.6 - 1.3 

7.6 - 6.0 

13.6 - 10.8 

17 

11 ° 19.2 

11 ° 21.1 

10 ° 48.3 

1.7 - 1.3 

7.7 - 5.8 

13.7 - 10.4 


17 

11 ° 34.2 

11 ° 36.1 

11 ° 02.6 

1.7 - 1.3 

7.7 - 6.0 

13.7 - 10.6 


17 

11 ° 49.2 

11 ° 51.2 

11 ° 16.9 

1.7 - 1.3 

7.7 - 6.1 

13.7 - 10.8 

18 

11 ° 19.5 

11 ° 21.4 

10 ° 48.5 

1.8 - 1.4 

7.8 - 5.9 

13.8 - 10.5 


18 

11 ° 34.5 

11 ° 36.4 

11 ° 02.9 

1.8 - 1.4 

7.8 - 6.0 

13.8 - 10.7 


18 

11 ° 49.5 

11 ° 51.4 

11 ° 17.2 

1.8 - 1.4 

7.8 - 6.2 

13.8 - 10.9 

19 

11 ° 19.8 

11 ° 21.6 

10 ° 48.8 

1.9 - 1.4 

7.9 - 6.0 

13.9 - 10.5 


19 

11 ° 34.8 

11 ° 36.6 

11 ° 03.1 

1.9 - 1.5 

7.9 - 6.1 

13.9 - 10.8 


19 

11 ° 49.8 

11 ° 51.7 

11 ° 17.4 

1.9 - 1.5 

7.9 - 6.3 

13.9 - 11.0 

20 

11 ° 20.0 

11 ° 21.9 

10 ° 49.0 

2.0 - 1.5 

8.0 - 6.1 

14.0 - 10.6 


20 

11 ° 35.0 

11 ° 36.9 

11 ° 03.3 

2.0 - 1.6 

8.0 - 6.2 

14.0 - 10.9 


20 

11 ° 50.0 

11 ° 51.9 

11 ° 17.7 

2.0 - 1.6 

8.0 - 6.3 

14.0 - 11.1 

21 

11 ° 20.3 

11 ° 22.1 

10 ° 49.3 

2.1 - 1.6 

8.1 - 6.1 

14.1 - 10.7 


21 

11 ° 35.3 

11 ° 37.2 

11 ° 03.6 

2.1 - 1.6 

8.1 - 6.3 

14.1 - 10.9 


21 

11 ° 50.3 

11 ° 52.2 

11 ° 17.9 

2.1 - 1.7 

8.1 - 6.4 

14.1 - 11.2 

22 

11 ° 20.5 

11°22 A 

10 ° 49.5 

2.2 - 1.7 

8.2 - 6.2 

14.2 - 10.8 


22 

11 ° 35.5 

11 ° 37.4 

11 ° 03.8 

2.2 - 1.7 

8.2 - 6.4 

14.2 - 11.0 


22 

11 ° 50.5 

11 ° 52.4 

11 ° 18.1 

2.2 - 1.7 

8.2 - 6.5 

14.2 - 11.2 

23 

11 ° 20.7 

11 ° 22.6 

10 ° 49.7 

2.3 - 1.7 

8.3 - 6.3 

14.3 - 10.8 


23 

11 ° 35.7 

11 ° 37.7 

11 ° 04.1 

2.3 - 1.8 

8.3 - 6.4 

14.3 - 11.1 


23 

11 ° 50.7 

11 ° 52.7 

11 ° 18.4 

2.3 - 1.8 

8.3 - 6.6 

14.3 - 11.3 

24 

11 ° 21.0 

11 ° 22.9 

10 ° 50.0 

2.4 - 1.8 

8.4 - 6.4 

14.4 - 10.9 


24 

11 ° 36.0 

11 ° 37.9 

11 ° 04.3 

2.4 - 1.9 

8.4 - 6.5 

14.4 - 11.2 


24 

11 ° 51.0 

11 ° 52.9 

11 ° 18.6 

2.4 - 1.9 

8.4 - 6.7 

14.4 - 11.4 

25 

11 ° 21.2 

11 ° 23.1 

10 ° 50.2 

2.5 - 1.9 

8.5 - 6.4 

14.5 - 11.0 


25 

11 ° 36.2 

11 ° 38.2 

11 ° 04.5 

2.5 - 1.9 

8.5 - 6.6 

14.5 - 11.2 


25 

11 ° 51.2 

11 ° 53.2 

11 ° 18.8 

2.5 - 2.0 

8.5 - 6.7 

14.5 - 11.5 

26 

11 ° 21.5 

11 ° 23.4 

10 ° 50.5 

2.6 - 2.0 

8.6 - 6.5 

14.6 - 11.1 


26 

11 ° 36.5 

11 ° 38.4 

11 ° 04.8 

2.6 - 2.0 

8.6 - 6.7 

14.6 - 11.3 


26 

11 ° 51.5 

11 ° 53.4 

11 ° 19.1 

2.6 - 2.1 

8.6 - 6.8 

14.6 - 11.6 

27 

11 ° 21.8 

11 ° 23.6 

10 ° 50.7 

2.7 - 2.0 

8.7 - 6.6 

14.7 - 11.1 


27 

11 ° 36.8 

11 ° 38.7 

11 ° 05.0 

2.7 - 2.1 

8.7 - 6.7 

14.7 - 11.4 


27 

11 ° 51.8 

11 ° 53.7 

11 ° 19.3 

2.7 - 2.1 

8.7 - 6.9 

14.7 - 11.6 

28 

11 ° 22.0 

11 ° 23.9 

10 ° 50.9 

2.8 - 2.1 

8.8 - 6.7 

14.8 - 11.2 


28 

11 ° 37.0 

11 ° 38.9 

11 ° 05.2 

2.8 - 2.2 

8.8 - 6.8 

14.8 - 11.5 


28 

11 ° 52.0 

11 ° 53.9 

11 ° 19.6 

2.8 - 2.2 

8.8 - 7.0 

14.8 - 11.7 

29 

11 ° 22.3 

11 ° 24.1 

10 ° 51.2 

2.9 - 2.2 

8.9 - 6.7 

14.9 - 11.3 


29 

11 ° 37.3 

11 ° 39.2 

11 ° 05.5 

2.9 - 2.2 

8.9 - 6.9 

14.9 - 11.5 


29 

11 ° 52.3 

11 ° 54.2 

11 ° 19.8 

2.9 - 2.3 

8.9 - 7.0 

14.9 - 11.8 

30 

11 ° 22.5 

11 ° 24.4 

10 ° 51.4 

3.0 - 2.3 

9.0 - 6.8 

15.0 - 11.4 


30 

11 ° 37.5 

11 ° 39.4 

11 ° 05.7 

3.0 - 2.3 

9.0 - 7.0 

15.0 - 11.6 


30 

11 ° 52.5 

11 ° 54.4 

11 ° 20.0 

3.0 - 2.4 

9.0 - 7.1 

15.0 - 11.9 

31 

11 ° 22.7 

11 ° 24.6 

10 ° 51.6 

3.1 - 2.4 

9.1 - 6.9 

15.1 - 11.5 


31 

11 ° 37.7 

11 ° 39.7 

11 ° 06.0 

3.1 - 2.4 

9.1 - 7.1 

15.1 - 11.7 


31 

11 ° 52.7 

11 ° 54.7 

11 ° 20.3 

3.1 - 2.5 

9.1 - 7.2 

15.1 - 12.0 

32 

11 ° 23.0 

11 ° 24.9 

10 ° 51.9 

3.2 - 2.4 

9.2 - 7.0 

15.2 - 11.5 


32 

11 ° 38.0 

11 ° 39.9 

11 ° 06.2 

3.2 - 2.5 

9.2 - 7.1 

15.2 - 11.8 


32 

11 ° 53.0 

11 ° 54.9 

11 ° 20.5 

3.2 - 2.5 

9.2 - 7.3 

15.2 - 12.0 

33 

11 ° 23.2 

11 ° 25.1 

10 ° 52.1 

3.3 - 2.5 

9.3 - 7.1 

15.3 - 11.6 


33 

11 ° 38.2 

11 ° 40.2 

11 ° 06.4 

3.3 - 2.6 

9.3 - 7.2 

15.3 - 11.9 


33 

11 ° 53.2 

11 ° 55.2 

11 ° 20.8 

3.3 - 2.6 

9.3 - 7.4 

15.3 - 12.1 

34 

11 ° 23.5 

11 ° 25.4 

10 ° 52.4 

3.4 - 2.6 

9.4 - 7.1 

15.4 - 11.7 


34 

11 ° 38.5 

11 ° 40.4 

11 ° 06.7 

3.4 - 2.6 

9.4 - 7.3 

15.4 - 11.9 


34 

11 ° 53.5 

11 ° 55.5 

11 ° 21.0 

3.4 - 2.7 

9.4 - 7.4 

15.4 - 12.2 

35 

11 ° 23.8 

11 ° 25.6 

10 ° 52.6 

3.5 - 2.7 

9.5 - 7.2 

15.5 - 11.8 


35 

11 ° 38.8 

11 ° 40.7 

11 ° 06.9 

3.5 - 2.7 

9.5 - 7.4 

15.5 - 12.0 


35 

11 ° 53.8 

11 ° 55.7 

11 ° 21.2 

3.5 - 2.8 

9.5 - 7.5 

15.5 - 12.3 

36 

11 ° 24.0 

11 ° 25.9 

10 ° 52.8 

3.6 - 2.7 

9.6 - 7.3 

15.6 - 11.8 


36 

11 ° 39.0 

11 ° 40.9 

11 ° 07.2 

3.6 - 2.8 

9.6 - 7.4 

15.6 - 12.1 


36 

11 ° 54.0 

11 ° 56.0 

11 ° 21.5 

3.6 - 2.9 

9.6 - 7.6 

15.6 - 12.4 

37 

11 ° 24.3 

11 ° 26.1 

10 ° 53.1 

3.7 - 2.8 

9.7 - 7.4 

15.7 - 11.9 


37 

11 ° 39.3 

11 ° 41.2 

11 ° 07.4 

3.7 - 2.9 

9.7 - 7.5 

15.7 - 12.2 


37 

11 ° 54.3 

11 ° 56.2 

11 ° 21.7 

3.7 - 2.9 

9.7 - 7.7 

15.7 - 12.4 

38 

11 ° 24.5 

11 ° 26.4 

10 ° 53.3 

3.8 - 2.9 

9.8 - 7.4 

15.8 - 12.0 


38 

11 ° 39.5 

11 ° 41.4 

11 ° 07.6 

3.8 - 2.9 

9.8 - 7.6 

15.8 - 12.2 


38 

11 ° 54.5 

11 ° 56.5 

11 ° 22.0 

3.8 - 3.0 

9.8 - 7.8 

15.8 - 12.5 

39 

11 ° 24.7 

11 ° 26.6 

10 ° 53.6 

3.9 - 3.0 

9.9 - 7.5 

15.9 - 12.1 


39 

11 ° 39.7 

11 ° 41.7 

11 ° 07.9 

3.9 - 3.0 

9.9 - 7.7 

15.9 - 12.3 


39 

11 ° 54.7 

11 ° 56.7 

11 ° 22.2 

3.9 - 3.1 

9.9 - 7.8 

15.9 - 12.6 

40 

11 ° 25.0 

11 ° 26.9 

10 ° 53.8 

4.0 - 3.0 

10.0 - 7.6 

16.0 - 12.1 


40 

11 ° 40.0 

11 ° 41.9 

11 ° 08.1 

4.0 - 3.1 

10.0 - 7.8 

16.0 - 12.4 


40 

11 ° 55.0 

11 ° 57.0 

11 ° 22.4 

4.0 - 3.2 

10.0 - 7.9 

16.0 - 12.7 

41 

11 ° 25.2 

11 ° 27.1 

10 ° 54.0 

4.1 - 3.1 

10.1 - 7.7 

16.1 - 12.2 


41 

11 ° 40.2 

11 ° 42.2 

11 ° 08.3 

4.1 - 3.2 

10.1 - 7.8 

16.1 - 12.5 


41 

11 ° 55.2 

11 ° 57.2 

11 ° 22.7 

4.1 - 3.2 

10.1 - 8.0 

16.1 - 12.7 

42 

11 ° 25.5 

11 ° 27.4 

10 ° 54.3 

4.2 - 3.2 

10.2 - 7.7 

16.2 - 12.3 


42 

11 ° 40.5 

11 ° 42.4 

11 ° 08.6 

4.2 - 3.3 

10.2 - 7.9 

16.2 - 12.6 


42 

11 ° 55.5 

11 ° 57.5 

11 ° 22.9 

4.2 - 3.3 

10.2 - 8.1 

16.2 - 12.8 

43 

11 ° 25.8 

11 ° 27.6 

10 ° 54.5 

4.3 - 3.3 

10.3 - 7.8 

16.3 - 12.4 


43 

11 ° 40.8 

11 ° 42.7 

11 ° 08.8 

4.3 - 3.3 

10.3 - 8.0 

16.3 - 12.6 


43 

11 ° 55.8 

11 ° 57.7 

11 ° 23.1 

4.3 - 3.4 

10.3 - 8.2 

16.3 - 12.9 

44 

11 ° 26.0 

11 ° 27.9 

10 ° 54.7 

4.4 - 3.3 

10.4 - 7.9 

16.4 - 12.4 


44 

11 ° 41.0 

11 ° 42.9 

11 ° 09.1 

4.4 - 3.4 

10.4 - 8.1 

16.4 - 12.7 


44 

11 ° 56.0 

11 ° 58.0 

11 ° 23.4 

4.4 - 3.5 

10.4 - 8.2 

16.4 - 13.0 

45 

11 ° 26.2 

11 ° 28.1 

10 ° 55.0 

4.5 - 3.4 

10.5 - 8.0 

16.5 - 12.5 


45 

11 ° 41.2 

11 ° 43.2 

11 ° 09.3 

4.5 - 3.5 

10.5 - 8.1 

16.5 - 12.8 


45 

11 ° 56.2 

11 ° 58.2 

11 ° 23.6 

4.5 - 3.6 

10.5 - 8.3 

16.5 - 13.1 

46 

11 ° 26.5 

11 ° 28.4 

10 ° 55.2 

4.6 - 3.5 

10.6 - 8.0 

16.6 - 12.6 


46 

11 ° 41.5 

11 ° 43.4 

11 ° 09.5 

4.6 - 3.6 

10.6 - 8.2 

16.6 - 12.9 


46 

11 ° 56.5 

11 ° 58.5 

11 ° 23.9 

4.6 - 3.6 

10.6 - 8.4 

16.6 - 13.1 

47 

11 ° 26.7 

11 ° 28.6 

10 ° 55.5 

4.7 - 3.6 

10.7 - 8.1 

16.7 - 12.7 


47 

11 ° 41.7 

11 ° 43.7 

11 ° 09.8 

4.7 - 3.6 

10.7 - 8.3 

16.7 - 12.9 


47 

11 ° 56.7 

11 ° 58.7 

11 ° 24.1 

4.7 - 3.7 

10.7 - 8.5 

16.7 - 13.2 

48 

11 ° 27.0 

11 ° 28.9 

10 ° 55.7 

4.8 - 3.6 

10.8 - 8.2 

16.8 - 12.7 


48 

11 ° 42.0 

11 ° 43.9 

11 ° 10.0 

4.8 - 3.7 

10.8 - 8.4 

16.8 - 13.0 


48 

11 ° 57.0 

11 ° 59.0 

11 ° 24.3 

4.8 - 3.8 

10.8 - 8.6 

16.8 - 13.3 

49 

11 ° 27.3 

11 ° 29.1 

10 ° 55.9 

4.9 - 3.7 

10.9 - 8.3 

16.9 - 12.8 


49 

11 ° 42.3 

11 ° 44.2 

11 ° 10.3 

4.9 - 3.8 

10.9 - 8.4 

16.9 - 13.1 


49 

11 ° 57.3 

11 ° 59.2 

11 ° 24.6 

4.9 - 3.9 

10.9 - 8.6 

16.9 - 13.4 

50 

11 ° 27.5 

11 ° 29.4 

10 ° 56.2 

5.0 - 3.8 

11.0 - 8.3 

17.0 - 12.9 


50 

11 ° 42.5 

11 ° 44.4 

11 ° 10.5 

5.0 - 3.9 

11.0 - 8.5 

17.0 - 13.2 


50 

11 ° 57.5 

11 ° 59.5 

11 ° 24.8 

5.0 - 4.0 

11.0 - 8.7 

17.0 - 13.5 

51 

11 ° 27.8 

11 ° 29.6 

10 ° 56.4 

5.1 - 3.9 

11.1 - 8.4 

17.1 - 13.0 


51 

11 ° 42.8 

11 ° 44.7 

11 ° 10.7 

5.1 - 4.0 

11.1 - 8.6 

17.1 - 13.3 


51 

11 ° 57.8 

11 ° 59.7 

11 ° 25.1 

5.1 - 4.0 

11.1 - 8.8 

17.1 - 13.5 

52 

11 ° 28.0 

11 ° 29.9 

10 ° 56.7 

5.2 - 3.9 

11.2 - 8.5 

17.2 - 13.0 


52 

11 ° 43.0 

11 ° 44.9 

11 ° 11.0 

5.2 - 4.0 

11.2 - 8.7 

17.2 - 13.3 


52 

11 ° 58.0 

11 ° 60.0 

11 ° 25.3 

5.2 - 4.1 

11.2 - 8.9 

17.2 - 13.6 

53 

11 ° 28.2 

11 ° 30.1 

10 ° 56.9 

5.3 - 4.0 

11.3 - 8.6 

17.3 - 13.1 


53 

11 ° 43.2 

11 ° 45.2 

11 ° 11.2 

5.3 - 4.1 

11.3 - 8.8 

17.3 - 13.4 


53 

11 ° 58.2 

12 ° 00.2 

11 ° 25.5 

5.3 - 4.2 

11.3 - 8.9 

17.3 - 13.7 

54 

11 ° 28.5 

11 ° 30.4 

10 ° 57.1 

5.4 - 4.1 

11.4 - 8.6 

17.4 - 13.2 


54 

11 ° 43.5 

11 ° 45.4 

11 ° 11.5 

5.4 - 4.2 

11.4 - 8.8 

17.4 - 13.5 


54 

11 ° 58.5 

12 ° 00.5 

11 ° 25.8 

5.4 - 4.3 

11.4 - 9.0 

17.4 - 13.8 

55 

11 ° 28.7 

11 ° 30.6 

10 ° 57.4 

5.5 - 4.2 

11.5 - 8.7 

17.5 - 13.3 


55 

11 ° 43.7 

11 ° 45.7 

11 ° 11.7 

5.5 - 4.3 

11.5 - 8.9 

17.5 - 13.6 


55 

11 ° 58.7 

12 ° 00.7 

11 ° 26.0 

5.5 - 4.4 

11.5 - 9.1 

17.5 - 13.9 

56 

11 ° 29.0 

11 ° 30.9 

10 ° 57.6 

5.6 - 4.2 

11.6 - 8.8 

17.6 - 13.3 


56 

11 ° 44.0 

11 ° 45.9 

11 ° 11.9 

5.6 - 4.3 

11.6 - 9.0 

17.6 - 13.6 


56 

11 ° 59.0 

12 ° 01.0 

11 ° 26.2 

5.6 - 4.4 

11.6 - 9.2 

17.6 - 13.9 

57 

11 ° 29.3 

11 ° 31.1 

10 ° 57.9 

5.7 - 4.3 

11.7 - 8.9 

17.7 - 13.4 


57 

11 ° 44.3 

11 ° 46.2 

11 ° 12.2 

5.7 - 4.4 

11.7 - 9.1 

17.7 - 13.7 


57 

11 ° 59.3 

12 ° 01.2 

11 ° 26.5 

5.7 - 4.5 

11.7 - 9.3 

17.7 - 14.0 

58 

11 ° 29.5 

11 ° 31.4 

10 ° 58.1 

5.8 - 4.4 

11.8 - 8.9 

17.8 - 13.5 


58 

11 ° 44.5 

11 ° 46.4 

11 ° 12.4 

5.8 - 4.5 

11.8 - 9.1 

17.8 - 13.8 


58 

11 ° 59.5 

12 ° 01.5 

11 ° 26.7 

5.8 - 4.6 

11.8 - 9.3 

17.8 - 14.1 

59 

11 ° 29.8 

11 ° 31.6 

10 ° 58.3 

5.9 - 4.5 

11.9 - 9.0 

17.9 - 13.6 


59 

11 ° 44.8 

11 ° 46.7 

11 ° 12.6 

5.9 - 4.6 

11.9 - 9.2 

17.9 - 13.9 


59 

11 ° 59.8 

12 ° 01.7 

11 ° 27.0 

5.9 - 4.7 

11.9 - 9.4 

17.9 - 14.2 



Increments and Corrections 


m 

48 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

49 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

50 

Sun 

Plan . 

Aries 

Moon 

v and d corr 

0 

12 ° 00.0 

12 " 02.0 

11 " 27.2 

0.0 - 0.0 

6.0 - 4.9 

12.0 - 9.7 


0 

12 ° 15.0 

12 " 17.0 

11 " 41.5 

0.0 - 0.0 

6.0 - 4.9 

12.0 - 

9.9 


0 

12 " 30.0 

12 " 32.1 

11 " 55.8 

0.0 - 0.0 

6.0 - 5.1 

12.0 - 10.1 

1 

12 ° 00.2 

12 ° 02.2 

11 ° 27.4 

0.1 - 0.1 

6.1 - 4.9 

12.1 - 9.8 


1 

12 ° 15.2 

12 ° 17.3 

11 ° 41.8 

0.1 - 0.1 

6.1 - 5.0 

12.1 - 

10.0 


1 

12 ° 30.2 

12 ° 32.3 

11 ° 56.1 

0.1 - 0.1 

6.1 - 5.1 

12.1 - 10.2 

2 

12 ° 00.5 

12 ° 02.5 

11 ° 27.7 

0.2 - 0.2 

6.2 - 5.0 

12.2 - 9.9 


2 

12 ° 15.5 

12 ° 17.5 

11 ° 42.0 

0.2 - 0.2 

6.2 - 5.1 

12.2 - 

10.1 


2 

12 ° 30.5 

12 ° 32.6 

11 ° 56.3 

0.2 - 0.2 

6.2 - 5.2 

12.2 - 10.3 

3 

12 ° 00.7 

12 ° 02.7 

11 ° 27.9 

0.3 - 0.2 

6.3 - 5.1 

12.3 - 9.9 


3 

12 ° 15.7 

12 ° 17.8 

11 ° 42.2 

0.3 - 0.2 

6.3 - 5.2 

12.3 - 

10.1 


3 

12 ° 30.7 

12 ° 32.8 

11 ° 56.5 

0.3 - 0.3 

6.3 - 5.3 

12.3 - 10.4 

4 

12 ° 01.0 

12 ° 03.0 

11 ° 28.2 

0.4 - 0.3 

6.4 - 5.2 

12.4 - 10.0 


4 

12 ° 16.0 

12 ° 18.0 

11 ° 42.5 

0.4 - 0.3 

6.4 - 5.3 

12.4 - 

10.2 


4 

12 ° 31.0 

12 ° 33.1 

11 ° 56.8 

0.4 - 0.3 

6.4 - 5.4 

12.4 - 10.4 

5 

12 ° 01.3 

12 ° 03.2 

11 ° 28.4 

0.5 - 0.4 

6.5 - 5.3 

12.5 - 10.1 


5 

12 ° 16.3 

12 ° 18.3 

11 ° 42.7 

0.5 - 0.4 

6.5 - 5.4 

12.5 - 

10.3 


5 

12 ° 31.3 

12 ° 33.3 

11 ° 57.0 

0.5 - 0.4 

6.5 - 5.5 

12.5 - 10.5 

6 

12 ° 01.5 

12 ° 03.5 

11 ° 28.6 

0.6 - 0.5 

6.6 - 5.3 

12.6 - 10.2 


6 

12 ° 16.5 

12 ° 18.5 

11 ° 42.9 

0.6 - 0.5 

6.6 - 5.4 

12.6 - 

10.4 


6 

12 ° 31.5 

12 ° 33.6 

11 ° 57.3 

0.6 - 0.5 

6.6 - 5.6 

12.6 - 10.6 

7 

12 ° 01.8 

12 ° 03.7 

11 ° 28.9 

0.7 - 0.6 

6.7 - 5.4 

12.7 - 10.3 


7 

12 ° 16.8 

12 ° 18.8 

11 ° 43.2 

0.7 - 0.6 

6.7 - 5.5 

12.7 - 

10.5 


7 

12 ° 31.8 

12 ° 33.8 

11 ° 57.5 

0.7 - 0.6 

6.7 - 5.6 

12.7 - 10.7 

8 

12 ° 02.0 

12 ° 04.0 

11 ° 29.1 

0.8 - 0.6 

6.8 - 5.5 

12.8 - 10.3 


8 

12 ° 17.0 

12 ° 19.0 

11 ° 43.4 

0.8 - 0.7 

6.8 - 5.6 

12.8 - 

10.6 


8 

12 ° 32.0 

12 ° 34.1 

11 ° 57.7 

0.8 - 0.7 

6.8 - 5.7 

12.8 - 10.8 

9 

12 ° 02.2 

12 ° 04.2 

11 ° 29.3 

0.9 - 0.7 

6.9 - 5.6 

12.9 - 10.4 


9 

12 ° 17.2 

12 ° 19.3 

11 ° 43.7 

0.9 - 0.7 

6.9 - 5.7 

12.9 - 

10.6 


9 

12 ° 32.2 

12 ° 34.3 

11 ° 58.0 

0.9 - 0.8 

6.9 - 5.8 

12.9 - 10.9 

10 

12 ° 02.5 

12 ° 04.5 

11 ° 29.6 

1.0 - 0.8 

7.0 - 5.7 

13.0 - 10.5 


10 

12 ° 17.5 

12 ° 19.5 

11 ° 43.9 

1.0 - 0.8 

7.0 - 5.8 

13.0 - 

10.7 


10 

12 ° 32.5 

12 ° 34.6 

11 ° 58.2 

1.0 - 0.8 

7.0 - 5.9 

13.0 - 10.9 

11 

12 ° 02.7 

12 ° 04.7 

11 ° 29.8 

1.1 - 0.9 

7.1 - 5.7 

13.1 - 10.6 


11 

12 ° 17.7 

12 ° 19.8 

11 ° 44.1 

1.1 - 0.9 

7.1 - 5.9 

13.1 - 

10.8 


11 

12 ° 32.7 

12 ° 34.8 

11 ° 58.5 

1.1 - 0.9 

7.1 - 6.0 

13.1 - 11.0 

12 

12 ° 03.0 

12 ° 05.0 

11 ° 30.1 

1.2 - 1.0 

7.2 - 5.8 

13.2 - 10.7 


12 

12 ° 18.0 

12 ° 20.0 

11 ° 44.4 

1.2 - 1.0 

7.2 - 5.9 

13.2 - 

10.9 


12 

12 ° 33.0 

12 ° 35.1 

11 ° 58.7 

1.2 - 1.0 

7.2 - 6.1 

13.2 - 11.1 

13 

12 ° 03.3 

12 ° 05.2 

11 ° 30.3 

1.3 - 1.1 

7.3 - 5.9 

13.3 - 10.8 


13 

12 ° 18.3 

12 ° 20.3 

11 ° 44.6 

1.3 - 1.1 

7.3 - 6.0 

13.3 - 

11.0 


13 

12 ° 33.3 

12 ° 35.3 

11 ° 58.9 

1.3 - 1.1 

7.3 - 6.1 

13.3 - 11.2 

14 

12 ° 03.5 

12 ° 05.5 

11 ° 30.5 

1.4 - 1.1 

7.4 - 6.0 

13.4 - 10.8 


14 

12 ° 18.5 

12 ° 20.5 

11 ° 44.9 

1.4 - 1.2 

7.4 - 6.1 

13.4 - 

11.1 


14 

12 ° 33.5 

12 ° 35.6 

11 ° 59.2 

1.4 - 1.2 

7.4 - 6.2 

13.4 - 11.3 

IS 

12 ° 03.8 

12 ° 05.7 

11 ° 30.8 

1.5 - 1.2 

7.5 - 6.1 

13.5 - 10.9 


15 

12 ° 18.8 

12 ° 20.8 

11 ° 45.1 

1.5 - 1.2 

7.5 - 6.2 

13.5 - 

11.1 


15 

12 ° 33.8 

12 ° 35.8 

11 ° 59.4 

1.5 - 1.3 

7.5 - 6.3 

13.5 - 11.4 

16 

12 ° 04.0 

12 ° 06.0 

11 ° 31.0 

1.6 - 1.3 

7.6 - 6.1 

13.6 - 11.0 


16 

12 ° 19.0 

12 ° 21.0 

11 ° 45.3 

1.6 - 1.3 

7.6 - 6.3 

13.6 - 

11.2 


16 

12 ° 34.0 

12 ° 36.1 

11 ° 59.7 

1.6 - 1.3 

7.6 - 6.4 

13.6 - 11.4 

17 

12 ° 04.2 

12 ° 06.2 

11 ° 31.3 

1.7 - 1.4 

7.7 - 6.2 

13.7 - 11.1 


17 

12 ° 19.2 

12 ° 21.3 

11 ° 45.6 

1.7 - 1.4 

7.7 - 6.4 

13.7 - 

11.3 


17 

12 ° 34.2 

12 ° 36.3 

11 ° 59.9 

1.7 - 1.4 

7.7 - 6.5 

13.7 - 11.5 

18 

12 ° 04.5 

12 ° 06.5 

11 ° 31.5 

1.8 - 1.5 

7.8 - 6.3 

13.8 - 11.2 


18 

12 ° 19.5 

12 ° 21.5 

11 ° 45.8 

1.8 - 1.5 

7.8 - 6.4 

13.8 - 

11.4 


18 

12 ° 34.5 

12 ° 36.6 

12 ° 00.1 

1.8 - 1.5 

7.8 - 6.6 

13.8 - 11.6 

19 

12 ° 04.8 

12 ° 06.7 

11 ° 31.7 

1.9 - 1.5 

7.9 - 6.4 

13.9 - 11.2 


19 

12 ° 19.8 

12 ° 21.8 

11 ° 46.1 

1.9 - 1.6 

7.9 - 6.5 

13.9 - 

11.5 


19 

12 ° 34.8 

12 ° 36.8 

12 ° 00.4 

1.9 - 1.6 

7.9 - 6.6 

13.9 - 11.7 

20 

12 ° 05.0 

12 ° 07.0 

11 ° 32.0 

2.0 - 1.6 

8.0 - 6.5 

14.0 - 11.3 


20 

12 ° 20.0 

12 ° 22.0 

11 ° 46.3 

2.0 - 1.7 

8.0 - 6.6 

14.0 - 

11.5 


20 

12 ° 35.0 

12 ° 37.1 

12 ° 00.6 

2.0 - 1.7 

8.0 - 6.7 

14.0 - 11.8 

21 

12 ° 05.3 

12 ° 07.2 

11 ° 32.2 

2.1 - 1.7 

8.1 - 6.5 

14.1 - 11.4 


21 

12 ° 20.3 

12 ° 22.3 

11 ° 46.5 

2.1 - 1.7 

8.1 - 6.7 

14.1 - 

11.6 


21 

12 ° 35.3 

12 ° 37.3 

12 ° 00.8 

2.1 - 1.8 

8.1 - 6.8 

14.1 - 11.9 

22 

12 ° 05.5 

12 ° 07.5 

11 ° 32.4 

2.2 - 1.8 

8.2 - 6.6 

14.2 - 11.5 


22 

12 ° 20.5 

12 ° 22.5 

11 ° 46.8 

2.2 - 1.8 

8.2 - 6.8 

14.2 - 

11.7 


22 

12 ° 35.5 

12 ° 37.6 

12 ° 01.1 

2.2 - 1.9 

8.2 - 6.9 

14.2 - 12.0 

23 

12 ° 05.7 

12 ° 07.7 

11 ° 32.7 

2.3 - 1.9 

8.3 - 6.7 

14.3 - 11.6 


23 

12 ° 20.7 

12 ° 22.8 

11 ° 47.0 

2.3 - 1.9 

8.3 - 6.8 

14.3 - 

11.8 


23 

12 ° 35.7 

12 ° 37.8 

12 ° 01.3 

2.3 - 1.9 

8.3 - 7.0 

14.3 - 12.0 

24 

12 ° 06.0 

12 ° 08.0 

11 ° 32.9 

2.4 - 1.9 

8.4 - 6.8 

14.4 - 11.6 


24 

12 ° 21.0 

12 ° 23.0 

11 ° 47.2 

2.4 - 2.0 

8.4 - 6.9 

14.4 - 

11.9 


24 

12 ° 36.0 

12 ° 38.1 

12 ° 01.6 

2.4 - 2.0 

8.4 - 7.1 

14.4 - 12.1 

25 

12 ° 06.2 

12 ° 08.2 

11 ° 33.2 

2.5 - 2.0 

8.5 - 6.9 

14.5 - 11.7 


25 

12 ° 21.2 

12 ° 23.3 

11 ° 47.5 

2.5 - 2.1 

8.5 - 7.0 

14.5 - 

12.0 


25 

12 ° 36.2 

12 ° 38.3 

12 ° 01.8 

2.5 - 2.1 

8.5 - 7.2 

14.5 - 12.2 

26 

12 ° 06.5 

12 ° 08.5 

11 ° 33.4 

2.6 - 2.1 

8.6 - 7.0 

14.6 - 11.8 


26 

12 ° 21.5 

12 ° 23.5 

11 ° 47.7 

2.6 - 2.1 

8.6 - 7.1 

14.6 - 

12.0 


26 

12 ° 36.5 

12 ° 38.6 

12 ° 02.0 

2.6 - 2.2 

8.6 - 7.2 

14.6 - 12.3 

27 

12 ° 06.8 

12 ° 08.7 

11 ° 33.6 

2.7 - 2.2 

8.7 - 7.0 

14.7 - 11.9 


27 

12 ° 21.8 

12 ° 23.8 

11 ° 48.0 

2.7 - 2.2 

8.7 - 7.2 

14.7 - 

12.1 


27 

12 ° 36.8 

12 ° 38.8 

12 ° 02.3 

2.7 - 2.3 

8.7 - 7.3 

14.7 - 12.4 

28 

12 ° 07.0 

12 ° 09.0 

11 ° 33.9 

2.8 - 2.3 

8.8 - 7.1 

14.8 - 12.0 


28 

12 ° 22.0 

12 ° 24.0 

11 ° 48.2 

2.8 - 2.3 

8.8 - 7.3 

14.8 - 

12.2 


28 

12 ° 37.0 

12 ° 39.1 

12 ° 02.5 

2.8 - 2.4 

8.8 - 7.4 

14.8 - 12.5 

29 

12 ° 07.3 

12 ° 09.2 

11 ° 34.1 

2.9 - 2.3 

8.9 - 7.2 

14.9 - 12.0 


29 

12 ° 22.3 

12 ° 24.3 

11 ° 48.4 

2.9 - 2.4 

8.9 - 7.3 

14.9 - 

12.3 


29 

12 ° 37.3 

12 ° 39.3 

12 ° 02.8 

2.9 - 2.4 

8.9 - 7.5 

14.9 - 12.5 

30 

12 ° 07.5 

12 ° 09.5 

11 ° 34.4 

3.0 - 2.4 

9.0 - 7.3 

15.0 - 12.1 


30 

12 ° 22.5 

12 ° 24.5 

11 ° 48.7 

3.0 - 2.5 

9.0 - 7.4 

15.0 - 

12.4 


30 

12 ° 37.5 

12 ° 39.6 

12 ° 03.0 

3.0 - 2.5 

9.0 - 7.6 

15.0 - 12.6 

31 

12 ° 07.7 

12 ° 09.7 

11 ° 34.6 

3.1 - 2.5 

9.1 - 7.4 

15.1 - 12.2 


31 

12 ° 22.7 

12 ° 24.8 

11 ° 48.9 

3.1 - 2.6 

9.1 - 7.5 

15.1 - 

12.5 


31 

12 ° 37.7 

12 ° 39.8 

12 ° 03.2 

3.1 - 2.6 

9.1 - 7.7 

15.1 - 12.7 

32 

12 ° 08.0 

12 ° 10.0 

11 ° 34.8 

3.2 - 2.6 

9.2 - 7.4 

15.2 - 12.3 


32 

12 ° 23.0 

12 ° 25.0 

11 ° 49.2 

3.2 - 2.6 

9.2 - 7.6 

15.2 - 

12.5 


32 

12 ° 38.0 

12 ° 40.1 

12 ° 03.5 

3.2 - 2.7 

9.2 - 7.7 

15.2 - 12.8 

33 

12 ° 08.2 

12 ° 10.2 

11 ° 35.1 

3.3 - 2.7 

9.3 - 7.5 

15.3 - 12.4 


33 

12 ° 23.2 

12 ° 25.3 

11 ° 49.4 

3.3 - 2.7 

9.3 - 7.7 

15.3 - 

12.6 


33 

12 ° 38.2 

12 ° 40.3 

12 ° 03.7 

3.3 - 2.8 

9.3 - 7.8 

15.3 - 12.9 

34 

12 ° 08.5 

12 ° 10.5 

11 ° 35.3 

3.4 - 2.7 

9.4 - 7.6 

15.4 - 12.4 


34 

12 ° 23.5 

12 ° 25.5 

11 ° 49.6 

3.4 - 2.8 

9.4 - 7.8 

15.4 - 

12.7 


34 

12 ° 38.5 

12 ° 40.6 

12 ° 03.9 

3.4 - 2.9 

9.4 - 7.9 

15.4 - 13.0 

35 

12 ° 08.8 

12 ° 10.7 

11 ° 35.6 

3.5 - 2.8 

9.5 - 7.7 

15.5 - 12.5 


35 

12 ° 23.8 

12 ° 25.8 

11 ° 49.9 

3.5 - 2.9 

9.5 - 7.8 

15.5 - 

12.8 


35 

12 ° 38.8 

12 ° 40.8 

12 ° 04.2 

3.5 - 2.9 

9.5 - 8.0 

15.5 - 13.0 

36 

12 ° 09.0 

12 ° 11.0 

11 ° 35.8 

3.6 - 2.9 

9.6 - 7.8 

15.6 - 12.6 


36 

12 ° 24.0 

12 ° 26.0 

11 ° 50.1 

3.6 - 3.0 

9.6 - 7.9 

15.6 - 

12.9 


36 

12 ° 39.0 

12 ° 41.1 

12 ° 04.4 

3.6 - 3.0 

9.6 - 8.1 

15.6 - 13.1 

37 

12 ° 09.3 

12 ° 11.2 

11 ° 36.0 

3.7 - 3.0 

9.7 - 7.8 

15.7 - 12.7 


37 

12 ° 24.3 

12 ° 26.3 

11 ° 50.3 

3.7 - 3.1 

9.7 - 8.0 

15.7 - 

13.0 


37 

12 ° 39.3 

12 ° 41.3 

12 ° 04.7 

3.7 - 3.1 

9.7 - 8.2 

15.7 - 13.2 

38 

12 ° 09.5 

12 ° 11.5 

11 ° 36.3 

3.8 - 3.1 

9.8 - 7.9 

15.8 - 12.8 


38 

12 ° 24.5 

12 ° 26.5 

11 ° 50.6 

3.8 - 3.1 

9.8 - 8.1 

15.8 - 

13.0 


38 

12 ° 39.5 

12 ° 41.6 

12 ° 04.9 

3.8 - 3.2 

9.8 - 8.2 

15.8 - 13.3 

39 

12 ° 09.7 

12 ° 11.7 

11 ° 36.5 

3.9 - 3.2 

9.9 - 8.0 

15.9 - 12.9 


39 

12 ° 24.7 

12 ° 26.8 

11 ° 50.8 

3.9 - 3.2 

9.9 - 8.2 

15.9 - 

13.1 


39 

12 ° 39.7 

12 ° 41.8 

12 ° 05.1 

3.9 - 3.3 

9.9 - 8.3 

15.9 - 13.4 

40 

12 ° 10.0 

12 ° 12.0 

11 ° 36.7 

4.0 - 3.2 

10.0 - 8.1 

16.0 - 12.9 


40 

12 ° 25.0 

12 ° 27.0 

11 ° 51.1 

4.0 - 3.3 

10.0 - 8.3 

16.0 - 

13.2 


40 

12 ° 40.0 

12 ° 42.1 

12 ° 05.4 

4.0 - 3.4 

10.0 - 8.4 

16.0 - 13.5 

41 

12 ° 10.2 

12 ° 12.2 

11 ° 37.0 

4.1 - 3.3 

10.1 - 8.2 

16.1 - 13.0 


41 

12 ° 25.2 

12 ° 27.3 

11 ° 51.3 

4.1 - 3.4 

10.1 - 8.3 

16.1 - 

13.3 


41 

12 ° 40.2 

12 ° 42.3 

12 ° 05.6 

4.1 - 3.5 

10.1 - 8.5 

16.1 - 13.6 

42 

12 ° 10.5 

12 ° 12.5 

11 ° 37.2 

4.2 - 3.4 

10.2 - 8.2 

16.2 - 13.1 


42 

12 ° 25.5 

12 ° 27.5 

11 ° 51.5 

4.2 - 3.5 

10.2 - 8.4 

16.2 - 

13.4 


42 

12 ° 40.5 

12 ° 42.6 

12 ° 05.9 

4.2 - 3.5 

10.2 - 8.6 

16.2 - 13.6 

43 

12 ° 10.8 

12 ° 12.7 

11 ° 37.5 

4.3 - 3.5 

10.3 - 8.3 

16.3 - 13.2 


43 

12 ° 25.8 

12 ° 27.8 

11 ° 51.8 

4.3 - 3.5 

10.3 - 8.5 

16.3 - 

13.4 


43 

12 ° 40.8 

12 ° 42.8 

12 ° 06.1 

4.3 - 3.6 

10.3 - 8.7 

16.3 - 13.7 

44 

12 ° 11.0 

12 ° 13.0 

11 ° 37.7 

4.4 - 3.6 

10.4 - 8.4 

16.4 - 13.3 


44 

12 ° 26.0 

12 ° 28.0 

11 ° 52.0 

4.4 - 3.6 

10.4 - 8.6 

16.4 - 

13.5 


44 

12 ° 41.0 

12 ° 43.1 

12 ° 06.3 

4.4 - 3.7 

10.4 - 8.8 

16.4 - 13.8 

45 

12 ° 11.2 

12 ° 13.2 

11 ° 37.9 

4.5 - 3.6 

10.5 - 8.5 

16.5 - 13.3 


45 

12 ° 26.2 

12 ° 28.3 

11 ° 52.3 

4.5 - 3.7 

10.5 - 8.7 

16.5 - 

13.6 


45 

12 ° 41.2 

12 ° 43.3 

12 ° 06.6 

4.5 - 3.8 

10.5 - 8.8 

16.5 - 13.9 

46 

12 ° 11.5 

12 ° 13.5 

11 ° 38.2 

4.6 - 3.7 

10.6 - 8.6 

16.6 - 13.4 


46 

12 ° 26.5 

12 ° 28.5 

11 ° 52.5 

4.6 - 3.8 

10.6 - 8.7 

16.6 - 

13.7 


46 

12 ° 41.5 

12 ° 43.6 

12 ° 06.8 

4.6 - 3.9 

10.6 - 8.9 

16.6 - 14.0 

47 

12 ° 11.7 

12 ° 13.8 

11 ° 38.4 

4.7 - 3.8 

10.7 - 8.6 

16.7 - 13.5 


47 

12 ° 26.7 

12 ° 28.8 

11 ° 52.7 

4.7 - 3.9 

10.7 - 8.8 

16.7 - 

13.8 


47 

12 ° 41.7 

12 ° 43.8 

12 ° 07.0 

4.7 - 4.0 

10.7 - 9.0 

16.7 - 14.1 

48 

12 ° 12.0 

12 ° 14.0 

11 ° 38.7 

4.8 - 3.9 

10.8 - 8.7 

16.8 - 13.6 


48 

12 ° 27.0 

12 ° 29.0 

11 ° 53.0 

4.8 - 4.0 

10.8 - 8.9 

16.8 - 

13.9 


48 

12 ° 42.0 

12 ° 44.1 

12 ° 07.3 

4.8 - 4.0 

10.8 - 9.1 

16.8 - 14.1 

49 

12 ° 12.3 

12 ° 14.3 

11 ° 38.9 

4.9 - 4.0 

10.9 - 8.8 

16.9 - 13.7 


49 

12 ° 27.3 

12 ° 29.3 

11 ° 53.2 

4.9 - 4.0 

10.9 - 9.0 

16.9 - 

13.9 


49 

12 ° 42.3 

12 ° 44.3 

12 ° 07.5 

4.9 - 4.1 

10.9 - 9.2 

16.9 - 14.2 

50 

12 ° 12.5 

12 ° 14.5 

11 ° 39.1 

5.0 - 4.0 

11.0 - 8.9 

17.0 - 13.7 


50 

12 ° 27.5 

12 ° 29.5 

11 ° 53.4 

5.0 - 4.1 

11.0 - 9.1 

17.0 - 

14.0 


50 

12 ° 42.5 

12 ° 44.6 

12 ° 07.8 

5.0 - 4.2 

11.0 - 9.3 

17.0 - 14.3 

51 

12 ° 12.8 

12 ° 14.8 

11 ° 39.4 

5.1 - 4.1 

11.1 - 9.0 

17.1 - 13.8 


51 

12 ° 27.8 

12 ° 29.8 

11 ° 53.7 

5.1 - 4.2 

11.1 - 9.2 

17.1 - 

14.1 


51 

12 ° 42.8 

12 ° 44.8 

12 ° 08.0 

5.1 - 4.3 

11.1 - 9.3 

17.1 - 14.4 

52 

12 ° 13.0 

12 ° 15.0 

11 ° 39.6 

5.2 - 4.2 

11.2 - 9.1 

17.2 - 13.9 


52 

12 ° 28.0 

12 ° 30.0 

11 ° 53.9 

5.2 - 4.3 

11.2 - 9.2 

17.2 - 

14.2 


52 

12 ° 43.0 

12 ° 45.1 

12 ° 08.2 

5.2 - 4.4 

11.2 - 9.4 

17.2 - 14.5 

53 

12 ° 13.2 

12 ° 15.3 

11 ° 39.8 

5.3 - 4.3 

11.3 - 9.1 

17.3 - 14.0 


53 

12 ° 28.2 

12 ° 30.3 

11 ° 54.2 

5.3 - 4.4 

11.3 - 9.3 

17.3 - 

14.3 


53 

12 ° 43.2 

12 ° 45.3 

12 ° 08.5 

5.3 - 4.5 

11.3 - 9.5 

17.3 - 14.6 

54 

12 ° 13.5 

12 ° 15.5 

11 ° 40.1 

5.4 - 4.4 

11.4 - 9.2 

17.4 - 14.1 


54 

12 ° 28.5 

12 ° 30.5 

11 ° 54.4 

5.4 - 4.5 

11.4 - 9.4 

17.4 - 

14.4 


54 

12 ° 43.5 

12 ° 45.6 

12 ° 08.7 

5.4 - 4.5 

11.4 - 9.6 

17.4 - 14.6 

55 

12 ° 13.7 

12 ° 15.8 

11 ° 40.3 

5.5 - 4.4 

11.5 - 9.3 

17.5 - 14.1 


55 

12 ° 28.7 

12 ° 30.8 

11 ° 54.6 

5.5 - 4.5 

11.5 - 9.5 

17.5 - 

14.4 


55 

12 ° 43.7 

12 ° 45.8 

12 ° 09.0 

5.5 - 4.6 

11.5 - 9.7 

17.5 - 14.7 

56 

12 ° 14.0 

12 ° 16.0 

11 ° 40.6 

5.6 - 4.5 

11.6 - 9.4 

17.6 - 14.2 


56 

12 ° 29.0 

12 ° 31.0 

11 ° 54.9 

5.6 - 4.6 

11.6 - 9.6 

17.6 - 

14.5 


56 

12 ° 44.0 

12 ° 46.1 

12 ° 09.2 

5.6 - 4.7 

11.6 - 9.8 

17.6 - 14.8 

57 

12 ° 14.3 

12 ° 16.3 

11 ° 40.8 

5.7 - 4.6 

11.7 - 9.5 

17.7 - 14.3 


57 

12 ° 29.3 

12 ° 31.3 

11 ° 55.1 

5.7 - 4.7 

11.7 - 9.7 

17.7 - 

14.6 


57 

12 ° 44.3 

12 ° 46.3 

12 ° 09.4 

5.7 - 4.8 

11.7 - 9.8 

17.7 - 14.9 

58 

12 ° 14.5 

12 ° 16.5 

11 ° 41.0 

5.8 - 4.7 

11.8 - 9.5 

17.8 - 14.4 


58 

12 ° 29.5 

12 ° 31.5 

11 ° 55.4 

5.8 - 4.8 

11.8 - 9.7 

17.8 - 

14.7 


58 

12 ° 44.5 

12 ° 46.6 

12 ° 09.7 

5.8 - 4.9 

11.8 - 9.9 

17.8 - 15.0 

59 

12 ° 14.8 

12 ° 16.8 

11 ° 41.3 

5.9 - 4.8 

11.9 - 9.6 

17.9 - 14.5 


59 

12 ° 29.8 

12 ° 31.8 

11 ° 55.6 

5.9 - 4.9 

11.9 - 9.8 

17.9 - 

14.8 


59 

12 ° 44.8 

12 ° 46.8 

12 ° 09.9 

5.9 - 5.0 

11.9 - 10.0 

17.9 - 15.1 



Increments and Corrections 


m 

51 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

52 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

53 

Sun 

Plan . 

Aries 

Moon 

v and d corr 

0 

12 “ 45.0 

12 “ 47.1 

12 “ 10.1 

0.0 - 0.0 

6.0 - 5.1 

12.0 - 10.3 


0 

13 “ 00.0 

13 ° 02.1 

12 “ 24.5 

0.0 - 0.0 

6.0 - 5.3 

12.0 - 

10.5 


0 

13 u 15.0 

13 u 17.2 

12 “ 38.8 

0.0 - 0.0 

6.0 - 5.4 

12.0 - 10.7 

1 

12 ° 45.2 

12 ° 47.3 

12 ° 10.4 

0.1 - 0.1 

6.1 - 5.2 

12.1 - 10.4 


1 

13 ° 00.2 

13 ° 02.4 

12 ° 24.7 

0.1 - 0.1 

6.1 - 5.3 

12.1 - 

10.6 


1 

13 ° 15.2 

13 ° 17.4 

12 ° 39.0 

0.1 - 0.1 

6.1 - 5.4 

12.1 - 10.8 

2 

12 ° 45.5 

12 ° 47.6 

12 ° 10.6 

0.2 - 0.2 

6.2 - 5.3 

12.2 - 10.5 


2 

13 ° 00.5 

13 ° 02.6 

12 ° 24.9 

0.2 - 0.2 

6.2 - 5.4 

12.2 - 

10.7 


2 

13 ° 15.5 

13 ° 17.7 

12 ° 39.3 

0.2 - 0.2 

6.2 - 5.5 

12.2 - 10.9 

3 

12 ° 45.7 

12 ° 47.8 

12 ° 10.9 

0.3 - 0.3 

6.3 - 5.4 

12.3 - 10.6 


3 

13 ° 00.7 

13 ° 02.9 

12 ° 25.2 

0.3 - 0.3 

6.3 - 5.5 

12.3 - 

10.8 


3 

13 ° 15.7 

13 ° 17.9 

12 ° 39.5 

0.3 - 0.3 

6.3 - 5.6 

12.3 - 11.0 

4 

12 ° 46.0 

12 ° 48.1 

12 ° 11.1 

0.4 - 0.3 

6.4 - 5.5 

12.4 - 10.6 


4 

13 ° 01.0 

13 ° 03.1 

12 ° 25.4 

0.4 - 0.4 

6.4 - 5.6 

12.4 - 

10.9 


4 

13 ° 16.0 

13 ° 18.2 

12 ° 39.7 

0.4 - 0.4 

6.4 - 5.7 

12.4 - 11.1 

5 

12 ° 46.3 

12 ° 48.3 

12 ° 11.3 

0.5 - 0.4 

6.5 - 5.6 

12.5 - 10.7 


5 

13 ° 01.3 

13 ° 03.4 

12 ° 25.7 

0.5 - 0.4 

6.5 - 5.7 

12.5 - 

10.9 


5 

13 ° 16.3 

13 ° 18.4 

12 ° 40.0 

0.5 - 0.4 

6.5 - 5.8 

12.5 - 11.1 

6 

12 ° 46.5 

12 ° 48.6 

12 ° 11.6 

0.6 - 0.5 

6.6 - 5.7 

12.6 - 10.8 


6 

13 ° 01.5 

13 ° 03.6 

12 ° 25.9 

0.6 - 0.5 

6.6 - 5.8 

12.6 - 

11.0 


6 

13 ° 16.5 

13 ° 18.7 

12 ° 40.2 

0.6 - 0.5 

6.6 - 5.9 

12.6 - 11.2 

7 

12 ° 46.8 

12 ° 48.8 

12 ° 11.8 

0.7 - 0.6 

6.7 - 5.8 

12.7 - 10.9 


7 

13 ° 01.8 

13 ° 03.9 

12 ° 26.1 

0.7 - 0.6 

6.7 - 5.9 

12.7 - 

11.1 


7 

13 ° 16.8 

13 ° 18.9 

12 ° 40.5 

0.7 - 0.6 

6.7 - 6.0 

12.7 - 11.3 

8 

12 ° 47.0 

12 ° 49.1 

12 ° 12.1 

0.8 - 0.7 

6.8 - 5.8 

12.8 - 11.0 


8 

13 ° 02.0 

13 ° 04.1 

12 ° 26.4 

0.8 - 0.7 

6.8 - 6.0 

12.8 - 

11.2 


8 

13 ° 17.0 

13 ° 19.2 

12 ° 40.7 

0.8 - 0.7 

6.8 - 6.1 

12.8 - 11.4 

9 

12 ° 47.2 

12 ° 49.3 

12 ° 12.3 

0.9 - 0.8 

6.9 - 5.9 

12.9 - 11.1 


9 

13 ° 02.2 

13 ° 04.4 

12 ° 26.6 

0.9 - 0.8 

6.9 - 6.0 

12.9 - 

11.3 


9 

13 ° 17.2 

13 ° 19.4 

12 ° 40.9 

0.9 - 0.8 

6.9 - 6.2 

12.9 - 11.5 

10 

12 ° 47.5 

12 ° 49.6 

12 ° 12.5 

1.0 - 0.9 

7.0 - 6.0 

13.0 - 11.2 


10 

13 ° 02.5 

13 ° 04.6 

12 ° 26.9 

1.0 - 0.9 

7.0 - 6.1 

13.0 - 

11.4 


10 

13 ° 17.5 

13 ° 19.7 

12 ° 41.2 

1.0 - 0.9 

7.0 - 6.2 

13.0 - 11.6 

11 

12 ° 47.7 

12 ° 49.8 

12 ° 12.8 

1.1 - 0.9 

7.1 - 6.1 

13.1 - 11.2 


11 

13 ° 02.7 

13 ° 04.9 

12 ° 27.1 

1.1 - 1.0 

7.1 - 6.2 

13.1 - 

11.5 


11 

13 ° 17.7 

13 ° 19.9 

12 ° 41.4 

1.1 - 1.0 

7.1 - 6.3 

13.1 - 11.7 

12 

12 ° 48.0 

12 ° 50.1 

12 ° 13.0 

1.2 - 1.0 

7.2 - 6.2 

13.2 - 11.3 


12 

13 ° 03.0 

13 ° 05.1 

12 ° 27.3 

1.2 - 1.1 

7.2 - 6.3 

13.2 - 

11.5 


12 

13 ° 18.0 

13 ° 20.2 

12 ° 41.6 

1.2 - 1.1 

7.2 - 6.4 

13.2 - 11.8 

13 

12 ° 48.3 

12 ° 50.3 

12 ° 13.3 

1.3 - 1.1 

7.3 - 6.3 

13.3 - 11.4 


13 

13 ° 03.3 

13 ° 05.4 

12 ° 27.6 

1.3 - 1.1 

7.3 - 6.4 

13.3 - 

11.6 


13 

13 ° 18.3 

13 ° 20.4 

12 ° 41.9 

1.3 - 1.2 

7.3 - 6.5 

13.3 - 11.9 

14 

12 ° 48.5 

12 ° 50.6 

12 ° 13.5 

1.4 - 1.2 

7.4 - 6.4 

13.4 - 11.5 


14 

13 ° 03.5 

13 ° 05.6 

12 ° 27.8 

1.4 - 1.2 

7.4 - 6.5 

13.4 - 

11.7 


14 

13 ° 18.5 

13 ° 20.7 

12 ° 42.1 

1.4 - 1.2 

7.4 - 6.6 

13.4 - 11.9 

15 

12 ° 48.8 

12 ° 50.9 

12 ° 13.7 

1.5 - 1.3 

7.5 - 6.4 

13.5 - 11.6 


15 

13 ° 03.8 

13 ° 05.9 

12 ° 28.0 

1.5 - 1.3 

7.5 - 6.6 

13.5 - 

11.8 


15 

13 ° 18.8 

13 ° 20.9 

12 ° 42.4 

1.5 - 1.3 

7.5 - 6.7 

13.5 - 12.0 

16 

12 ° 49.0 

12 ° 51.1 

12 ° 14.0 

1.6 - 1.4 

7.6 - 6.5 

13.6 - 11.7 


16 

13 ° 04.0 

13 ° 06.1 

12 ° 28.3 

1.6 - 1.4 

7.6 - 6.7 

13.6 - 

11.9 


16 

13 ° 19.0 

13 ° 21.2 

12 ° 42.6 

1.6 - 1.4 

7.6 - 6.8 

13.6 - 12.1 

17 

12 ° 49.2 

12 ° 51.4 

12 ° 14.2 

1.7 - 1.5 

7.7 - 6.6 

13.7 - 11.8 


17 

13 ° 04.2 

13 ° 06.4 

12 ° 28.5 

1.7 - 1.5 

7.7 - 6.7 

13.7 - 

12.0 


17 

13 ° 19.2 

13 ° 21.4 

12 ° 42.8 

1.7 - 1.5 

7.7 - 6.9 

13.7 - 12.2 

18 

12 ° 49.5 

12 ° 51.6 

12 ° 14.4 

1.8 - 1.5 

7.8 - 6.7 

13.8 - 11.8 


18 

13 ° 04.5 

13 ° 06.6 

12 ° 28.8 

1.8 - 1.6 

7.8 - 6.8 

13.8 - 

12.1 


18 

13 ° 19.5 

13 ° 21.7 

12 ° 43.1 

1.8 - 1.6 

7.8 - 7.0 

13.8 - 12.3 

19 

12 ° 49.8 

12 ° 51.9 

12 ° 14.7 

1.9 - 1.6 

7.9 - 6.8 

13.9 - 11.9 


19 

13 ° 04.8 

13 ° 06.9 

12 ° 29.0 

1.9 - 1.7 

7.9 - 6.9 

13.9 - 

12.2 


19 

13 ° 19.8 

13 ° 21.9 

12 ° 43.3 

1.9 - 1.7 

7.9 - 7.0 

13.9 - 12.4 

20 

12 ° 50.0 

12 ° 52.1 

12 ° 14.9 

2.0 - 1.7 

8.0 - 6.9 

14.0 - 12.0 


20 

13 ° 05.0 

13 ° 07.1 

12 ° 29.2 

2.0 - 1.8 

8.0 - 7.0 

14.0 - 

12.3 


20 

13 ° 20.0 

13 ° 22.2 

12 ° 43.6 

2.0 - 1.8 

8.0 - 7.1 

14.0 - 12.5 

21 

12 ° 50.3 

12 ° 52.4 

12 ° 15.2 

2.1 - 1.8 

8.1 - 7.0 

14.1 - 12.1 


21 

13 ° 05.3 

13 ° 07.4 

12 ° 29.5 

2.1 - 1.8 

8.1 - 7.1 

14.1 - 

12.3 


21 

13 ° 20.3 

13 ° 22.4 

12 ° 43.8 

2.1 - 1.9 

8.1 - 7.2 

14.1 - 12.6 

22 

12 ° 50.5 

12 ° 52.6 

12 ° 15.4 

2.2 - 1.9 

8.2 - 7.0 

14.2 - 12.2 


22 

13 ° 05.5 

13 ° 07.6 

12 ° 29.7 

2.2 - 1.9 

8.2 - 7.2 

14.2 - 

12.4 


22 

13 ° 20.5 

13 ° 22.7 

12 ° 44.0 

2.2 - 2.0 

8.2 - 7.3 

14.2 - 12.7 

23 

12 ° 50.7 

12 ° 52.9 

12 ° 15.6 

2.3 - 2.0 

8.3 - 7.1 

14.3 - 12.3 


23 

13 ° 05.7 

13 ° 07.9 

12 ° 30.0 

2.3 - 2.0 

8.3 - 7.3 

14.3 - 

12.5 


23 

13 ° 20.7 

13 ° 22.9 

12 ° 44.3 

2.3 - 2.1 

8.3 - 7.4 

14.3 - 12.8 

24 

12 ° 51.0 

12 ° 53.1 

12 ° 15.9 

2.4 - 2.1 

8.4 - 7.2 

14.4 - 12.4 


24 

13 ° 06.0 

13 ° 08.1 

12 ° 30.2 

2.4 - 2.1 

8.4 - 7.4 

14.4 - 

12.6 


24 

13 ° 21.0 

13 ° 23.2 

12 ° 44.5 

2.4 - 2.1 

8.4 - 7.5 

14.4 - 12.8 

25 

12 ° 51.2 

12 ° 53.4 

12 ° 16.1 

2.5 - 2.1 

8.5 - 7.3 

14.5 - 12.4 


25 

13 ° 06.2 

13 ° 08.4 

12 ° 30.4 

2.5 - 2.2 

8.5 - 7.4 

14.5 - 

12.7 


25 

13 ° 21.2 

13 ° 23.4 

12 ° 44.7 

2.5 - 2.2 

8.5 - 7.6 

14.5 - 12.9 

26 

12 ° 51.5 

12 ° 53.6 

12 ° 16.4 

2.6 - 2.2 

8.6 - 7.4 

14.6 - 12.5 


26 

13 ° 06.5 

13 ° 08.6 

12 ° 30.7 

2.6 - 2.3 

8.6 - 7.5 

14.6 - 

12.8 


26 

13 ° 21.5 

13 ° 23.7 

12 ° 45.0 

2.6 - 2.3 

8.6 - 7.7 

14.6 - 13.0 

27 

12 ° 51.8 

12 ° 53.9 

12 ° 16.6 

2.7 - 2.3 

8.7 - 7.5 

14.7 - 12.6 


27 

13 ° 06.8 

13 ° 08.9 

12 ° 30.9 

2.7 - 2.4 

8.7 - 7.6 

14.7 - 

12.9 


27 

13 ° 21.8 

13 ° 23.9 

12 ° 45.2 

2.7 - 2.4 

8.7 - 7.8 

14.7 - 13.1 

28 

12 ° 52.0 

12 ° 54.1 

12 ° 16.8 

2.8 - 2.4 

8.8 - 7.6 

14.8 - 12.7 


28 

13 ° 07.0 

13 ° 09.2 

12 ° 31.1 

2.8 - 2.5 

8.8 - 7.7 

14.8 - 

13.0 


28 

13 ° 22.0 

13 ° 24.2 

12 ° 45.5 

2.8 - 2.5 

8.8 - 7.8 

14.8 - 13.2 

29 

12 ° 52.3 

12 ° 54.4 

12 ° 17.1 

2.9 - 2.5 

8.9 - 7.6 

14.9 - 12.8 


29 

13 ° 07.3 

13 ° 09.4 

12 ° 31.4 

2.9 - 2.5 

8.9 - 7.8 

14.9 - 

13.0 


29 

13 ° 22.3 

13 ° 24.4 

12 ° 45.7 

2.9 - 2.6 

8.9 - 7.9 

14.9 - 13.3 

30 

12 ° 52.5 

12 ° 54.6 

12 ° 17.3 

3.0 - 2.6 

9.0 - 7.7 

15.0 - 12.9 


30 

13 ° 07.5 

13 ° 09.7 

12 ° 31.6 

3.0 - 2.6 

9.0 - 7.9 

15.0 - 

13.1 


30 

13 ° 22.5 

13 ° 24.7 

12 ° 45.9 

3.0 - 2.7 

9.0 - 8.0 

15.0 - 13.4 

31 

12 ° 52.7 

12 ° 54.9 

12 ° 17.5 

3.1 - 2.7 

9.1 - 7.8 

15.1 - 13.0 


31 

13 ° 07.7 

13 ° 09.9 

12 ° 31.9 

3.1 - 2.7 

9.1 - 8.0 

15.1 - 

13.2 


31 

13 ° 22.7 

13 ° 24.9 

12 ° 46.2 

3.1 - 2.8 

9.1 - 8.1 

15.1 - 13.5 

32 

12 ° 53.0 

12 ° 55.1 

12 ° 17.8 

3.2 - 2.7 

9.2 - 7.9 

15.2 - 13.0 


32 

13 ° 08.0 

13 ° 10.2 

12 ° 32.1 

3.2 - 2.8 

9.2 - 8.0 

15.2 - 

13.3 


32 

13 ° 23.0 

13 ° 25.2 

12 ° 46.4 

3.2 - 2.9 

9.2 - 8.2 

15.2 - 13.6 

33 

12 ° 53.2 

12 ° 55.4 

12 ° 18.0 

3.3 - 2.8 

9.3 - 8.0 

15.3 - 13.1 


33 

13 ° 08.2 

13 ° 10.4 

12 ° 32.3 

3.3 - 2.9 

9.3 - 8.1 

15.3 - 

13.4 


33 

13 ° 23.2 

13 ° 25.4 

12 ° 46.7 

3.3 - 2.9 

9.3 - 8.3 

15.3 - 13.6 

34 

12 ° 53.5 

12 ° 55.6 

12 ° 18.3 

3.4 - 2.9 

9.4 - 8.1 

15.4 - 13.2 


34 

13 ° 08.5 

13 ° 10.7 

12 ° 32.6 

3.4 - 3.0 

9.4 - 8.2 

15.4 - 

13.5 


34 

13 ° 23.5 

13 ° 25.7 

12 ° 46.9 

3.4 - 3.0 

9.4 - 8.4 

15.4 - 13.7 

35 

12 ° 53.8 

12 ° 55.9 

12 ° 18.5 

3.5 - 3.0 

9.5 - 8.2 

15.5 - 13.3 


35 

13 ° 08.8 

13 ° 10.9 

12 ° 32.8 

3.5 - 3.1 

9.5 - 8.3 

15.5 - 

13.6 


35 

13 ° 23.8 

13 ° 25.9 

12 ° 47.1 

3.5 - 3.1 

9.5 - 8.5 

15.5 - 13.8 

36 

12 ° 54.0 

12 ° 56.1 

12 ° 18.7 

3.6 - 3.1 

9.6 - 8.2 

15.6 - 13.4 


36 

13 ° 09.0 

13 ° 11.2 

12 ° 33.1 

3.6 - 3.2 

9.6 - 8.4 

15.6 - 

13.7 


36 

13 ° 24.0 

13 ° 26.2 

12 ° 47.4 

3.6 - 3.2 

9.6 - 8.6 

15.6 - 13.9 

37 

12 ° 54.3 

12 ° 56.4 

12 ° 19.0 

3.7 - 3.2 

9.7 - 8.3 

15.7 - 13.5 


37 

13 ° 09.3 

13 ° 11.4 

12 ° 33.3 

3.7 - 3.2 

9.7 - 8.5 

15.7 - 

13.7 


37 

13 ° 24.3 

13 ° 26.4 

12 ° 47.6 

3.7 - 3.3 

9.7 - 8.6 

15.7 - 14.0 

38 

12 ° 54.5 

12 ° 56.6 

12 ° 19.2 

3.8 - 3.3 

9.8 - 8.4 

15.8 - 13.6 


38 

13 ° 09.5 

13 ° 11.7 

12 ° 33.5 

3.8 - 3.3 

9.8 - 8.6 

15.8 - 

13.8 


38 

13 ° 24.5 

13 ° 26.7 

12 ° 47.9 

3.8 - 3.4 

9.8 - 8.7 

15.8 - 14.1 

39 

12 ° 54.7 

12 ° 56.9 

12 ° 19.5 

3.9 - 3.3 

9.9 - 8.5 

15.9 - 13.6 


39 

13 ° 09.7 

13 ° 11.9 

12 ° 33.8 

3.9 - 3.4 

9.9 - 8.7 

15.9 - 

13.9 


39 

13 ° 24.7 

13 ° 26.9 

12 ° 48.1 

3.9 - 3.5 

9.9 - 8.8 

15.9 - 14.2 

40 

12 ° 55.0 

12 ° 57.1 

12 ° 19.7 

4.0 - 3.4 

10.0 - 8.6 

16.0 - 13.7 


40 

13 ° 10.0 

13 ° 12.2 

12 ° 34.0 

4.0 - 3.5 

10.0 - 8.8 

16.0 - 

14.0 


40 

13 ° 25.0 

13 ° 27.2 

12 ° 48.3 

4.0 - 3.6 

10.0 - 8.9 

16.0 - 14.3 

41 

12 ° 55.2 

12 ° 57.4 

12 ° 19.9 

4.1 - 3.5 

10.1 - 8.7 

16.1 - 13.8 


41 

13 ° 10.2 

13 ° 12.4 

12 ° 34.2 

4.1 - 3.6 

10.1 - 8.8 

16.1 - 

14.1 


41 

13 ° 25.2 

13 ° 27.5 

12 ° 48.6 

4.1 - 3.7 

10.1 - 9.0 

16.1 - 14.4 

42 

12 ° 55.5 

12 ° 57.6 

12 ° 20.2 

4.2 - 3.6 

10.2 - 8.8 

16.2 - 13.9 


42 

13 ° 10.5 

13 ° 12.7 

12 ° 34.5 

4.2 - 3.7 

10.2 - 8.9 

16.2 - 

14.2 


42 

13 ° 25.5 

13 ° 27.7 

12 ° 48.8 

4.2 - 3.7 

10.2 - 9.1 

16.2 - 14.4 

43 

12 ° 55.8 

12 ° 57.9 

12 ° 20.4 

4.3 - 3.7 

10.3 - 8.8 

16.3 - 14.0 


43 

13 ° 10.8 

13 ° 12.9 

12 ° 34.7 

4.3 - 3.8 

10.3 - 9.0 

16.3 - 

14.3 


43 

13 ° 25.8 

13 ° 28.0 

12 ° 49.0 

4.3 - 3.8 

10.3 - 9.2 

16.3 - 14.5 

44 

12 ° 56.0 

12 ° 58.1 

12 ° 20.6 

4.4 - 3.8 

10.4 - 8.9 

16.4 - 14.1 


44 

13 ° 11.0 

13 ° 13.2 

12 ° 35.0 

4.4 - 3.9 

10.4 - 9.1 

16.4 - 

14.3 


44 

13 ° 26.0 

13 ° 28.2 

12 ° 49.3 

4.4 - 3.9 

10.4 - 9.3 

16.4 - 14.6 

45 

12 ° 56.2 

12 ° 58.4 

12 ° 20.9 

4.5 - 3.9 

10.5 - 9.0 

16.5 - 14.2 


45 

13 ° 11.2 

13 ° 13.4 

12 ° 35.2 

4.5 - 3.9 

10.5 - 9.2 

16.5 - 

14.4 


45 

13 ° 26.2 

13 ° 28.5 

12 ° 49.5 

4.5 - 4.0 

10.5 - 9.4 

16.5 - 14.7 

46 

12 ° 56.5 

12 ° 58.6 

12 ° 21.1 

4.6 - 3.9 

10.6 - 9.1 

16.6 - 14.2 


46 

13 ° 11.5 

13 ° 13.7 

12 ° 35.4 

4.6 - 4.0 

10.6 - 9.3 

16.6 - 

14.5 


46 

13 ° 26.5 

13 ° 28.7 

12 ° 49.8 

4.6 - 4.1 

10.6 - 9.5 

16.6 - 14.8 

47 

12 ° 56.7 

12 ° 58.9 

12 ° 21.4 

4.7 - 4.0 

10.7 - 9.2 

16.7 - 14.3 


47 

13 ° 11.7 

13 ° 13.9 

12 ° 35.7 

4.7 - 4.1 

10.7 - 9.4 

16.7 - 

14.6 


47 

13 ° 26.7 

13 ° 29.0 

12 ° 50.0 

4.7 - 4.2 

10.7 - 9.5 

16.7 - 14.9 

48 

12 ° 57.0 

12 ° 59.1 

12 ° 21.6 

4.8 - 4.1 

10.8 - 9.3 

16.8 - 14.4 


48 

13 ° 12.0 

13 ° 14.2 

12 ° 35.9 

4.8 - 4.2 

10.8 - 9.5 

16.8 - 

14.7 


48 

13 ° 27.0 

13 ° 29.2 

12 ° 50.2 

4.8 - 4.3 

10.8 - 9.6 

16.8 - 15.0 

49 

12 ° 57.3 

12 ° 59.4 

12 ° 21.8 

4.9 - 4.2 

10.9 - 9.4 

16.9 - 14.5 


49 

13 ° 12.3 

13 ° 14.4 

12 ° 36.2 

4.9 - 4.3 

10.9 - 9.5 

16.9 - 

14.8 


49 

13 ° 27.3 

13 ° 29.5 

12 ° 50.5 

4.9 - 4.4 

10.9 - 9.7 

16.9 - 15.1 

50 

12 ° 57.5 

12 ° 59.6 

12 ° 22.1 

5.0 - 4.3 

11.0 - 9.4 

17.0 - 14.6 


50 

13 ° 12.5 

13 ° 14.7 

12 ° 36.4 

5.0 - 4.4 

11.0 - 9.6 

17.0 - 

14.9 


50 

13 ° 27.5 

13 ° 29.7 

12 ° 50.7 

5.0 - 4.5 

11.0 - 9.8 

17.0 - 15.2 

51 

12 ° 57.8 

12 ° 59.9 

12 ° 22.3 

5.1 - 4.4 

11.1 - 9.5 

17.1 - 14.7 


51 

13 ° 12.8 

13 ° 14.9 

12 ° 36.6 

5.1 - 4.5 

11.1 - 9.7 

17.1 - 

15.0 


51 

13 ° 27.8 

13 ° 30.0 

12 ° 51.0 

5.1 - 4.5 

11.1 - 9.9 

17.1 - 15.2 

52 

12 ° 58.0 

13 ° 00.1 

12 ° 22.6 

5.2 - 4.5 

11.2 - 9.6 

17.2 - 14.8 


52 

13 ° 13.0 

13 ° 15.2 

12 ° 36.9 

5.2 - 4.6 

11.2 - 9.8 

17.2 - 

15.1 


52 

13 ° 28.0 

13 ° 30.2 

12 ° 51.2 

5.2 - 4.6 

11.2 - 10.0 

17.2 - 15.3 

53 

12 ° 58.2 

13 ° 00.4 

12 ° 22.8 

5.3 - 4.5 

11.3 - 9.7 

17.3 - 14.8 


53 

13 ° 13.2 

13 ° 15.4 

12 ° 37.1 

5.3 - 4.6 

11.3 - 9.9 

17.3 - 

15.1 


53 

13 ° 28.2 

13 ° 30.5 

12 ° 51.4 

5.3 - 4.7 

11.3 - 10.1 

17.3 - 15.4 

54 

12 ° 58.5 

13 ° 00.6 

12 ° 23.0 

5.4 - 4.6 

11.4 - 9.8 

17.4 - 14.9 


54 

13 ° 13.5 

13 ° 15.7 

12 ° 37.4 

5.4 - 4.7 

11.4 - 10.0 

17.4 - 

15.2 


54 

13 ° 28.5 

13 ° 30.7 

12 ° 51.7 

5.4 - 4.8 

11.4 - 10.2 

17.4 - 15.5 

55 

12 ° 58.7 

13 ° 00.9 

12 ° 23.3 

5.5 - 4.7 

11.5 - 9.9 

17.5 - 15.0 


55 

13 ° 13.7 

13 ° 15.9 

12 ° 37.6 

5.5 - 4.8 

11.5 - 10.1 

17.5 - 

15.3 


55 

13 ° 28.7 

13 ° 31.0 

12 ° 51.9 

5.5 - 4.9 

11.5 - 10.3 

17.5 - 15.6 

56 

12 ° 59.0 

13 ° 01.1 

12 ° 23.5 

5.6 - 4.8 

11.6 - 10.0 

17.6 - 15.1 


56 

13 ° 14.0 

13 ° 16.2 

12 ° 37.8 

5.6 - 4.9 

11.6 - 10.2 

17.6 - 

15.4 


56 

13 ° 29.0 

13 ° 31.2 

12 ° 52.1 

5.6 - 5.0 

11.6 - 10.3 

17.6 - 15.7 

57 

12 ° 59.3 

13 ° 01.4 

12 ° 23.8 

5.7 - 4.9 

11.7 - 10.0 

17.7 - 15.2 


57 

13 ° 14.3 

13 ° 16.4 

12 ° 38.1 

5.7 - 5.0 

11.7 - 10.2 

17.7 - 

15.5 


57 

13 ° 29.3 

13 ° 31.5 

12 ° 52.4 

5.7 - 5.1 

11.7 - 10.4 

17.7 - 15.8 

58 

12 ° 59.5 

13 ° 01.6 

12 ° 24.0 

5.8 - 5.0 

11.8 - 10.1 

17.8 - 15.3 


58 

13 ° 14.5 

13 ° 16.7 

12 ° 38.3 

5.8 - 5.1 

11.8 - 10.3 

17.8 - 

15.6 


58 

13 ° 29.5 

13 ° 31.7 

12 ° 52.6 

5.8 - 5.2 

11.8 - 10.5 

17.8 - 15.9 

59 

12 ° 59.8 

13 ° 01.9 

12 ° 24.2 

5.9 - 5.1 

11.9 - 10.2 

17.9 - 15.4 


59 

13 ° 14.8 

13 ° 16.9 

12 ° 38.5 

5.9 - 5.2 

11.9 - 10.4 

17.9 - 

15.7 


59 

13 ° 29.8 

13 ° 32.0 

12 ° 52.9 

5.9 - 5.3 

11.9 - 10.6 

17.9 - 16.0 




Increments and Corrections 


m 

54 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

55 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

56 

Sun 

Plan . 

Aries 

Moon 

v and d corr 

0 

13 ' J 30.0 

13 ° 32.2 

12 u 53.1 

0.0 - 0.0 

6.0 - 5.5 

12.0 - 10.9 


0 

13 u 45.0 

13 ° 47.3 

13 ° 07.4 

0.0 - 0.0 

6.0 - 5.6 

12.0 - 

11.1 


0 

14 ° 00.0 

14 u 02.3 

13 ' J 21.7 

0.0 - 0.0 

6.0 - 5.7 

12.0 - 11.3 

1 

13 ° 30.2 

13 ° 32.5 

12 ° 53.3 

0.1 - 0.1 

6.1 - 5.5 

12.1 - 11.0 


1 

13 ° 45.2 

13 ° 47.5 

13 ° 07.7 

0.1 - 0.1 

6.1 - 5.6 

12.1 - 

11.2 


1 

14 ° 00.2 

14 ° 02.5 

13 ° 22.0 

0.1 - 0.1 

6.1 - 5.7 

12.1 - 11.4 

2 

13 ° 30.5 

13 ° 32.7 

12 ° 53.6 

0.2 - 0.2 

6.2 - 5.6 

12.2 - 11.1 


2 

13 ° 45.5 

13 ° 47.8 

13 ° 07.9 

0.2 - 0.2 

6.2 - 5.7 

12.2 - 

11.3 


2 

14 ° 00.5 

14 ° 02.8 

13 ° 22.2 

0.2 - 0.2 

6.2 - 5.8 

12.2 - 11.5 

3 

13 ° 30.7 

13 ° 33.0 

12 ° 53.8 

0.3 - 0.3 

6.3 - 5.7 

12.3 - 11.2 


3 

13 ° 45.7 

13 ° 48.0 

13 ° 08.1 

0.3 - 0.3 

6.3 - 5.8 

12.3 - 

11.4 


3 

14 ° 00.7 

14 ° 03.0 

13 ° 22.4 

0.3 - 0.3 

6.3 - 5.9 

12.3 - 11.6 

4 

13 ° 31.0 

13 ° 33.2 

12 ° 54.1 

0.4 - 0.4 

6.4 - 5.8 

12.4 - 11.3 


4 

13 ° 46.0 

13 ° 48.3 

13 ° 08.4 

0.4 - 0.4 

6.4 - 5.9 

12.4 - 

11.5 


4 

14 ° 01.0 

14 ° 03.3 

13 ° 22.7 

0.4 - 0.4 

6.4 - 6.0 

12.4 - 11.7 

5 

13 ° 31.3 

13 ° 33.5 

12 ° 54.3 

0.5 - 0.5 

6.5 - 5.9 

12.5 - 11.4 


5 

13 ° 46.3 

13 ° 48.5 

13 ° 08.6 

0.5 - 0.5 

6.5 - 6.0 

12.5 - 

11.6 


5 

14 ° 01.3 

14 ° 03.5 

13 ° 22.9 

0.5 - 0.5 

6.5 - 6.1 

12.5 - 11.8 

6 

13 ° 31.5 

13 ° 33.7 

12 ° 54.5 

0.6 - 0.5 

6.6 - 6.0 

12.6 - 11.4 


6 

13 ° 46.5 

13 ° 48.8 

13 ° 08.8 

0.6 - 0.6 

6.6 - 6.1 

12.6 - 

11.7 


6 

14 ° 01.5 

14 ° 03.8 

13 ° 23.2 

0.6 - 0.6 

6.6 - 6.2 

12.6 - 11.9 

7 

13 ° 31.8 

13 ° 34.0 

12 ° 54.8 

0.7 - 0.6 

6.7 - 6.1 

12.7 - 11.5 


7 

13 ° 46.8 

13 ° 49.0 

13 ° 09.1 

0.7 - 0.6 

6.7 - 6.2 

12.7 - 

11.7 


7 

14 ° 01.8 

14 ° 04.1 

13 ° 23.4 

0.7 - 0.7 

6.7 - 6.3 

12.7 - 12.0 

8 

13 ° 32.0 

13 ° 34.2 

12 ° 55.0 

0.8 - 0.7 

6.8 - 6.2 

12.8 - 11.6 


8 

13 ° 47.0 

13 ° 49.3 

13 ° 09.3 

0.8 - 0.7 

6.8 - 6.3 

12.8 - 

11.8 


8 

14 ° 02.0 

14 ° 04.3 

13 ° 23.6 

0.8 - 0.8 

6.8 - 6.4 

12.8 - 12.1 

9 

13 ° 32.2 

13 ° 34.5 

12 ° 55.2 

0.9 - 0.8 

6.9 - 6.3 

12.9 - 11.7 


9 

13 ° 47.2 

13 ° 49.5 

13 ° 09.6 

0.9 - 0.8 

6.9 - 6.4 

12.9 - 

11.9 


9 

14 ° 02.2 

14 ° 04.6 

13 ° 23.9 

0.9 - 0.8 

6.9 - 6.5 

12.9 - 12.1 

10 

13 ° 32.5 

13 ° 34.7 

12 ° 55.5 

1.0 - 0.9 

7.0 - 6.4 

13.0 - 11.8 


10 

13 ° 47.5 

13 ° 49.8 

13 ° 09.8 

1.0 - 0.9 

7.0 - 6.5 

13.0 - 

12.0 


10 

14 ° 02.5 

14 ° 04.8 

13 ° 24.1 

1.0 - 0.9 

7.0 - 6.6 

13.0 - 12.2 

11 

13 ° 32.7 

13 ° 35.0 

12 ° 55.7 

1.1 - 1.0 

7.1 - 6.4 

13.1 - 11.9 


11 

13 ° 47.7 

13 ° 50.0 

13 ° 10.0 

1.1 - 1.0 

7.1 - 6.6 

13.1 - 

12.1 


11 

14 ° 02.7 

14 ° 05.1 

13 ° 24.4 

1.1 - 1.0 

7.1 - 6.7 

13.1 - 12.3 

12 

13 ° 33.0 

13 ° 35.2 

12 ° 56.0 

1.2 - 1.1 

7.2 - 6.5 

13.2 - 12.0 


12 

13 ° 48.0 

13 ° 50.3 

13 ° 10.3 

1.2 - 1.1 

7.2 - 6.7 

13.2 - 

12.2 


12 

14 ° 03.0 

14 ° 05.3 

13 ° 24.6 

1.2 - 1.1 

7.2 - 6.8 

13.2 - 12.4 

13 

13 ° 33.3 

13 ° 35.5 

12 ° 56.2 

1.3 - 1.2 

7.3 - 6.6 

13.3 - 12.1 


13 

13 ° 48.3 

13 ° 50.5 

13 ° 10.5 

1.3 - 1.2 

7.3 - 6.8 

13.3 - 

12.3 


13 

14 ° 03.3 

14 ° 05.6 

13 ° 24.8 

1.3 - 1.2 

7.3 - 6.9 

13.3 - 12.5 

14 

13 ° 33.5 

13 ° 35.7 

12 ° 56.4 

1.4 - 1.3 

7.4 - 6.7 

13.4 - 12.2 


14 

13 ° 48.5 

13 ° 50.8 

13 ° 10.8 

1.4 - 1.3 

7.4 - 6.8 

13.4 - 

12.4 


14 

14 ° 03.5 

14 ° 05.8 

13 ° 25.1 

1.4 - 1.3 

7.4 - 7.0 

13.4 - 12.6 

15 

13 ° 33.8 

13 ° 36.0 

12 ° 56.7 

1.5 - 1.4 

7.5 - 6.8 

13.5 - 12.3 


15 

13 ° 48.8 

13 ° 51.0 

13 ° 11.0 

1.5 - 1.4 

7.5 - 6.9 

13.5 - 

12.5 


15 

14 ° 03.8 

14 ° 06.1 

13 ° 25.3 

1.5 - 1.4 

7.5 - 7.1 

13.5 - 12.7 

16 

13 ° 34.0 

13 ° 36.2 

12 ° 56.9 

1.6 - 1.5 

7.6 - 6.9 

13.6 - 12.4 


16 

13 ° 49.0 

13 ° 51.3 

13 ° 11.2 

1.6 - 1.5 

7.6 - 7.0 

13.6 - 

12.6 


16 

14 ° 04.0 

14 ° 06.3 

13 ° 25.6 

1.6 - 1.5 

7.6 - 7.2 

13.6 - 12.8 

17 

13 ° 34.2 

13 ° 36.5 

12 ° 57.2 

1.7 - 1.5 

7.7 - 7.0 

13.7 - 12.4 


17 

13 ° 49.2 

13 ° 51.5 

13 ° 11.5 

1.7 - 1.6 

7.7 - 7.1 

13.7 - 

12.7 


17 

14 ° 04.2 

14 ° 06.6 

13 ° 25.8 

1.7 - 1.6 

7.7 - 7.3 

13.7 - 12.9 

18 

13 ° 34.5 

13 ° 36.7 

12 ° 57.4 

1.8 - 1.6 

7.8 - 7.1 

13.8 - 12.5 


18 

13 ° 49.5 

13 ° 51.8 

13 ° 11.7 

1.8 - 1.7 

7.8 - 7.2 

13.8 - 

12.8 


18 

14 ° 04.5 

14 ° 06.8 

13 ° 26.0 

1.8 - 1.7 

7.8 - 7.3 

13.8 - 13.0 

19 

13 ° 34.8 

13 ° 37.0 

12 ° 57.6 

1.9 - 1.7 

7.9 - 7.2 

13.9 - 12.6 


19 

13 ° 49.8 

13 ° 52.0 

13 ° 12.0 

1.9 - 1.8 

7.9 - 7.3 

13.9 - 

12.9 


19 

14 ° 04.8 

14 ° 07.1 

13 ° 26.3 

1.9 - 1.8 

7.9 - 7.4 

13.9 - 13.1 

20 

13 ° 35.0 

13 ° 37.2 

12 ° 57.9 

2.0 - 1.8 

8.0 - 7.3 

14.0 - 12.7 


20 

13 ° 50.0 

13 ° 52.3 

13 ° 12.2 

2.0 - 1.9 

8.0 - 7.4 

14.0 - 

13.0 


20 

14 ° 05.0 

14 ° 07.3 

13 ° 26.5 

2.0 - 1.9 

8.0 - 7.5 

14.0 - 13.2 

21 

13 ° 35.3 

13 ° 37.5 

12 ° 58.1 

2.1 - 1.9 

8.1 - 7.4 

14.1 - 12.8 


21 

13 ° 50.3 

13 ° 52.5 

13 ° 12.4 

2.1 - 1.9 

8.1 - 7.5 

14.1 - 

13.0 


21 

14 ° 05.3 

14 ° 07.6 

13 ° 26.7 

2.1 - 2.0 

8.1 - 7.6 

14.1 - 13.3 

22 

13 ° 35.5 

13 ° 37.7 

12 ° 58.3 

2.2 - 2.0 

8.2 - 7.4 

14.2 - 12.9 


22 

13 ° 50.5 

13 ° 52.8 

13 ° 12.7 

2.2 - 2.0 

8.2 - 7.6 

14.2 - 

13.1 


22 

14 ° 05.5 

14 ° 07.8 

13 ° 27.0 

2.2 - 2.1 

8.2 - 7.7 

14.2 - 13.4 

23 

13 ° 35.7 

13 ° 38.0 

12 ° 58.6 

2.3 - 2.1 

8.3 - 7.5 

14.3 - 13.0 


23 

13 ° 50.7 

13 ° 53.0 

13 ° 12.9 

2.3 - 2.1 

8.3 - 7.7 

14.3 - 

13.2 


23 

14 ° 05.7 

14 ° 08.1 

13 ° 27.2 

2.3 - 2.2 

8.3 - 7.8 

14.3 - 13.5 

24 

13 ° 36.0 

13 ° 38.2 

12 ° 58.8 

2.4 - 2.2 

8.4 - 7.6 

14.4 - 13.1 


24 

13 ° 51.0 

13 ° 53.3 

13 ° 13.1 

2.4 - 2.2 

8.4 - 7.8 

14.4 - 

13.3 


24 

14 ° 06.0 

14 ° 08.3 

13 ° 27.5 

2.4 - 2.3 

8.4 - 7.9 

14.4 - 13.6 

25 

13 ° 36.2 

13 ° 38.5 

12 ° 59.1 

2.5 - 2.3 

8.5 - 7.7 

14.5 - 13.2 


25 

13 ° 51.2 

13 ° 53.5 

13 ° 13.4 

2.5 - 2.3 

8.5 - 7.9 

14.5 - 

13.4 


25 

14 ° 06.2 

14 ° 08.6 

13 ° 27.7 

2.5 - 2.4 

8.5 - 8.0 

14.5 - 13.7 

26 

13 ° 36.5 

13 ° 38.7 

12 ° 59.3 

2.6 - 2.4 

8.6 - 7.8 

14.6 - 13.3 


26 

13 ° 51.5 

13 ° 53.8 

13 ° 13.6 

2.6 - 2.4 

8.6 - 8.0 

14.6 - 

13.5 


26 

14 ° 06.5 

14 ° 08.8 

13 ° 27.9 

2.6 - 2.4 

8.6 - 8.1 

14.6 - 13.7 

27 

13 ° 36.8 

13 ° 39.0 

12 ° 59.5 

2.7 - 2.5 

8.7 - 7.9 

14.7 - 13.4 


27 

13 ° 51.8 

13 ° 54.0 

13 ° 13.9 

2.7 - 2.5 

8.7 - 8.0 

14.7 - 

13.6 


27 

14 ° 06.8 

14 ° 09.1 

13 ° 28.2 

2.7 - 2.5 

8.7 - 8.2 

14.7 - 13.8 

28 

13 ° 37.0 

13 ° 39.2 

12 ° 59.8 

2.8 - 2.5 

8.8 - 8.0 

14.8 - 13.4 


28 

13 ° 52.0 

13 ° 54.3 

13 ° 14.1 

2.8 - 2.6 

8.8 - 8.1 

14.8 - 

13.7 


28 

14 ° 07.0 

14 ° 09.3 

13 ° 28.4 

2.8 - 2.6 

8.8 - 8.3 

14.8 - 13.9 

29 

13 ° 37.3 

13 ° 39.5 

13 ° 00.0 

2.9 - 2.6 

8.9 - 8.1 

14.9 - 13.5 


29 

13 ° 52.3 

13 ° 54.5 

13 ° 14.3 

2.9 - 2.7 

8.9 - 8.2 

14.9 - 

13.8 


29 

14 ° 07.3 

14 ° 09.6 

13 ° 28.7 

2.9 - 2.7 

8.9 - 8.4 

14.9 - 14.0 

30 

13 ° 37.5 

13 ° 39.7 

13 ° 00.3 

3.0 - 2.7 

9.0 - 8.2 

15.0 - 13.6 


30 

13 ° 52.5 

13 ° 54.8 

13 ° 14.6 

3.0 - 2.8 

9.0 - 8.3 

15.0 - 

13.9 


30 

14 ° 07.5 

14 ° 09.8 

13 ° 28.9 

3.0 - 2.8 

9.0 - 8.5 

15.0 - 14.1 

31 

13 ° 37.7 

13 ° 40.0 

13 ° 00.5 

3.1 - 2.8 

9.1 - 8.3 

15.1 - 13.7 


31 

13 ° 52.7 

13 ° 55.0 

13 ° 14.8 

3.1 - 2.9 

9.1 - 8.4 

15.1 - 

14.0 


31 

14 ° 07.7 

14 ° 10.1 

13 ° 29.1 

3.1 - 2.9 

9.1 - 8.6 

15.1 - 14.2 

32 

13 ° 38.0 

13 ° 40.2 

13 ° 00.7 

3.2 - 2.9 

9.2 - 8.4 

15.2 - 13.8 


32 

13 ° 53.0 

13 ° 55.3 

13 ° 15.1 

3.2 - 3.0 

9.2 - 8.5 

15.2 - 

14.1 


32 

14 ° 08.0 

14 ° 10.3 

13 ° 29.4 

3.2 - 3.0 

9.2 - 8.7 

15.2 - 14.3 

33 

13 ° 38.2 

13 ° 40.5 

13 ° 01.0 

3.3 - 3.0 

9.3 - 8.4 

15.3 - 13.9 


33 

13 ° 53.2 

13 ° 55.5 

13 ° 15.3 

3.3 - 3.1 

9.3 - 8.6 

15.3 - 

14.2 


33 

14 ° 08.2 

14 ° 10.6 

13 ° 29.6 

3.3 - 3.1 

9.3 - 8.8 

15.3 - 14.4 

34 

13 ° 38.5 

13 ° 40.7 

13 ° 01.2 

3.4 - 3.1 

9.4 - 8.5 

15.4 - 14.0 


34 

13 ° 53.5 

13 ° 55.8 

13 ° 15.5 

3.4 - 3.1 

9.4 - 8.7 

15.4 - 

14.2 


34 

14 ° 08.5 

14 ° 10.8 

13 ° 29.8 

3.4 - 3.2 

9.4 - 8.9 

15.4 - 14.5 

35 

13 ° 38.8 

13 ° 41.0 

13 ° 01.5 

3.5 - 3.2 

9.5 - 8.6 

15.5 - 14.1 


35 

13 ° 53.8 

13 ° 56.0 

13 ° 15.8 

3.5 - 3.2 

9.5 - 8.8 

15.5 - 

14.3 


35 

14 ° 08.8 

14 ° 11.1 

13 ° 30.1 

3.5 - 3.3 

9.5 - 8.9 

15.5 - 14.6 

36 

13 ° 39.0 

13 ° 41.2 

13 ° 01.7 

3.6 - 3.3 

9.6 - 8.7 

15.6 - 14.2 


36 

13 ° 54.0 

13 ° 56.3 

13 ° 16.0 

3.6 - 3.3 

9.6 - 8.9 

15.6 - 

14.4 


36 

14 ° 09.0 

14 ° 11.3 

13 ° 30.3 

3.6 - 3.4 

9.6 - 9.0 

15.6 - 14.7 

37 

13 ° 39.3 

13 ° 41.5 

13 ° 01.9 

3.7 - 3.4 

9.7 - 8.8 

15.7 - 14.3 


37 

13 ° 54.3 

13 ° 56.5 

13 ° 16.2 

3.7 - 3.4 

9.7 - 9.0 

15.7 - 

14.5 


37 

14 ° 09.3 

14 ° 11.6 

13 ° 30.6 

3.7 - 3.5 

9.7 - 9.1 

15.7 - 14.8 

38 

13 ° 39.5 

13 ° 41.7 

13 ° 02.2 

3.8 - 3.5 

9.8 - 8.9 

15.8 - 14.4 


38 

13 ° 54.5 

13 ° 56.8 

13 ° 16.5 

3.8 - 3.5 

9.8 - 9.1 

15.8 - 

14.6 


38 

14 ° 09.5 

14 ° 11.8 

13 ° 30.8 

3.8 - 3.6 

9.8 - 9.2 

15.8 - 14.9 

39 

13 ° 39.7 

13 ° 42.0 

13 ° 02.4 

3.9 - 3.5 

9.9 - 9.0 

15.9 - 14.4 


39 

13 ° 54.7 

13 ° 57.0 

13 ° 16.7 

3.9 - 3.6 

9.9 - 9.2 

15.9 - 

14.7 


39 

14 ° 09.7 

14 ° 12.1 

13 ° 31.0 

3.9 - 3.7 

9.9 - 9.3 

15.9 - 15.0 

40 

13 ° 40.0 

13 ° 42.2 

13 ° 02.6 

4.0 - 3.6 

10.0 - 9.1 

16.0 - 14.5 


40 

13 ° 55.0 

13 ° 57.3 

13 ° 17.0 

4.0 - 3.7 

10.0 - 9.3 

16.0 - 

14.8 


40 

14 ° 10.0 

14 ° 12.3 

13 ° 31.3 

4.0 - 3.8 

10.0 - 9.4 

16.0 - 15.1 

41 

13 ° 40.2 

13 ° 42.5 

13 ° 02.9 

4.1 - 3.7 

10.1 - 9.2 

16.1 - 14.6 


41 

13 ° 55.2 

13 ° 57.5 

13 ° 17.2 

4.1 - 3.8 

10.1 - 9.3 

16.1 - 

14.9 


41 

14 ° 10.2 

14 ° 12.6 

13 ° 31.5 

4.1 - 3.9 

10.1 - 9.5 

16.1 - 15.2 

42 

13 ° 40.5 

13 ° 42.7 

13 ° 03.1 

4.2 - 3.8 

10.2 - 9.3 

16.2 - 14.7 


42 

13 ° 55.5 

13 ° 57.8 

13 ° 17.4 

4.2 - 3.9 

10.2 - 9.4 

16.2 - 

15.0 


42 

14 ° 10.5 

14 ° 12.8 

13 ° 31.8 

4.2 - 4.0 

10.2 - 9.6 

16.2 - 15.3 

43 

13 ° 40.8 

13 ° 43.0 

13 ° 03.4 

4.3 - 3.9 

10.3 - 9.4 

16.3 - 14.8 


43 

13 ° 55.8 

13 ° 58.0 

13 ° 17.7 

4.3 - 4.0 

10.3 - 9.5 

16.3 - 

15.1 


43 

14 ° 10.8 

14 ° 13.1 

13 ° 32.0 

4.3 - 4.0 

10.3 - 9.7 

16.3 - 15.3 

44 

13 ° 41.0 

13 ° 43.2 

13 ° 03.6 

4.4 - 4.0 

10.4 - 9.4 

16.4 - 14.9 


44 

13 ° 56.0 

13 ° 58.3 

13 ° 17.9 

4.4 - 4.1 

10.4 - 9.6 

16.4 - 

15.2 


44 

14 ° 11.0 

14 ° 13.3 

13 ° 32.2 

4.4 - 4.1 

10.4 - 9.8 

16.4 - 15.4 

45 

13 ° 41.2 

13 ° 43.5 

13 ° 03.8 

4.5 - 4.1 

10.5 - 9.5 

16.5 - 15.0 


45 

13 ° 56.2 

13 ° 58.5 

13 ° 18.2 

4.5 - 4.2 

10.5 - 9.7 

16.5 - 

15.3 


45 

14 ° 11.2 

14 ° 13.6 

13 ° 32.5 

4.5 - 4.2 

10.5 - 9.9 

16.5 - 15.5 

46 

13 ° 41.5 

13 ° 43.7 

13 ° 04.1 

4.6 - 4.2 

10.6 - 9.6 

16.6 - 15.1 


46 

13 ° 56.5 

13 ° 58.8 

13 ° 18.4 

4.6 - 4.3 

10.6 - 9.8 

16.6 - 

15.4 


46 

14 ° 11.5 

14 ° 13.8 

13 ° 32.7 

4.6 - 4.3 

10.6 - 10.0 

16.6 - 15.6 

47 

13 ° 41.7 

13 ° 44.0 

13 ° 04.3 

4.7 - 4.3 

10.7 - 9.7 

16.7 - 15.2 


47 

13 ° 56.7 

13 ° 59.0 

13 ° 18.6 

4.7 - 4.3 

10.7 - 9.9 

16.7 - 

15.4 


47 

14 ° 11.7 

14 ° 14.1 

13 ° 32.9 

4.7 - 4.4 

10.7 - 10.1 

16.7 - 15.7 

48 

13 ° 42.0 

13 ° 44.2 

13 ° 04.6 

4.8 - 4.4 

10.8 - 9.8 

16.8 - 15.3 


48 

13 ° 57.0 

13 ° 59.3 

13 ° 18.9 

4.8 - 4.4 

10.8 - 10.0 

16.8 - 

15.5 


48 

14 ° 12.0 

14 ° 14.3 

13 ° 33.2 

4.8 - 4.5 

10.8 - 10.2 

16.8 - 15.8 

49 

13 ° 42.3 

13 ° 44.5 

13 ° 04.8 

4.9 - 4.5 

10.9 - 9.9 

16.9 - 15.4 


49 

13 ° 57.3 

13 ° 59.5 

13 ° 19.1 

4.9 - 4.5 

10.9 - 10.1 

16.9 - 

15.6 


49 

14 ° 12.3 

14 ° 14.6 

13 ° 33.4 

4.9 - 4.6 

10.9 - 10.3 

16.9 - 15.9 

50 

13 ° 42.5 

13 ° 44.7 

13 ° 05.0 

5.0 - 4.5 

11.0 - 10.0 

17.0 - 15.4 


50 

13 ° 57.5 

13 ° 59.8 

13 ° 19.3 

5.0 - 4.6 

11.0 - 10.2 

17.0 - 

15.7 


50 

14 ° 12.5 

14 ° 14.8 

13 ° 33.7 

5.0 - 4.7 

11.0 - 10.4 

17.0 - 16.0 

51 

13 ° 42.8 

13 ° 45.0 

13 ° 05.3 

5.1 - 4.6 

11.1 - 10.1 

17.1 - 15.5 


51 

13 ° 57.8 

14 ° 00.0 

13 ° 19.6 

5.1 - 4.7 

11.1 - 10.3 

17.1 - 

15.8 


51 

14 ° 12.8 

14 ° 15.1 

13 ° 33.9 

5.1 - 4.8 

11.1 - 10.5 

17.1 - 16.1 

52 

13 ° 43.0 

13 ° 45.2 

13 ° 05.5 

5.2 - 4.7 

11.2 - 10.2 

17.2 - 15.6 


52 

13 ° 58.0 

14 ° 00.3 

13 ° 19.8 

5.2 - 4.8 

11.2 - 10.4 

17.2 - 

15.9 


52 

14 ° 13.0 

14 ° 15.3 

13 ° 34.1 

5.2 - 4.9 

11.2 - 10.5 

17.2 - 16.2 

53 

13 ° 43.2 

13 ° 45.5 

13 ° 05.7 

5.3 - 4.8 

11.3 - 10.3 

17.3 - 15.7 


53 

13 ° 58.2 

14 ° 00.5 

13 ° 20.1 

5.3 - 4.9 

11.3 - 10.5 

17.3 - 

16.0 


53 

14 ° 13.2 

14 ° 15.6 

13 ° 34.4 

5.3 - 5.0 

11.3 - 10.6 

17.3 - 16.3 

54 

13 ° 43.5 

13 ° 45.8 

13 ° 06.0 

5.4 - 4.9 

11.4 - 10.4 

17.4 - 15.8 


54 

13 ° 58.5 

14 ° 00.8 

13 ° 20.3 

5.4 - 5.0 

11.4 - 10.5 

17.4 - 

16.1 


54 

14 ° 13.5 

14 ° 15.8 

13 ° 34.6 

5.4 - 5.1 

11.4 - 10.7 

17.4 - 16.4 

55 

13 ° 43.7 

13 ° 46.0 

13 ° 06.2 

5.5 - 5.0 

11.5 - 10.4 

17.5 - 15.9 


55 

13 ° 58.7 

14 ° 01.0 

13 ° 20.5 

5.5 - 5.1 

11.5 - 10.6 

17.5 - 

16.2 


55 

14 ° 13.7 

14 ° 16.1 

13 ° 34.9 

5.5 - 5.2 

11.5 - 10.8 

17.5 - 16.5 

56 

13 ° 44.0 

13 ° 46.3 

13 ° 06.5 

5.6 - 5.1 

11.6 - 10.5 

17.6 - 16.0 


56 

13 ° 59.0 

14 ° 01.3 

13 ° 20.8 

5.6 - 5.2 

11.6 - 10.7 

17.6 - 

16.3 


56 

14 ° 14.0 

14 ° 16.3 

13 ° 35.1 

5.6 - 5.3 

11.6 - 10.9 

17.6 - 16.6 

57 

13 ° 44.3 

13 ° 46.5 

13 ° 06.7 

5.7 - 5.2 

11.7 - 10.6 

17.7 - 16.1 


57 

13 ° 59.3 

14 ° 01.5 

13 ° 21.0 

5.7 - 5.3 

11.7 - 10.8 

17.7 - 

16.4 


57 

14 ° 14.3 

14 ° 16.6 

13 ° 35.3 

5.7 - 5.4 

11.7 - 11.0 

17.7 - 16.7 

58 

13 ° 44.5 

13 ° 46.8 

13 ° 06.9 

5.8 - 5.3 

11.8 - 10.7 

17.8 - 16.2 


58 

13 ° 59.5 

14 ° 01.8 

13 ° 21.3 

5.8 - 5.4 

11.8 - 10.9 

17.8 - 

16.5 


58 

14 ° 14.5 

14 ° 16.8 

13 ° 35.6 

5.8 - 5.5 

11.8 - 11.1 

17.8 - 16.8 

59 

13 ° 44.8 

13 ° 47.0 

13 ° 07.2 

5.9 - 5.4 

11.9 - 10.8 

17.9 - 16.3 


59 

13 ° 59.8 

14 ° 02.0 

13 ° 21.5 

5.9 - 5.5 

11.9 - 11.0 

17.9 - 

16.6 


59 

14 ° 14.8 

14 ° 17.1 

13 ° 35.8 

5.9 - 5.6 

11.9 - 11.2 

17.9 - 16.9 




Increments and Corrections 


m 

57 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

58 

Sun 

Plan . 

Aries 

Moon 

v and d corr 


m 

59 

Sun 

Plan . 

Aries 

Moon 

v and d corr 

0 

14 " 15.0 

14 " 17.3 

13 " 36.0 

0.0 - 0.0 

6.0 - 5.8 

12.0 - 11.5 


0 

14 " 30.0 

14 " 32.4 

13 " 50.4 

0.0 - 0.0 

6.0 - 5.9 

12.0 - 

11.7 


0 

14 " 45.0 

14 " 47.4 

14 " 04.7 

0.0 - 0.0 

6.0 - 6.0 

12.0 - 11.9 

1 

14 ° 15.2 

14 ° 17.6 

13 ° 36.3 

0.1 - 0.1 

6.1 - 5.8 

12.1 - 11.6 


1 

14 ° 30.2 

14 ° 32.6 

13 ° 50.6 

0.1 - 0.1 

6.1 - 5.9 

12.1 - 

11.8 


1 

14 ° 45.2 

14 ° 47.7 

14 ° 04.9 

0.1 - 0.1 

6.1 - 6.0 

12.1 - 12.0 

2 

14 ° 15.5 

14 ° 17.8 

13 ° 36.5 

0.2 - 0.2 

6.2 - 5.9 

12.2 - 11.7 


2 

14 ° 30.5 

14 ° 32.9 

13 ° 50.8 

0.2 - 0.2 

6.2 - 6.0 

12.2 - 

11.9 


2 

14 ° 45.5 

14 ° 47.9 

14 ° 05.2 

0.2 - 0.2 

6.2 - 6.1 

12.2 - 12.1 

3 

14 ° 15.7 

14 ° 18.1 

13 ° 36.8 

0.3 - 0.3 

6.3 - 6.0 

12.3 - 11.8 


3 

14 ° 30.7 

14 ° 33.1 

13 ° 51.1 

0.3 - 0.3 

6.3 - 6.1 

12.3 - 

12.0 


3 

14 ° 45.7 

14 ° 48.2 

14 ° 05.4 

0.3 - 0.3 

6.3 - 6.2 

12.3 - 12.2 

4 

14 ° 16.0 

14 ° 18.3 

13 ° 37.0 

0.4 - 0.4 

6.4 - 6.1 

12.4 - 11.9 


4 

14 ° 31.0 

14 ° 33.4 

13 ° 51.3 

0.4 - 0.4 

6.4 - 6.2 

12.4 - 

12.1 


4 

14 ° 46.0 

14 ° 48.4 

14 ° 05.6 

0.4 - 0.4 

6.4 - 6.3 

12.4 - 12.3 

5 

14 ° 16.3 

14 ° 18.6 

13 ° 37.2 

0.5 - 0.5 

6.5 - 6.2 

12.5 - 12.0 


5 

14 ° 31.3 

14 ° 33.6 

13 ° 51.6 

0.5 - 0.5 

6.5 - 6.3 

12.5 - 

12.2 


5 

14 ° 46.3 

14 ° 48.7 

14 ° 05.9 

0.5 - 0.5 

6.5 - 6.4 

12.5 - 12.4 

6 

14 ° 16.5 

14 ° 18.8 

13 ° 37.5 

0.6 - 0.6 

6.6 - 6.3 

12.6 - 12.1 


6 

14 ° 31.5 

14 ° 33.9 

13 ° 51.8 

0.6 - 0.6 

6.6 - 6.4 

12.6 - 

12.3 


6 

14 ° 46.5 

14 ° 48.9 

14 ° 06.1 

0.6 - 0.6 

6.6 - 6.5 

12.6 - 12.5 

7 

14 ° 16.8 

14 ° 19.1 

13 ° 37.7 

0.7 - 0.7 

6.7 - 6.4 

12.7 - 12.2 


7 

14 ° 31.8 

14 ° 34.1 

13 ° 52.0 

0.7 - 0.7 

6.7 - 6.5 

12.7 - 

12.4 


7 

14 ° 46.8 

14 ° 49.2 

14 ° 06.4 

0.7 - 0.7 

6.7 - 6.6 

12.7 - 12.6 

8 

14 ° 17.0 

14 ° 19.3 

13 ° 38.0 

0.8 - 0.8 

6.8 - 6.5 

12.8 - 12.3 


8 

14 ° 32.0 

14 ° 34.4 

13 ° 52.3 

0.8 - 0.8 

6.8 - 6.6 

12.8 - 

12.5 


8 

14 ° 47.0 

14 ° 49.4 

14 ° 06.6 

0.8 - 0.8 

6.8 - 6.7 

12.8 - 12.7 

9 

14 ° 17.2 

14 ° 19.6 

13 ° 38.2 

0.9 - 0.9 

6.9 - 6.6 

12.9 - 12.4 


9 

14 ° 32.2 

14 ° 34.6 

13 ° 52.5 

0.9 - 0.9 

6.9 - 6.7 

12.9 - 

12.6 


9 

14 ° 47.2 

14 ° 49.7 

14 ° 06.8 

0.9 - 0.9 

6.9 - 6.8 

12.9 - 12.8 

10 

14 ° 17.5 

14 ° 19.8 

13 ° 38.4 

1.0 - 1.0 

7.0 - 6.7 

13.0 - 12.5 


10 

14 ° 32.5 

14 ° 34.9 

13 ° 52.8 

1.0 - 1.0 

7.0 - 6.8 

13.0 - 

12.7 


10 

14 ° 47.5 

14 ° 49.9 

14 ° 07.1 

1.0 - 1.0 

7.0 - 6.9 

13.0 - 12.9 

11 

14 ° 17.7 

14 ° 20.1 

13 ° 38.7 

1.1 - 1.1 

7.1 - 6.8 

13.1 - 12.6 


11 

14 ° 32.7 

14 ° 35.1 

13 ° 53.0 

1.1 - 1.1 

7.1 - 6.9 

13.1 - 

12.8 


11 

14 ° 47.7 

14 ° 50.2 

14 ° 07.3 

1.1 - 1.1 

7.1 - 7.0 

13.1 - 13.0 

12 

14 ° 18.0 

14 ° 20.3 

13 ° 38.9 

1.2 - 1.2 

7.2 - 6.9 

13.2 - 12.7 


12 

14 ° 33.0 

14 ° 35.4 

13 ° 53.2 

1.2 - 1.2 

7.2 - 7.0 

13.2 - 

12.9 


12 

14 ° 48.0 

14 ° 50.4 

14 ° 07.5 

1.2 - 1.2 

7.2 - 7.1 

13.2 - 13.1 

13 

14 ° 18.3 

14 ° 20.6 

13 ° 39.2 

1.3 - 1.2 

7.3 - 7.0 

13.3 - 12.7 


13 

14 ° 33.3 

14 ° 35.6 

13 ° 53.5 

1.3 - 1.3 

7.3 - 7.1 

13.3 - 

13.0 


13 

14 ° 48.3 

14 ° 50.7 

14 ° 07.8 

1.3 - 1.3 

7.3 - 7.2 

13.3 - 13.2 

14 

14 ° 18.5 

14 ° 20.8 

13 ° 39.4 

1.4 - 1.3 

7.4 - 7.1 

13.4 - 12.8 


14 

14 ° 33.5 

14 ° 35.9 

13 ° 53.7 

1.4 - 1.4 

7.4 - 7.2 

13.4 - 

13.1 


14 

14 ° 48.5 

14 ° 50.9 

14 ° 08.0 

1.4 - 1.4 

7.4 - 7.3 

13.4 - 13.3 

15 

14 ° 18.8 

14 ° 21.1 

13 ° 39.6 

1.5 - 1.4 

7.5 - 7.2 

13.5 - 12.9 


15 

14 ° 33.8 

14 ° 36.1 

13 ° 53.9 

1.5 - 1.5 

7.5 - 7.3 

13.5 - 

13.2 


15 

14 ° 48.8 

14 ° 51.2 

14 ° 08.3 

1.5 - 1.5 

7.5 - 7.4 

13.5 - 13.4 

16 

14 ° 19.0 

14 ° 21.3 

13 ° 39.9 

1.6 - 1.5 

7.6 - 7.3 

13.6 - 13.0 


16 

14 ° 34.0 

14 ° 36.4 

13 ° 54.2 

1.6 - 1.6 

7.6 - 7.4 

13.6 - 

13.3 


16 

14 ° 49.0 

14 ° 51.4 

14 ° 08.5 

1.6 - 1.6 

7.6 - 7.5 

13.6 - 13.5 

17 

14 ° 19.2 

14 ° 21.6 

13 ° 40.1 

1.7 - 1.6 

7.7 - 7.4 

13.7 - 13.1 


17 

14 ° 34.2 

14 ° 36.6 

13 ° 54.4 

1.7 - 1.7 

7.7 - 7.5 

13.7 - 

13.4 


17 

14 ° 49.2 

14 ° 51.7 

14 ° 08.7 

1.7 - 1.7 

7.7 - 7.6 

13.7 - 13.6 

18 

14 ° 19.5 

14 ° 21.8 

13 ° 40.3 

1.8 - 1.7 

7.8 - 7.5 

13.8 - 13.2 


18 

14 ° 34.5 

14 ° 36.9 

13 ° 54.7 

1.8 - 1.8 

7.8 - 7.6 

13.8 - 

13.5 


18 

14 ° 49.5 

14 ° 51.9 

14 ° 09.0 

1.8 - 1.8 

7.8 - 7.7 

13.8 - 13.7 

19 

14 ° 19.8 

14 ° 22.1 

13 ° 40.6 

1.9 - 1.8 

7.9 - 7.6 

13.9 - 13.3 


19 

14 ° 34.8 

14 ° 37.1 

13 ° 54.9 

1.9 - 1.9 

7.9 - 7.7 

13.9 - 

13.6 


19 

14 ° 49.8 

14 ° 52.2 

14 ° 09.2 

1.9 - 1.9 

7.9 - 7.8 

13.9 - 13.8 

20 

14 ° 20.0 

14 ° 22.4 

13 ° 40.8 

2.0 - 1.9 

8.0 - 7.7 

14.0 - 13.4 


20 

14 ° 35.0 

14 ° 37.4 

13 ° 55.1 

2.0 - 2.0 

8.0 - 7.8 

14.0 - 

13.7 


20 

14 ° 50.0 

14 ° 52.4 

14 ° 09.5 

2.0 - 2.0 

8.0 - 7.9 

14.0 - 13.9 

21 

14 ° 20.3 

14 ° 22.6 

13 ° 41.1 

2.1 - 2.0 

8.1 - 7.8 

14.1 - 13.5 


21 

14 ° 35.3 

14 ° 37.6 

13 ° 55.4 

2.1 - 2.0 

8.1 - 7.9 

14.1 - 

13.7 


21 

14 ° 50.3 

14 ° 52.7 

14 ° 09.7 

2.1 - 2.1 

8.1 - 8.0 

14.1 - 14.0 

22 

14 ° 20.5 

14 ° 22.9 

13 ° 41.3 

2.2 - 2.1 

8.2 - 7.9 

14.2 - 13.6 


22 

14 ° 35.5 

14 ° 37.9 

13 ° 55.6 

2.2 - 2.1 

8.2 - 8.0 

14.2 - 

13.8 


22 

14 ° 50.5 

14 ° 52.9 

14 ° 09.9 

2.2 - 2.2 

8.2 - 8.1 

14.2 - 14.1 

23 

14 ° 20.7 

14 ° 23.1 

13 ° 41.5 

2.3 - 2.2 

8.3 - 8.0 

14.3 - 13.7 


23 

14 ° 35.7 

14 ° 38.1 

13 ° 55.9 

2.3 - 2.2 

8.3 - 8.1 

14.3 - 

13.9 


23 

14 ° 50.7 

14 ° 53.2 

14 ° 10.2 

2.3 - 2.3 

8.3 - 8.2 

14.3 - 14.2 

24 

14 ° 21.0 

14 ° 23.4 

13 ° 41.8 

2.4 - 2.3 

8.4 - 8.1 

14.4 - 13.8 


24 

14 ° 36.0 

14 ° 38.4 

13 ° 56.1 

2.4 - 2.3 

8.4 - 8.2 

14.4 - 

14.0 


24 

14 ° 51.0 

14 ° 53.4 

14 ° 10.4 

2.4 - 2.4 

8.4 - 8.3 

14.4 - 14.3 

25 

14 ° 21.2 

14 ° 23.6 

13 ° 42.0 

2.5 - 2.4 

8.5 - 8.1 

14.5 - 13.9 


25 

14 ° 36.2 

14 ° 38.6 

13 ° 56.3 

2.5 - 2.4 

8.5 - 8.3 

14.5 - 

14.1 


25 

14 ° 51.2 

14 ° 53.7 

14 ° 10.6 

2.5 - 2.5 

8.5 - 8.4 

14.5 - 14.4 

26 

14 ° 21.5 

14 ° 23.9 

13 ° 42.3 

2.6 - 2.5 

8.6 - 8.2 

14.6 - 14.0 


26 

14 ° 36.5 

14 ° 38.9 

13 ° 56.6 

2.6 - 2.5 

8.6 - 8.4 

14.6 - 

14.2 


26 

14 ° 51.5 

14 ° 53.9 

14 ° 10.9 

2.6 - 2.6 

8.6 - 8.5 

14.6 - 14.5 

27 

14 ° 21.8 

14 ° 24.1 

13 ° 42.5 

2.7 - 2.6 

8.7 - 8.3 

14.7 - 14.1 


27 

14 ° 36.8 

14 ° 39.1 

13 ° 56.8 

2.7 - 2.6 

8.7 - 8.5 

14.7 - 

14.3 


27 

14 ° 51.8 

14 ° 54.2 

14 ° 11.1 

2.7 - 2.7 

8.7 - 8.6 

14.7 - 14.6 

28 

14 ° 22.0 

14 ° 24.4 

13 ° 42.7 

2.8 - 2.7 

8.8 - 8.4 

14.8 - 14.2 


28 

14 ° 37.0 

14 ° 39.4 

13 ° 57.0 

2.8 - 2.7 

8.8 - 8.6 

14.8 - 

14.4 


28 

14 ° 52.0 

14 ° 54.4 

14 ° 11.4 

2.8 - 2.8 

8.8 - 8.7 

14.8 - 14.7 

29 

14 ° 22.3 

14 ° 24.6 

13 ° 43.0 

2.9 - 2.8 

8.9 - 8.5 

14.9 - 14.3 


29 

14 ° 37.3 

14 ° 39.6 

13 ° 57.3 

2.9 - 2.8 

8.9 - 8.7 

14.9 - 

14.5 


29 

14 ° 52.3 

14 ° 54.7 

14 ° 11.6 

2.9 - 2.9 

8.9 - 8.8 

14.9 - 14.8 

30 

14 ° 22.5 

14 ° 24.9 

13 ° 43.2 

3.0 - 2.9 

9.0 - 8.6 

15.0 - 14.4 


30 

14 ° 37.5 

14 ° 39.9 

13 ° 57.5 

3.0 - 2.9 

9.0 - 8.8 

15.0 - 

14.6 


30 

14 ° 52.5 

14 ° 54.9 

14 ° 11.8 

3.0 - 3.0 

9.0 - 8.9 

15.0 - 14.9 

31 

14 ° 22.7 

14 ° 25.1 

13 ° 43.4 

3.1 - 3.0 

9.1 - 8.7 

15.1 - 14.5 


31 

14 ° 37.7 

14 ° 40.1 

13 ° 57.8 

3.1 - 3.0 

9.1 - 8.9 

15.1 - 

14.7 


31 

14 ° 52.7 

14 ° 55.2 

14 ° 12.1 

3.1 - 3.1 

9.1 - 9.0 

15.1 - 15.0 

32 

14 ° 23.0 

14 ° 25.4 

13 ° 43.7 

3.2 - 3.1 

9.2 - 8.8 

15.2 - 14.6 


32 

14 ° 38.0 

14 ° 40.4 

13 ° 58.0 

3.2 - 3.1 

9.2 - 9.0 

15.2 - 

14.8 


32 

14 ° 53.0 

14 ° 55.4 

14 ° 12.3 

3.2 - 3.2 

9.2 - 9.1 

15.2 - 15.1 

33 

14 ° 23.2 

14 ° 25.6 

13 ° 43.9 

3.3 - 3.2 

9.3 - 8.9 

15.3 - 14.7 


33 

14 ° 38.2 

14 ° 40.7 

13 ° 58.2 

3.3 - 3.2 

9.3 - 9.1 

15.3 - 

14.9 


33 

14 ° 53.2 

14 ° 55.7 

14 ° 12.6 

3.3 - 3.3 

9.3 - 9.2 

15.3 - 15.2 

34 

14 ° 23.5 

14 ° 25.9 

13 ° 44.2 

3.4 - 3.3 

9.4 - 9.0 

15.4 - 14.8 


34 

14 ° 38.5 

14 ° 40.9 

13 ° 58.5 

3.4 - 3.3 

9.4 - 9.2 

15.4 - 

15.0 


34 

14 ° 53.5 

14 ° 55.9 

14 ° 12.8 

3.4 - 3.4 

9.4 - 9.3 

15.4 - 15.3 

35 

14 ° 23.8 

14 ° 26.1 

13 ° 44.4 

3.5 - 3.4 

9.5 - 9.1 

15.5 - 14.9 


35 

14 ° 38.8 

14 ° 41.2 

13 ° 58.7 

3.5 - 3.4 

9.5 - 9.3 

15.5 - 

15.1 


35 

14 ° 53.8 

14 ° 56.2 

14 ° 13.0 

3.5 - 3.5 

9.5 - 9.4 

15.5 - 15.4 

36 

14 ° 24.0 

14 ° 26.4 

13 ° 44.6 

3.6 - 3.5 

9.6 - 9.2 

15.6 - 15.0 


36 

14 ° 39.0 

14 ° 41.4 

13 ° 59.0 

3.6 - 3.5 

9.6 - 9.4 

15.6 - 

15.2 


36 

14 ° 54.0 

14 ° 56.4 

14 ° 13.3 

3.6 - 3.6 

9.6 - 9.5 

15.6 - 15.5 

37 

14 ° 24.3 

14 ° 26.6 

13 ° 44.9 

3.7 - 3.5 

9.7 - 9.3 

15.7 - 15.0 


37 

14 ° 39.3 

14 ° 41.7 

13 ° 59.2 

3.7 - 3.6 

9.7 - 9.5 

15.7 - 

15.3 


37 

14 ° 54.3 

14 ° 56.7 

14 ° 13.5 

3.7 - 3.7 

9.7 - 9.6 

15.7 - 15.6 

38 

14 ° 24.5 

14 ° 26.9 

13 ° 45.1 

3.8 - 3.6 

9.8 - 9.4 

15.8 - 15.1 


38 

14 ° 39.5 

14 ° 41.9 

13 ° 59.4 

3.8 - 3.7 

9.8 - 9.6 

15.8 - 

15.4 


38 

14 ° 54.5 

14 ° 56.9 

14 ° 13.8 

3.8 - 3.8 

9.8 - 9.7 

15.8 - 15.7 

39 

14 ° 24.7 

14 ° 27.1 

13 ° 45.4 

3.9 - 3.7 

9.9 - 9.5 

15.9 - 15.2 


39 

14 ° 39.7 

14 ° 42.2 

13 ° 59.7 

3.9 - 3.8 

9.9 - 9.7 

15.9 - 

15.5 


39 

14 ° 54.7 

14 ° 57.2 

14 ° 14.0 

3.9 - 3.9 

9.9 - 9.8 

15.9 - 15.8 

40 

14 ° 25.0 

14 ° 27.4 

13 ° 45.6 

4.0 - 3.8 

10.0 - 9.6 

16.0 - 15.3 


40 

14 ° 40.0 

14 ° 42.4 

13 ° 59.9 

4.0 - 3.9 

10.0 - 9.8 

16.0 - 

15.6 


40 

14 ° 55.0 

14 ° 57.4 

14 ° 14.2 

4.0 - 4.0 

10.0 - 9.9 

16.0 - 15.9 

41 

14 ° 25.2 

14 ° 27.6 

13 ° 45.8 

4.1 - 3.9 

10.1 - 9.7 

16.1 - 15.4 


41 

14 ° 40.2 

14 ° 42.7 

14 ° 00.1 

4.1 - 4.0 

10.1 - 9.8 

16.1 - 

15.7 


41 

14 ° 55.2 

14 ° 57.7 

14 ° 14.5 

4.1 - 4.1 

10.1 - 10.0 

16.1 - 16.0 

42 

14 ° 25.5 

14 ° 27.9 

13 ° 46.1 

4.2 - 4.0 

10.2 - 9.8 

16.2 - 15.5 


42 

14 ° 40.5 

14 ° 42.9 

14 ° 00.4 

4.2 - 4.1 

10.2 - 9.9 

16.2 - 

15.8 


42 

14 ° 55.5 

14 ° 57.9 

14 ° 14.7 

4.2 - 4.2 

10.2 - 10.1 

16.2 - 16.1 

43 

14 ° 25.8 

14 ° 28.1 

13 ° 46.3 

4.3 - 4.1 

10.3 - 9.9 

16.3 - 15.6 


43 

14 ° 40.8 

14 ° 43.2 

14 ° 00.6 

4.3 - 4.2 

10.3 - 10.0 

16.3 - 

15.9 


43 

14 ° 55.8 

14 ° 58.2 

14 ° 14.9 

4.3 - 4.3 

10.3 - 10.2 

16.3 - 16.2 

44 

14 ° 26.0 

14 ° 28.4 

13 ° 46.5 

4.4 - 4.2 

10.4 - 10.0 

16.4 - 15.7 


44 

14 ° 41.0 

14 ° 43.4 

14 ° 00.9 

4.4 - 4.3 

10.4 - 10.1 

16.4 - 

16.0 


44 

14 ° 56.0 

14 ° 58.4 

14 ° 15.2 

4.4 - 4.4 

10.4 - 10.3 

16.4 - 16.3 

45 

14 ° 26.2 

14 ° 28.6 

13 ° 46.8 

4.5 - 4.3 

10.5 - 10.1 

16.5 - 15.8 


45 

14 ° 41.2 

14 ° 43.7 

14 ° 01.1 

4.5 - 4.4 

10.5 - 10.2 

16.5 - 

16.1 


45 

14 ° 56.2 

14 ° 58.7 

14 ° 15.4 

4.5 - 4.5 

10.5 - 10.4 

16.5 - 16.4 

46 

14 ° 26.5 

14 ° 28.9 

13 ° 47.0 

4.6 - 4.4 

10.6 - 10.2 

16.6 - 15.9 


46 

14 ° 41.5 

14 ° 43.9 

14 ° 01.3 

4.6 - 4.5 

10.6 - 10.3 

16.6 - 

16.2 


46 

14 ° 56.5 

14 ° 59.0 

14 ° 15.7 

4.6 - 4.6 

10.6 - 10.5 

16.6 - 16.5 

47 

14 ° 26.7 

14 ° 29.1 

13 ° 47.3 

4.7 - 4.5 

10.7 - 10.3 

16.7 - 16.0 


47 

14 ° 41.7 

14 ° 44.2 

14 ° 01.6 

4.7 - 4.6 

10.7 - 10.4 

16.7 - 

16.3 


47 

14 ° 56.7 

14 ° 59.2 

14 ° 15.9 

4.7 - 4.7 

10.7 - 10.6 

16.7 - 16.6 

48 

14 ° 27.0 

14 ° 29.4 

13 ° 47.5 

4.8 - 4.6 

10.8 - 10.4 

16.8 - 16.1 


48 

14 ° 42.0 

14 ° 44.4 

14 ° 01.8 

4.8 - 4.7 

10.8 - 10.5 

16.8 - 

16.4 


48 

14 ° 57.0 

14 ° 59.5 

14 ° 16.1 

4.8 - 4.8 

10.8 - 10.7 

16.8 - 16.7 

49 

14 ° 27.3 

14 ° 29.6 

13 ° 47.7 

4.9 - 4.7 

10.9 - 10.4 

16.9 - 16.2 


49 

14 ° 42.3 

14 ° 44.7 

14 ° 02.1 

4.9 - 4.8 

10.9 - 10.6 

16.9 - 

16.5 


49 

14 ° 57.3 

14 ° 59.7 

14 ° 16.4 

4.9 - 4.9 

10.9 - 10.8 

16.9 - 16.8 

50 

14 ° 27.5 

14 ° 29.9 

13 ° 48.0 

5.0 - 4.8 

11.0 - 10.5 

17.0 - 16.3 


50 

14 ° 42.5 

14 ° 44.9 

14 ° 02.3 

5.0 - 4.9 

11.0 - 10.7 

17.0 - 

16.6 


50 

14 ° 57.5 

14 ° 60.0 

14 ° 16.6 

5.0 - 5.0 

11.0 - 10.9 

17.0 - 16.9 

51 

14 ° 27.8 

14 ° 30.1 

13 ° 48.2 

5.1 - 4.9 

11.1 - 10.6 

17.1 - 16.4 


51 

14 ° 42.8 

14 ° 45.2 

14 ° 02.5 

5.1 - 5.0 

11.1 - 10.8 

17.1 - 

16.7 


51 

14 ° 57.8 

15 ° 00.2 

14 ° 16.9 

5.1 - 5.1 

11.1 - 11.0 

17.1 - 17.0 

52 

14 ° 28.0 

14 ° 30.4 

13 ° 48.5 

5.2 - 5.0 

11.2 - 10.7 

17.2 - 16.5 


52 

14 ° 43.0 

14 ° 45.4 

14 ° 02.8 

5.2 - 5.1 

11.2 - 10.9 

17.2 - 

16.8 


52 

14 ° 58.0 

15 ° 00.5 

14 ° 17.1 

5.2 - 5.2 

11.2 - 11.1 

17.2 - 17.1 

53 

14 ° 28.2 

14 ° 30.6 

13 ° 48.7 

5.3 - 5.1 

11.3 - 10.8 

17.3 - 16.6 


53 

14 ° 43.2 

14 ° 45.7 

14 ° 03.0 

5.3 - 5.2 

11.3 - 11.0 

17.3 - 

16.9 


53 

14 ° 58.2 

15 ° 00.7 

14 ° 17.3 

5.3 - 5.3 

11.3 - 11.2 

17.3 - 17.2 

54 

14 ° 28.5 

14 ° 30.9 

13 ° 48.9 

5.4 - 5.2 

11.4 - 10.9 

17.4 - 16.7 


54 

14 ° 43.5 

14 ° 45.9 

14 ° 03.3 

5.4 - 5.3 

11.4 - 11.1 

17.4 - 

17.0 


54 

14 ° 58.5 

15 ° 01.0 

14 ° 17.6 

5.4 - 5.4 

11.4 - 11.3 

17.4 - 17.3 

55 

14 ° 28.7 

14 ° 31.1 

13 ° 49.2 

5.5 - 5.3 

11.5 - 11.0 

17.5 - 16.8 


55 

14 ° 43.7 

14 ° 46.2 

14 ° 03.5 

5.5 - 5.4 

11.5 - 11.2 

17.5 - 

17.1 


55 

14 ° 58.7 

15 ° 01.2 

14 ° 17.8 

5.5 - 5.5 

11.5 - 11.4 

17.5 - 17.4 

56 

14 ° 29.0 

14 ° 31.4 

13 ° 49.4 

5.6 - 5.4 

11.6 - 11.1 

17.6 - 16.9 


56 

14 ° 44.0 

14 ° 46.4 

14 ° 03.7 

5.6 - 5.5 

11.6 - 11.3 

17.6 - 

17.2 


56 

14 ° 59.0 

15 ° 01.5 

14 ° 18.0 

5.6 - 5.6 

11.6 - 11.5 

17.6 - 17.5 

57 

14 ° 29.3 

14 ° 31.6 

13 ° 49.7 

5.7 - 5.5 

11.7 - 11.2 

17.7 - 17.0 


57 

14 ° 44.3 

14 ° 46.7 

14 ° 04.0 

5.7 - 5.6 

11.7 - 11.4 

17.7 - 

17.3 


57 

14 ° 59.3 

15 ° 01.7 

14 ° 18.3 

5.7 - 5.7 

11.7 - 11.6 

17.7 - 17.6 

58 

14 ° 29.5 

14 ° 31.9 

13 ° 49.9 

5.8 - 5.6 

11.8 - 11.3 

17.8 - 17.1 


58 

14 ° 44.5 

14 ° 46.9 

14 ° 04.2 

5.8 - 5.7 

11.8 - 11.5 

17.8 - 

17.4 


58 

14 ° 59.5 

15 ° 02.0 

14 ° 18.5 

5.8 - 5.8 

11.8 - 11.7 

17.8 - 17.7 

59 

14 ° 29.8 

14 ° 32.1 

13 ° 50.1 

5.9 - 5.7 

11.9 - 11.4 

17.9 - 17.2 


59 

14 ° 44.8 

14 ° 47.2 

14 ° 04.4 

5.9 - 5.8 

11.9 - 11.6 

17.9 - 

17.5 


59 

14 ° 59.8 

15 ° 02.2 

14 ° 18.8 

5.9 - 5.9 

11.9 - 11.8 

17.9 - 17.8 





RA h = (360° - SHA) /15° SIDEREAL HOUR ANGLE Scale of magnitudes: 'fflst. ^ 2nd. T 3rd. 











